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Surgical Treatment for an Invasive Leiomyosarcoma 
of the Inferior Vena Cava

Hee Moon Lee, M.D., Dong Seop Jeong, M.D., Ph.D., Pyo Won Park, M.D., 
Wook Sung Kim, M.D., Kiick Sung, M.D., Young Tak Lee, M.D.

A 49-year-old woman presented with right lumbar pain and edema in both legs. Computed tomography showed a 
large low attenuated mass around and in the S7 segment of the liver involving the right kidney and multiple en-
larged mesenteric lymph nodes. There were multiple variably sized discrete nodules in both lungs. Cavography 
showed subtotal occlusion of the inferior vena cava (IVC). She was successfully treated by wide resection and IVC 
reconstruction with partial cardiopulmonary bypass and metastasectomy.
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CASE REPORT

A 49-year-old woman was admitted with right lumbar pain 

and edema of both legs. At admission, she was not very ill 

looking and had experienced no weight loss. Abdominal com-

puted tomography (CT) showed a large low attenuated mass 

around and in the S7 segment of the liver: the mass meas-

ured 9×12 cm, and it involved the right kidney (Fig. 1). In 

addition, there were multiple enlarged mesenteric lymph no-

des and multiple variably sized discrete nodules in both lungs 

(Fig. 1). Cavography showed subtotal occlusion of the in-

ferior vena cava (Fig. 2). During cavography, intracaval biop-

sy was performed and spindle cell sarcoma was found.

An operation was performed via midline laparotomy with 

subcostal extension. Before beginning to resect the tumor, we 

checked the lymph nodes and the rectal shelf and omental 

seedings. All were negative on frozen biopsy. During dis-

section around the tumor, partial bypass (femoro-femoral) was 

inevitable due to massive bleeding of collateral vessels. 

Through the right femoral artery and vein, arterial and venous 

cannulation was done. The pump flow was 3 L/min and the 

total bypass time was 30 minutes. During en bloc resection 

of the mass from the hepatic vein to the iliac bifurcation, 

partial duodenal excision, partial liver resection, and right 

nephrectomy were performed due to tumor invasion.

The left renal vein was clamped for one hour because we 

had confirmed good drainage of the gonal vein. After re-

section, the IVC was replaced with a 12-mm vascular graft, 

and the left renal vein was re-implanted in the vascular graft. 

The gross findings are shown in Fig. 3. Histological analysis 

revealed a moderate grade malignant spindle cell tumor that 

arose in the IVC with intraluminal spread into the vena cava 

and the right renal vein. No lymph node involvement was 

found. The tumor border had infiltrated to the renal paren-
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Fig. 1. The abdominal computed tomography scan shows an in-
tracaval leiomosarcoma infiltrating the right kidney and liver.

Fig. 3. The gross findings of the IVC leiomyosarcoma that in-
filtrated the right kidney.

Fig. 2. The Cavography for the inferior vena cava (IVC) leiomyo-
sarcoma: note the subtotal occlusion of the IVC.

chyma, the adrenal gland, and the IVC, but the resection 

margins were clear. The patient’s postoperative recovery was 

uneventful except for minor gastrointestinal troubles and the 

patient was discharged at the 24th day. The patient remained 

asymptomatic for 8 months when she was readmitted for ra-

diation therapy and pulmonary metastasectomy. At this time, 

the vascular graft in the IVC was occluded on the CT an-

giography, but she did not complain of any symptoms such 

as leg edema or abdominal discomfort. Periodic follow-up is 

being conducted at the department of oncology.

DISCUSSION

Leiomyosarcomas of the inferior vena cava (IVC) are rare 

tumors that most commonly arise as a primary malignancy of 

the IVC. In spite of its poor prognosis, surgical resection and 

additional chemoradiation are recommended to promote sur-

vival [1,2]. However, performing an operation for a patient 

with multiple metastases is still challenging and the necessity 

of IVC reconstruction remains in question. We present here a 

case of a patient with leiomyosarcoma of the IVC with multi-

ple metastases, and this was treated by wide resection and 

IVC reconstruction with partial cardiopulmonary bypass and 

metastasectomy.

