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CASE REPORT

Transthoracic echo: A sensitive tool for detecting cardiac
extension of renal cell carcinoma?
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Abstract

Renal cell carcinoma is a common urological malig-
nancy with the unique ability to invade the inferior vena
cava (IVC) and to extend into the right atrium of the
heart. Of those with Renal cell carcinoma only 4%-25%
are found to have IVC invasion and of those only
2%-10% extend into the right atrium. If treated surgi-
cally, extension of tumor thrombus is not a determinant
of survival; therefore it is imperative to determine the
presence and extent of tumor thrombus in order to de-
termine surgical approach and tumor resection. To date
this has been primarily accomplished by magnetic reso-
nance imaging and computed tomography. We pres-
ent a case of 61 years old African American woman in
which transthoracic echocardiography provided a more
accurate determination/characterization of the presence
and degree of tumor thrombus and extension.
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Core tip: Renal cell carcinoma is a common urological
malignancy with the ability to invade the inferior vena
cava and to extend into the right atrium of the heart.
If treated surgically, extension of tumor thrombus is
not a determinant of survival; therefore it is imperative
to determine the presence and extent of tumor throm-
bus. To date, this has been primarily accomplished by
magnetic resonance imaging and computed tomogra-
phy; however, we present a case in which transthoracic
echocardiography provided a more accurate determi-
nation/characterization of the presence and degree of
tumor thrombus and extension.
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INTRODUCTION

Renal cell carcinoma is a common urological malignancy
with the unique ability to invade the inferior vena cava
(IVC) and to extend into the right atrium of the heart.
Of those with renal cell carcinoma (RCC) only 4%-25%
are found to have IVC invasion and of those only
2%-10% extend into the right atrium. If treated surgi-
cally, extension of tumor thrombus is not a determinant
of survival; therefore it is imperative to determine the
presence and extent of tumor thrombus in order to de-
termine surgical approach and tumor resection. To date
this has been primarily accomplished by magnetic reso-

nance imaging (MRI) and computed tomography (CT).

CASE REPORT

A 61 years old African-American female with past medi-
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IVC thrombus.

Figure 1 Computed tomography scan (coronal view) revealing inferior
vena cava thrombus with no evidence of extension into the right atrium.
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Figure 2 Subcostal view showing the right atrial thrombus.

cal history of hypertension, hyperlipidemia, and diabetes
mellitus initially presented to her primary care physician
for progressively worsening fatigue, anorexia, and weight
loss. As part of her work-up, she underwent an abdomi-
nal and pelvis CT scan, which revealed a large right sided
renal mass with possible invasion of the right renal vein
and inferior vena cava. A follow up abdominal MRI
confirmed the presence of a very large right-sided renal
mass consistent with renal cell carcinoma and subsequent
invasion of the right renal vein and adjacent inferior vena
cava. Further assessment revealed a tumor thrombus
extending beyond the renal veins into the intrahepatic
inferior vena cava and toward the right atrium. In order
to fully characterize the extent of tumor thrombus exten-
sion, a CT angiogram (CTA) of the chest and transtho-
racic echocardiogram (TTE) was done. The chest CTA
revealed a filling defect in the IVC in the intrahepatic and
subhepatic regions consistent with known tumor throm-
bus, but showed no evidence of right atrium invasion
(Figure 1). On the other hand, the TTE showed a large
right atrial mass (Figure 2) with diastolic prolapse into
the right ventricle and extension into the IVC (Figure 3).
In the setting of her known history of RCC with migra-
tion and the fact that this mass was also seen to extend
into the IVC, it was felt that this was indeed right atrial
invasion of the tumor thrombus and less likely to be a
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Figure 3 Subcostal view showing the tumor thrombus extending from the
inferior vena cava into the right atrium.

Figure 4 Peri-operative view of the tumor thrombus within the inferior
vena cava extending into the right atrium.

hematological thrombus. A preoperative left heart cath-
eterization was also performed revealing significant mid
right coronary artery disease.

