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Case Report

Leiomyosarcoma of the Inferior Vena Cava
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Abstract

The purpose of this article is to present the CT features in five cases of pathologically verified Inferior vena cava (IVC) leiomyosarcoma.

In this retrospective analysis, we reviewed CT features in 5 cases of clinicopathologically confirmed IVC leiomyosarcoma with respect to
its location (infra renal, trans renal, supra renal), its extent (with or without involvement of renal vein, hepatic IVC with or without involvement
of hepatic vein, right atrial & extra caval extension) and pattern of enhancement. CT guided biopsy was performed in four patients while the

last patient underwent successful resection of the tumor.

Three male and two female patients (aged 45 to 72 years) were included in the study. Heterogeneously enhancing retroperitoneal mass
involving IVC is the most common imaging feature. The intra and extra luminal extension was demonstrated excellently in all patients.

IVC leiomyosarcoma is a rare neoplasm often presenting very late with non-specific symptoms. Cross sectional imaging establishes the
exact location and extension and plays a vital role in determining the resectibility and planning the management.
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Introduction

rimary IVC leiomyosarcoma is a rare tumor arising from
P smooth muscle cells in the vessel wall and usually carries
poor outcome. The presenting features range from non spe-
cific symptoms like pain in the abdomen to pedal edema and ab-
dominal distension. Anecdotal reports of IVC leimyosarcoma are
available in English literature. However, only few of these reports
have described the imaging features. Imaging is vital to demon-
strate the origin, location within the 1VC, and intra-.and extra-lu-
minal extension. This pictorial review illustrates the imaging fea-
tures in five cases of pathologically verified IVC leiomyosarcoma
and its role in surgical management.

Case Report

A total of five cases of IVC leiomyosarcoma (three male & two
female) ranging in age from 45 to 67 years have been included
in this pictorial review. A summary of age/sex, location, symp-
toms, intra/extracaval extension, involvement of common iliac/
renal/hepatic veins/ right atrium, hepatorenal status and ascites is
shown in Table 1.

Discussion

IVC leiomyosrcoma is the most common primary malignant tu-
mor arising from the tunica media of IVC.! It occurs commonly
in middle age females.2 They are usually large in size at presenta-
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tions and the symptoms-can be non-specific like abdominal pain,
distension, anorexia and weight loss. The location of tumor within
the 1\VC.is of paramount importance and based on this, IVC leio-
myosarcoma is divided in 3 segments. Segment | - Below the
level of renal vein, Segment 11- Middle segment of IVC involving
the renal and hepatic confluence and Segment III- Above the level
of hepatic vein confluence.

Segment | tumors usually present with pedal edema and abdom-
inal distension due to ascites. Segment Il tumors can present with
nephrotic syndrome due to involvement of renal veins and Budd
Chiari syndrome due to hepatic vein thrombosis, either bland or
tumor thrombus. Segment I11 involvement can be disastrous with
a high risk of pulmonary embolism.

The I\VC leiomyosarcoma usually grows slowly with intralumi-
nal and/or extra luminal extension with extra luminal extension
being more common.® A predominantly hypodense retroperi-
toneal mass involving the IVC with heterogenous postcontrast
enhancement is the most common imaging presentation. Central
necrosis can be seen in the tumor. The predominant intraluminal
spread of leiomyosarcoma present as a homogenously enhancing
mass lesion along the course of IVC. Multiplanar CT with sagittal
and coronal reconstructions excellently reveals the craniocaudal
extent of IVC leiomyosarcoma and determines the involved seg-
ment of IVC. IVC leiomyosarcoma occurs most commonly in
segment Il which also has the most favorable prognosis.*

Detection of leiomyosarcoma extension in renal, hepatic and
common iliac veins alters the surgical management and can be
demonstrated excellently on the contrast enhanced CT. Expansion
of the involved vein and heterogeneous post contrast enhance-
ment differentiate leiomyosarcoma extension and bland throm-
bus. Localized infiltration by leiomyosarcoma can occur in psoas
and duodenum with or without encasement of aorta. Slow growth
of tumor with IVC allows sufficient time for the development of
collaterals, most commonly pericaval, paraaortic, perisplenic and
abdominal wall collaterals.®