Leiomyosarcoma of the inferior vena cava was first re-

ported in the German literature by Perl and Virchow in 1871 

[3], more than 400 cases since then have been reported in the 

literature [4]. Although only 2% of leiomyosarcomas are vas-

cular in origin, tumors of the IVC account for at least half 

the cases. Females were affected in about 80% of the cases 

with a mean age of 54 years.

This tumor commonly shows vague abdominal symptoms, 

including pain, anorexia, and vomiting, but it may also pres-

ent with more obvious signs such as an abdominal mass, 

lower extremity edema, or deep vein thrombosis caused by 

IVC occlusion. A tumor arising above the hepatic vein causes 

acute Budd-Chiari syndrome [5]. Making the perioperative 
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diagnosis is usually difficult. In the literature, the diagnosis of 

about two thirds of these patients was confirmed only after 

laparotomy [6]. CT and magnetic resonance imaging (MRI) 

can confirm the existence of this tumor. Positron emission to-

mography has recently enabled defining the extent of the tu-

mor, and this can aid in choosing the proper treatment ap-

proach [7]. In our case, CT revealed the existence of the tu-

mor and the local extent of tumor spread.

There has been controversy about the indications for sur-

gery [8,9]. Radical surgical resection with a tumor-free mar-

gin is generally recommended. Debulking surgery could be 

performed for palliation [10]. Our patient had hepatic and 

pulmonary metastases. Left renal vein invasion and caudate 

lobe invasion were suspected. To obtain the IVC resection 

margin, the liver should be elevated and massive bleeding 

should be suspected. For our case, an operation was thought 

to be impossible for prolonging the patient’s life, but we hop-

ed to relieve the symptoms. We additionally performed radi-

cal tumor resection and metastasectomy for the metastatic 

lung nodules. The patient was relatively young and was gen-

erally in good condition, and no definite invasion was identi-

fied on the MRI scan. Surgery is the only effective method 

for treating these patients.

Kieffer et al. [2] reported on a patient who underwent an 

operation with cardiopulmonary bypass and hypothermic cir-

culatory arrest, but the patient could not be weaned from car-

diopulmonary bypass. Our patient underwent an operation 

with partial bypass because of massive bleeding and she was 

successfully weaned. Due to the concern about cancer cell 

seeding, using a cardiotomy sucker is usually thought to be 

contraindicated for a cancer operation. In our case, a car-

diotomy sucker was used only during dissection.

Some authors have reported that it is not necessary to re-

construct the IVC because of collateral vessels (the capsular, 

genital, and reno-azygo-lumbar veins), but caval re-

construction and preserving vascular continuity should gen-

erally be considered after tumor resection [11]. A polytetra-

fluoroethylene ring-reinforced graft is commonly used for re-

placement of the IVC although other prostheses have been 

described, such as a spiral saphenous vein graft, Teflon, 

Dacron, and bovine pericardium [12-14]. The ideal prosthetic 

material has not been defined due to the small number of 

cases. A vascular graft was used for our patient. After 1 

month, the graft was near totally obstructed. No symptoms 

associated with IVC obstruction were identified because of 

the slow progression of the graft occlusion.

The overall prognosis for a patient with leiomyosarcoma of 

the IVC is poor. With radical resection, the 5- and 10-year 

survival rates were 49.4% and 29.5%, respectively [8]. How-

ever, the cancer-free actuarial survival rates at 5 and 10 years 

were 31.4% and 7.4%, respectively [2]. This tumor meta-

stasizes late in the course of the disease, and it often recurs 

locally. The local recurrence rate for leiomyosarcoma of the 

IVC is 10%. Radiotherapy may improve the local recurrence 

rates and survival. Metastases are initially spread hema-

togenously and then subsequently through the lymphatics. 

Metastatic disease can involve the liver, lung, lymph nodes, 

and/or bone. However, metastases have been reported in 

32.5% of the cases [6]. In our case, there were lung meta-

stases, and all of them were at a resectable location.

In conclusion, IVC leiomyosarcoma is a rare lesion that 

develops symptoms depending to its size and location. 

Surgical treatment is still challenging due to its invasiveness 

and poor prognosis, and to date, the ideal material for re-

construction of the IVC is controversial. Unfortunately, the 

vascular graft in our case was obstructed without symptoms. 

We report here on successful radical resection of an IVC 

leiomyosarcoma following radiation therapy and metastasec-

tomy.
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