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 Summary
 Background: We present a patient with a diagnosis of tumor within the vena cava inferior, which was detected 

during screening abdominal ultrasound examination.
 Case Report: Repeated abdominal ultrasound examination, CT and MRI were performed in order to make 

diagnosis more precise. Imaging revealed the tumor within the lumen of dilated inferior vena cava, 
which was significantly obstructed by tumor masses. Final diagnosis was made on the basis of 
postoperative histopathological and immunohistochemical findings, which confirmed the renal cell 
carcinoma within the inferior vena cava, without any detectible lesion in kidneys

 Conclusions: Despite imaging of retroperitoneal tumors allows accurate assessment of morphology and extent of 
tumor masses, it is often required to perform surgery and histopathological examination to state 
the final diagnosis.

 Key words:  retroperitoneum • tumor • inferior vena cava

 PDF fi le: http://www.polradiol.com/fulltxt.php?ICID=874009

Received: 2008.04.21
Accepted: 2008.07.28

Background

The differential diagnosis of the tumors occurring in the ret-
roperitoneal area, combined with inferior vena cava infil-
tration can be difficult. There can be clear cell carcinoma 
of the kidney, adrenal cortex tumors, pheochrocytoma and 
rarely occurring primary leiomyosarcoma tumors originat-
ing from the vessel wall in that area [1]. The primary loca-
tion of the tumor and its staging are usually determined on 
the basis of imaging examinations such as: ultrasonography, 
computed tomography (CT) or magnetic resonance imaging 
(MRI). In the questionable cases it is intrasurgical diagnosis 
complemented by histopathological and immunohistochemi-
cal examination that is the determining factor [2–6].

Renal cell carcinoma is the fifth most common cancer in 
adults and accounts for about 90% of all malignant lesions 
of the kidney [3]. Vascular tumors of the inferior vena cava 
are really uncommon. There have been described as few as 
over 210 case reports on such lesions [5–9].

Case Report

The patient, female aged 42, was admitted to the hospital 
having been initially diagnosed of the tumor of inferior 

vena cava. The diagnosis had been produced on the basis 
of the screening abdominal ultrasound examination. The 
patient had not reported either pain or body weight loss. 
The family history proved negative.

The physical examination of the medial midabdomen showed 
the existence of the distinct, heterogeneous resistance. As a 
result of the check-up ultrasound examination a heteroge-
neous, oval, smoothly outlined solid lesion was detected in 
the inferior vena cava. The lesion measured 5 cm in diam-
eter and was located at the same level as the renal veins 
confluence and it occluded vascular lumen in 90% (Figure 
1). Both the kidneys were regularly sized, neither concre-
ments nor urinary retention were determined. However, CT 
imaging indicated a considerable dilation of the inferior vena 
cava to 5.5 cm in diameter, over 6 cm long, with heteroge-
neous masses in its lumen, allowing for a poor blood flow 
through these masses. The identified lesion was differentiat-
ed between partially recanalized thrombus and the primary 
vein tumor with concomitant thrombosis (Figures 2A,B,3A,B)

MRI proved the presence of the tumor, which was localized 
within the inferior vena cava, at the level of confluence of 
the renal veins. The tumor was almost entirely blocking the 
lumen of the invaded vessel, accompanied by thrombosis. 
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The tumor revealed a diminished signal in the T1w imag-
ing and an increased signal in T2w and contrast enhanced 
imaging (Figure 4A–C).

Since no definite diagnosis was produced, the patient was 
qualified for surgery and tumor was resected.

The tumor was extensively ingrowing into the side wall of 
the inferior vena cava and it was accompanied by thrombosis 
with chronic fibrosis. During the operation the renal artery 
was damaged, but it was reconstructed subsequently. A frag-
ment of the vein was removed in order to enable the blood 
flow. Histopathological examination of the postoperative 
material proved the existence of the renal cell carcinoma.

Discussion

Tumors developing in the retroperitoneum with the second-
ary infiltration of the large vessels are difficult to differ-
entiate between the primary tumors originating from the 
inferior vena cava [2,3,7,8].

The primary tumors of the inferior vena cava are very rare, 
they both grow towards the vascular lumen and involve its 
exterior wall. They are found in women under 40, usually 
with no neoplastic history in the family [8–10].

Figure 1.  Abdominal ultrasound examination. The solid tumor visible 
within the vena cava inferior.