After completing the aforementioned preoperative
assessment and evaluation by Urology, Vascular Surgery
and Cardiothoracic Surgery, the patient underwent a radi-
cal nephrectomy and resection of the inferior vena cava
and right atrial tumor thrombi (Figure 4). She simultane-
ously underwent a single vessel coronary artery bypass
for her right coronary artery disease. There were no sut-
gical complications and the patient’s postoperative course
was unremarkable.

DISCUSSION

Renal cell carcinoma tumor thrombus has a propensity
to invade the main renal veins as well as the IVC and in
rare circumstances can extend into the right atrium of
the heart"”. In order to properly classify RCC exten-
sion and plan the appropriate surgical technique and ap-
proach, one would imagine that establishing the location
of the superior margin of the tumor thrombus would be
essential . At this time the mainstay or gold standard
of renal mass detection and characterization (including
RCC) is CT scan and MRI™. CT scan has shown to be
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Table 1 Classification of renal cell carcinoma tumor thrombus

Tumor thrombus level™! Characteristics'

Level 1

Extension to 2 cm above the renal vein
into the IVC

Level I Extension to the subhepatic level, > 2
cm above the renal vein BUT below the
diaphragm

Extension into the intrahepatic IVC BUT
below the diaphragm

Extension into the right atrium of the
heart

Level I

Level IV

IVC: Inferior vena cava.

most accurate in evaluating the extent of local growth as
well as the presence or absence of metastasis (Ze., to the
pancreas, bone). On the other hand MRI has been more
accurate in delineating the superior margin of any tumor
thrombus, and thereby classifying RCC tumor thrombus,
as well as differentiating between bland/hematologic
thrombus and tumor thrombus™*”. Traditionally TTE
has been used to further delineate the supradiaphrag-
matic extension of tumor thrombus. In our case, TTE
accurately illustrated the cranial extent of tumor throm-
bus into the right atrium which was in fact missed on the
traditionally used CT scan.

For level IV tumors (Table 1) such as was found in
our patient, cardiopulmonary bypass (CPB) with or with-
out hypothermic circulatory arrest (HCA) is necessary for
safe and complete extraction of the thrombus'". This
surgical approach provides a bloodless surgical field that
allows optimal visualization of the hepatic veins, IVC and
Right Atrium for complete tumor thrombus resection.
As incomplete resection of these tumors confers a higher
rate of metastatic recurrence and decreased postoperative
survival, it is imperative to cleatly delineate the superior
margin of any tumor thrombus'"*.

In our case, the patient’s preoperative evaluation in-
cluded a CT abdomen/pelvis, CT chest, MRI abdomen,
and TTE. Unexpectedly, it was the TTE that provided
the most accurate determination of the cranial extent of
the tumor thrombus. Proper classification of the tumor
thrombus allowed for the appropriate surgical approach
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to be undertaken ensuring the best patient outcome.

COMMENTS

Case characteristics

A 61 years old African-American female with past medical history of hyperten-
sion, hyperlipidemia, and diabetes mellitus initially presented to her primary
care physician for progressively worsening fatigue, anorexia, and weight loss.
Clinical diagnosis

A large right sided renal mass with possible invasion of the right renal vein and
inferior vena cava.

Imaging diagnosis

Chest computed tomography angiogram revealed a filling defect in the inferior
vena cava (IVC) in the intrahepatic and subhepatic regions consistent with
known tumor thrombus, the transthoracic echocardiogram (TTE) showed a
large right atrial mass with diastolic prolapse into the right ventricle and exten-
sion into the IVC.

Experiences and lessons

In this case, TTE accurately illustrated the cranial extent of tumor thrombus into
the right atrium which was in fact missed on the traditionally used computed
tomography scan.

Peer review

The case report illustrates the diagnostic power of transthoracic echo in diagno-
sis of cardiac extension of renal cell carcinoma. The manuscript is well written.
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