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Case report 

Right and left atrial metastasis of renal cell carcinoma: A case report 
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A B S T R A C T   

Introduction and importance: Cardiac tumors are uncommon with an estimated incidence of 0.002–0.3 % in au-
topsy series. Most cardiac tumors are metastatic in nature. Renal cell carcinoma (RCC) metastatic to the heart 
without inferior vena cava (IVC) contiguous involvement is extremely rare with about 31 cases reported in the 
literature and only one case with bilateral atrial metastases. 
Case presentation: In this report, the surgical management of metachronous RCC involving the right and left 
atrium is described in a 41-year-old male patient three years after initial diagnosis who presented with worsening 
episodes of cough, dyspnea, chest pain and hemoptysis. Transesophageal echocardiogram revealed significant 
inflow obstruction. The patient underwent bilateral atrial mass excision via median sternotomy. The post-
operative period was unremarkable, and the patient was referred to medical oncology to pursue further 
treatment. 
Clinical discussion: Among the reported cases of cardiac RCC metastases without contiguous IVC involvement, 
bilateral atrial metastases are exceedingly rare. To our knowledge, this is the first case with bilateral atrial 
involvement to undergo surgical resection reported in the literature. 
Conclusion: Isolated biatrial cardiac metastases from RCC can be successfully resected with good outcomes in 
selected patients.   

1. Introduction and importance 

Cardiac tumors are infrequently encountered with an estimated 
incidence of 0.002–0.3 % in autopsy series [1]. Over 95 % of cardiac 
tumors are secondary (metastatic) tumors with melanoma, malignant 
germ cell tumors and leukemia being the most common primary sites 
[1–4]. Direct extension of renal cell carcinoma (RCC) to the heart via the 
inferior vena cava (IVC) has been documented in about 1 % of patients 
with RCC [5–7]. The case described in this report of RCC spreading to 
the cardiac chambers without IVC contiguous involvement is exceed-
ingly rare with about 31 cases previously reported in the literature [7,8]. 
Of these reported cases, isolated right ventricular metastases were the 
most common, with only one case of biatrial involvement which was 
managed non-operatively due to the poor performance status and frailty 
of the patient [8,9]. 

In this report, the diagnosis and operative management of metastatic 
RCC to the right and left cardiac atria, three years after the diagnosis of 
the primary tumor is described. This work has been reported in line with 

the SCARE 2020 criteria [10]. 

2. Case presentation 

A 41-year-old male patient presented with worsening episodes of 
cough, dyspnea, chest pain and hemoptysis for the past 3 months. Three 
years prior he had undergone a right nephrectomy with IVC throm-
bectomy for a T3N0M0 renal cell carcinoma of clear cell type. A 
computed tomography angiography (CTA) of the chest was obtained 
revealing a filling defect in the left atrium, right pulmonary vein and 
artery, and superior vena cava (SVC) (Image 1). 

Trans-esophageal echocardiogram (TEE) was then performed and 
showed two intracardiac masses. The first was involving the right pul-
monary vein and was extending into the left atrium, measuring 4.30 ×
1.96 cm. The second mass involved the right atrium and SVC, measured 
6.02 × 3.27 cm, and appeared to cause inflow obstruction of the SVC 
(Image 2). Given the patient's history of RCC and the number and 
location of the intracardiac masses, metastatic lesions of RCC primary 
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were presumed. Computed tomography (CT) of the head, abdomen and 
pelvis was negative for any other metastatic lesions. 

Due to significant inflow obstruction by the tumors, surgical resec-
tion was deemed necessary to relieve the patient's symptoms. The pa-
tient did not have any comorbidities that would preclude surgery and his 
EuroSCORE II was calculated at 1.68 %. The procedure was performed 
by the senior cardiac surgery attending in an academic hospital. A 
standard median sternotomy was made. Aortic, SVC, IVC and retrograde 
cardioplegia cannulas were placed. The patient was put on cardiopul-
monary bypass (CPB) with deep hypothermic circulatory arrest (DHCA). 
The right atrium was opened, and the right atrial mass was identified 
and resected. The area of the pedicle was debrided. Next, the interatrial 
septum was opened through the fossa ovalis, and the left atrial mass was 
resected. This pedicle was debrided from the wall of the right pulmonary 
vein. Both atrial cavities were irrigated with cold 0.9 % normal saline 
solution to ensure that no floating pieces of the tumor were left behind. 
The interatrial septum was closed using continuous 3–0 prolene suture 
and the right atrium was closed with continuous 4–0 prolene. The right 
atrial mass measured 5.5 × 5.0 × 1.5 cm and the left atrial mass 7.5 ×
5.5 × 1.3 cm (image 3). The patient was then weaned off of CPB. Total 
CPB time was 105 min, and the aortic cross clamp time was 65 min. The 
patient had an uneventful postoperative recovery and was discharged 
home on postoperative day 5. Final pathology for both specimens was 
consistent with clear cell type RCC with rhabdoid features. Post-
operative follow-up revealed no complications, and the patient was 
referred to medical oncology to pursue further treatment with 
immunotherapy. 

Image 1. Axial and coronal view CTA revealing filling defect in the left atrium (yellow arrow), right pulmonary vein and artery (red arrow), and SVC (blue arrows).  

Image 2. Transesophageal echocardiography. Left: bi-atrial view with both atrial masses (red arrows). Right: left atrial mass (blue arrow).  

Image 3. Right atrial mass resected in 2 pieces (above the ruler) and the left 
atrial mass resected in one piece (below the ruler). 
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3. Clinical discussion 

Metastatic cardiac tumors are 20 to 40 times more common than 
primary cardiac tumors. Most secondary tumors of the heart originate 
from primary melanoma, lung cancer, breast cancer or lymphoma. 
Metastases to the heart may occur via three proposed mechanisms: he-
matogenous spread, direct invasion, or extension to the right atrium 
secondary to IVC involvement [5,6]. 

Among the reported cases of cardiac RCC metastases without 
contiguous IVC involvement, isolated right ventricular involvement 
appears to be more frequent than right or left atrial involvement. While 
bilateral atrial metastasis is exceedingly rare. To our knowledge, this is 
only the second reported case of bilateral atrial metastasis from RCC, 
and the first case to undergo surgical resection reported in the literature 
[8,9,11]. Biatrial metastasis has been described for other metastatic 
tumors such as uterine melanoma and cutaneous squamous cell carci-
noma; however, these cases did not undergo resection due to poor 
performance statuses, making this case report the first to describe the 
surgical resection of biatrial metastatic cardiac tumors across all pri-
mary malignancies [12,13]. 

The majority of cardiac metastases from RCC reported so far have 
been treated with surgical excision. CPB with DHCA through median 
sternotomy is the most common surgical technique. Other treatment 
options for unresectable metastases or for frail patients include systemic 
treatment with targeted therapy. Limited reports have been published 
with the use of tyrosine kinase inhibitors (sunitinib and pazopanib) or 
mammalian target of rapamycin (mTOR) inhibitors. These described 
some regression of cardiac metastases from RCC with improvement of 
symptoms [7,8]. Of note, following resection, our patient was referred to 
medical oncology and was started on immunotherapy with Ipilimumab 
and Nivolumab. 

4. Conclusion 

Isolated biatrial cardiac metastases from RCC can be successfully 
resected with good outcomes in selected patients. Immunotherapy is an 
option for unresectable metastases or for frail patients. 
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