Figure 2.  CT before intravenous contrast agent administration. (A) 
Heterogenic mass of tumor visible in the area of vena cava 
inferior. (B) No visible pathology within both kidneys.

A

B

Figure 3.  Contrast enhanced CT. (A) Intensive enhancement of tumor 
masses accompanied by thrombosis in vena cava inferior 
(tumor masses and thrombus inside the lumen). (B) Both 
kidneys without visible pathology.

B

A
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One of the most frequent tumors of the retroperitoneum is 
the renal clear cell carcinoma, which tends to grow slowly, 
often with no discernible symptoms and is usually diagnosed 
in men over 60. In about 6% of the cases the carcinoma is 
poorly separated and it infiltrate the adjacent organs [2].

The clinical symptoms of the retroperitoneal tumors are non-
specific, they occur late and depend upon the size and loca-
tion of tumor. These are Budd-Chiari syndrome, the lower 
limbs edema, stomachache or spinal ache or noticeable tumor 
in the abdominal cavity [1,5,8]. The most basic imaging that 
allows for the determination of the tumor in the retroperito-
neum is ultrasound examination, however it is the CT scan 
that provides details in demonstrating the size and extent of 
the infiltration, the progression of the disease (possible metas-
tases to bones, the liver, lungs, kidneys and lymph nodes) as 
well as the location of the tumor as against the vessels.

In ultrasound examination leiomyosarcoma tumors tend to 
be distinctly connected to the vessel wall, forming poorly 
vascularized hypoechogenic mass. In CT they may periph-
erally enhance after contrast medium administration.

Renal cell carcinoma is a highly vascularized, heterogenic 
tumor that enhances intensively after intravenous contrast 
medium administration in CT imaging. The tumor tends to 
be quite sizable (may include some area of necrosis), causes 
the deformation of invaded kidney and quickly gives dis-
tant metastases. Masses of renal cell carcinoma may infil-
trate and occlude renal veins and in further step the infe-
rior vena cava. The common feature of these tumors is usu-
ally thrombosis of the inferior vena cava, which addition-
ally makes the diagnosis difficult [1,5–11]. One of the most 
useful imaging modalities in differentiating and assessment 
of thrombosis of renal veins and inferior vena cava is MRI, 
(high sensitivity and specifity of 90%) [2,3].

In this discussed case the radiological image of the renal 
tumor and primary tumor of the inferior vena cava were 
difficult to differentiate. That was mainly due to the fact 
that both the kidneys did not reveal any abnormalities. 
Furthermore, no lesions were found in the lymph nodes, 
and the tumor in the vena cava inferior being 5cm in diam-
eter was intensively marked in contrast enhanced CT scan. 
The lesion was accompanied by thrombosis. The patient’s 
young age, nonspecific clinical symptoms probably relat-
ed to the slow growth of the tumor could have indicated 
rarely occurring primary tumor of the inferior vena cava 
extensively involving the vessel wall, which was proved 
to be the case in ultrasound, CT and MRI. The tumor was 
located in the middle segment of the inferior vena cava and 
caused rapid development of thrombosis. In MRI the tumor 
was hypointensive in T1w imaging and hiperintensive in 
the T2w imaging. It also enhanced after the administration 
of contrast medium and revealed growth involvement into 
the inferior vena cava wall (Figure 4).

In the case of neoplastic lesion in inferior vena cava the 
prognosis depend on the tumor’s size, localization, (lesion 
found in the supradiaphragmatic section of the inferior 
vena cava wall gives the most unfavorable prognosis) and 

Figure 4.  Contrast enhanced T1w MRI reveals hyperintensive tumor 
infi ltrating vena cava inferior, accompanied by venous 
thrombosis. (A) axial plane, (B) saggital plane, (C) coronal 
plane.

B

A C
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staging of disease. The patient was qualified to surgical 
resection of the tumor. The material taken intraoperatively 
for the histopathological assessment proved the existence 
of the renal clear cell carcinoma.

The treatment is radical removal of the tumor with the invad-
ed part of the vessel and subsequently prosthetic restoration 
of inferior vena cava [1,3–6]. Some cases additionally require 
chemo- and radiotherapy. That not only prolongs the patients' 
lives but it significantly improves their comfort as well [6].

Conclusions

Imaging of retroperitoneal tumors may be challenging. 
Despite ultrasound, CT and MRI depict precisely the mor-
phology and extent of tumor masses, it is often required to 
perform the surgery and histopathological examination to 
state the final diagnosis.
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