Surgical resection with tumor free margins is the only curative
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Figure 1. A 72-year female presented with pain in abdomen, distension of abdomen and pedal edema over a period of 3 months. Plain axial
CT scan of abdomen; a) Reveals a predominantly hypodense mass lesion involving the IVC. Contrast enhanced CT scan reveals; b) Het-
erogeneous enhancement of the caval mass with central necrosis. The mass is seen infiltrating the posterior wall of third part of duodenum.
Encasement of aorta is also seen; c¢) The mass lesion is encasing the right renal hilum and proximal ureter causing moderate dilatation of
pelvicalyceal system of right kidney; d) Multiple hypodense metastatic foci are seen in the liver. All three hepatic veins are patent; e) Right com-
mon iliac vein thrombosis. Postcontrast axial; f) Coronal multiplanar reconstruction ; g) Reveal a hypodense non enhancing bland thrombus in
the transhepatic IVC.

Figure 2. A 62-year male presented with backache for a period of 2 months. Postcontrast axial CT scan; a) Reveals a heterogeneously en-
hancing centrally necrotic tumor involving the segment Il of IVC. The tumor infiltrates the posterior wall of duodenum and encases the abdomi-
nal aorta. Postcontrast axial CT, b) Reveals the sarcoma encasing the right renal hilum. Tumor thrombus is also seen involving the right renal
vein. The excretion of contrast by the right pelvicalyceal system is delayed. Perisplenic collaterals are also seen.

- .. .
Figure 3. A57-year male presented with distension of abdomen and pedal edema since 4 months. Coronal multiplanar reconstruction reveals

a predominant endoluminal spread of IVC leiomyosarcoma involving all 3 segments of IVC. Extension of tumor thrombus is seen along the right
renal vein associated with moderate ascites.
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Figure 4. A 70-year male complains of abdominal distension and back pain. @) Arterial phase axial CT scan reveals
neovascularity within IVC leiomyosarcoma; b)Venous phase axial CT scan reveals congestive hepatomegaly due to
transhepatic IVC leiomyosarcoma; c) tumor thrombus extending in the left renal vein.

\ { P
Figure 5. A 45-year female presented with pain and distension of abdomen. a) Coronal multiplanar reconstruction in
venous phase reveals a heterogeneously enhancing mass lesion in the segment Il of IVC, congestive hepatomegaly and
massive ascites; b) Extension of leiomyosarcoma is seen in the right atrium; c) Post contrast axial image reveals bland
thrombus in right hepatic vein and heterogeneous enhancement of liver.

treatment for IVC leiomyosarcoma.® Recurrence due to incom-
plete removal of tumor is common.” The surgical management
depends upon the level of IVC involved, extension in the adja-
cent organs, presence of collaterals and metastasis. Primary repair
of IVC can be performed if a small segment of 1\VC is involved.
Caval ligation may suffice in segment I sarcoma if adequate col-
laterals have developed. Reconstruction of I\VC with renal vein
reconstruction should be performed in cases with segment Il sar-
coma.t Segment 11 sarcoma with right atrial extension will need
immediate surgical resection to avoid massive pulmonary embo-
lism. Segment Il sarcomas has favorable prognosis while Seg-
ment 111 involvement has the worst prognosis. Thus, feasibility of
surgical resection as well as prognosis is guided by the segment of
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involved IVC.

IVC leiomyosarcoma usually presents with non-specific symp-
toms. The possibility of IVC leiomyosarcoma should be consid-
ered whenever a heterogeneously enhancing retroperitoneal mass
is seen along the course of I\VC. Contrast enhanced CT with coro-
nal and sagittal reconstructions accurately detect the origin, intra/
extra luminal extension of sarcoma and metastasis. This helps in
planning the surgical therapy and determining the prognosis.
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