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DesCripTion 
A 58-year-old woman with no medical history 
presented to her primary care physician for an 
annual physical examination, reporting intermit-
tent bilateral lower extremity swelling and an 18 kg 
weight loss over a 2-year period. A systolic cardiac 
murmur was noted on physical examination. A 
transthoracic echocardiogram was performed, 
demonstrating normal left ventricular size and 
systolic function,  a 5×4 cm well-circumscribed 
echodensity in the right atrium (RA), extending from 
the inferior vena cava (IVC) with associated severe 
tricuspid regurgitation (figure 1). Full laboratory 
evaluation was notable for elevated liver enzymes, 
prompting further evaluation with liver ultrasound 
with Doppler that detected a large IVC thrombus. 
CT of the chest, abdomen and pelvis was done to 
assess for underlying malignancy, which revealed a 
large renal cell mass with associated IVC tumour 
thrombus. The patient was started on therapeutic 
heparin and transferred to a tertiary care centre, 
where a multidisciplinary team assumed her care. 
MRI of the abdomen and pelvis further demon-
strated a heterogeneous left renal mass measuring 
13×9×17 cm, abutting the aorta and encasing the 
left renal artery. The tumour was noted to extend 
through the IVC and into the RA, reaching the plane 
of the tricuspid valve with an intra-atrial compo-
nent measuring 4.5×4 cm. Retrocrural and para-
aortic lymphadenopathy along with left adrenal 
gland metastases were also noted (figure 2). Histo-
logical diagnosis was achieved by tissue biopsy of 
a right upper lobe lung nodule noted on chest CT, 
which revealed metastatic clear cell renal cell carci-
noma. A multidisciplinary team considered possible 
radical nephrectomy, tumour embolectomy and 
cardiotomy for RA mass resection. Given her meta-
static disease and the complexity of tumour burden, 

she was deemed not to be a surgical candidate. The 
patient is now followed by medical oncology and 
receives palliative chemotherapy with pazopanib, a 
tyrosine-kinase inhibitor.

While primary cardiac tumours are rare, cardiac 
metastases represent up to 9% of intracardiac masses 
and are a result of direct extension, haematogenous 
or lymphatic spread. They may cause symptoms, 
but often are clinically silent and revealed only on 
autopsy. Echocardiography is the initial diagnostic 
tool of choice for detecting cardiac masses due to 
its wide availability, lack of radiation and diag-
nostic accuracy. Nevertheless, it can be limited by 
poor acoustic windows and an inability to visu-
alise extracardiac structures. Additional imaging, 
such as cardiac MRI or chest CT, should be used 

Figure 1 Right atrial mass (5.2×4.4 cm) is noted on 2D echocardiography. Tricuspid regurgitation around the mass is 
noted on echocardiography with Doppler. RA, right atrium.

Figure 2 Coronal view of the MRI abdomen and pelvis 
shows a 12.9×8.8×16.6 cm heterogeneous mass with 
tumour thrombus extending into the inferior vena cava 
(IVC) and right atrium (RA). 
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to better characterise these lesions and determine their origin. 
Contrast-enhanced CT can distinguish tumour thrombus, which 
is characterised by contrast uptake and vascularity, from bland 
thrombus. Tissue biopsy should always be pursued for a histo-
logical diagnosis and to guide treatment.1 Cavoatrial involve-
ment of renal cell carcinoma is an unusual presentation and 
surgical resection is challenging, resulting in high perioperative 
mortality and complication rates.2 Over the past decade, better 
understanding of molecular genetics have enabled us to provide 

targeted therapies for patients with renal cell carcinoma with or 
without metastatic spread.3
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Learning points

 ► While primary cardiac tumours are rare, cardiac metastases 
are a relatively common aetiology of intracardiac masses.

 ► Diagnosis of cardiac metastasis is often made by 
echocardiography, with MRI or CT aiding in the 
characterisation of extent and origin of disease.

 ► Cavoatrial involvement of renal cell carcinoma is an unusual 
presentation and surgical resection is challenging, resulting in 
high perioperative mortality and complication rates.
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