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Abstract 

Intracardiac metastases in the absence of inferior vena cava involvement is a rare occurrence 

in patients with metastatic renal cell carcinoma (mRCC). There is limited evidence regarding 

the efficacy and safety of standard treatment modalities for mRCC patients with intracardiac 

metastases. Presence of intracardiac metastases is known to indicate poor prognosis and may 

potentially increase risk of treatment-related complications. Recent advances in RCC manage-

ment have integrated nivolumab, a programmed death-1 (PD-1) receptor inhibitor, as a pre-

ferred treatment option in the second-line setting after failure of prior anti-angiogenic therapy; 

or in combination with ipilimumab, an anti-Cytotoxic T-lymphocyte antigen-4 antibody as first-
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line therapy for intermediate to poor risk patients with mRCC. The efficacy and toxicity of 

nivolumab in patients with mRCC and intracardiac metastases has never been reported previ-

ously. We herein present the first reported case of mRCC with intracardiac metastasis and a 

resultant excellent response to nivolumab treatment and discuss the imaging techniques and 

treatment options for this rare presentation. © 2018 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Renal cell carcinoma (RCC) is the 13th most common cancer in the world, with 338,000 
new cases diagnosed in 2012 [1]. Annually, there are approximately 65,000 new cases and 
almost 15,000 deaths from RCC in the United States [2]. Approximately 25% of RCC patients 
present with either locally advanced (stage III) or metastatic (stage IV) disease [3]. Histori-
cally, molecular targeted therapies have been the preferred treatment option for patients with 
metastatic RCC (mRCC), however, in the past 2–3 years, immunotherapy with checkpoint in-
hibitors has evolved as the preferred treatment option, signalling a change in the treatment 
paradigm. Nivolumab is a human immunoglobulin G4 monoclonal antibody, which binds to 
the programmed death-1 (PD-1) receptor and blocks its interaction with its ligands PD-L1 and 
PD-L2, potentiating T-cell responses and leading to anti-tumor activity. The United States 
Food and Drug Administration (FDA) initially approved nivolumab in November 2015 for the 
treatment of patients with advanced RCC that have received prior anti-angiogenic therapy. 
The approval was based on the results of the checkmate 025 trial, which demonstrated an 
improvement in median overall survival (25.0 vs. 19.6 months) for patients receiving 
nivolumab when compared to everolimus (Hazard ratio [HR] 0.73 [98.5% CI, 0.57–0.93; p = 
0.002]) [4]. More recently in April 2018, the FDA approved the combination of nivolumab and 
ipilimumab, an anti-Cytotoxic T-lymphocyte antigen-4 (CTLA-4) antibody, for the treatment 
of intermediate or poor risk, previously untreated advanced RCC. The approval was based on 
the results of CheckMate 214 trial, which demonstrated statistically significant improvement 
in overall survival (HR 0.63, 95% CI: 0.44, 0.89; p < 0.0001) for patients receiving the 
nivolumab and ipilimumab combination when compared to sunitinib [5]. 

Given the expanding role of checkpoint inhibitors in mRCC it is important to be aware of 
its use in patients with unusual metastatic sites. The nivolumab Summary of Product Charac-
teristics does not contain information regarding its use in RCC patients with intracardiac me-
tastases. A published literature search in EMBASE and PubMed on 16 July 2018 using the 
search terms, “nivolumab/renal cell carcinoma/ cardiac/metastasis” did not identify any rel-
evant publications. A search of www.ClinicalTrials.gov for clinical trials assessing the use of 
nivolumab in RCC patients with intracardiac metastases found zero results. For patients with 
mRCC, unusual sites of metastases may significantly influence patient treatment and progno-
sis. In the absence of inferior vena cava (IVC) involvement, cardiac metastases are exception-
ally rare in mRCC patients with a limited number of cases reported in the literature [6–11]. 
We herein report the first case of a patient with mRCC and intracardiac metastasis with re-
sponse to nivolumab.  
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Case History 

A 55-year-old male presented with a 3-month history of right-sided abdominal pain. Mag-
netic resonance imaging (MRI) scan of the abdomen revealed a large primary tumor arising 
from the right kidney measuring 9.7 × 9.2 × 8 cm with invasion of the right hepatic lobe. Sub-
sequently, a computed tomography (CT) scan of chest revealed multiple, small, bilateral pul-
monary metastases. The patient’s past medical history included type 2 diabetes mellitus, 
which was well-controlled on oral hypoglycemics. His Eastern Cooperative Oncology Group 
(ECOG) performance status was 0. He underwent right-sided open cytoreductive nephrec-
tomy along with partial resection of segment 6 of the liver. Histopathology revealed a 10-cm 
clear cell RCC, Fuhrman nuclear grade 4, with evidence of sarcomatoid differentiation. There 
was evidence of lymphovascular invasion along with direct invasion of the liver capsule (pT4 
N0 M1). The vascular, ureteric and liver parenchymal margins were negative for malignancy. 
Unfortunately, a follow-up CT scan performed 6-weeks later showed evidence of disease pro-
gression with an increase in the size and number of lung metastases. As per the International 
Metastatic RCC Database Consortium prognostic model [12], he was classed as intermediate-
risk based on the presence of two adverse factors: time from diagnosis to treatment <1 year 
and serum calcium > upper limit of normal (corrected calcium = 2.51 mmol/L; normal range 
2.03–2.44 mmol/L).  

He was commenced on sunitinib 50 mg once daily 4 weeks on/2 weeks off schedule, re-
peated every 6 weeks. Unfortunately, after 2 cycles of sunitinib, he developed clinical and ra-
diological disease progression. He developed abdominal pain (score 10/10) localised to the 
right upper quadrant and unrelieved with opiate analgesics. His CT scan 12 weeks following 
initiation of sunitinib showed an increase in the size of bilateral lung metastases, development 
of a new right nephrectomy bed recurrence measuring 8 × 5 cm, along with multiple new liver 
metastases (Fig. 1a, 2a). In addition, a 3.4 cm heterogeneous filling defect was noted in the 
right ventricle suggestive of metastasis (Fig. 3a). Transthoracic echocardiogram showed a 
large echogenic mass extending from the right ventricle inflow to the right ventricular outflow 
tract measuring 5.6 × 3.0 cm with mobile components (Fig. 4a). Another large echogenic mass 
was seen in the right ventricular apex measuring 4.0 × 2.2 cm. The left and right ventricles 
were normal in size and systolic function with an ejection fraction of 50%. There was no ab-
normality in the inferior vena cava and the pulmonary valve was not involved. The location of 
the intracardiac lesions in the right ventricular outflow tract and right ventricular apex were 
highly suggestive of metastases rather than thrombus. Cardiac MRI (CMR) performed at 1.5 
Tesla, revealed a large single lesion in the right ventricle invading 47 mm of the inter ventric-
ular septum and extending in to the right ventricular outflow tract with no IVC involvement 
highly suggestive of intracardiac metastases (Fig. 5a). Further tissue characterization of the 
right ventricular lesion on CMR showed the following characteristics which were diagnostic 
for intracardiac metastasis: (a) isointense in cine images and low intensity in pre-contrast T1-
weighted images, (b) High T2 signal intensity with no contrast uptake in the first pass perfu-
sion study, and (c) heterogeneous enhancement post-contrast administration.  

Differential diagnosis for the ventricular lesion included thrombus, primary or secondary 
tumor deposits. Biopsy of the ventricular lesion was not attempted due to the significant risk 
of bleeding and associated complications. Given the pattern and timing of metastatic spread 
during sunitinib treatment and the radiological characteristics of the intracardiac lesion, we 
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concluded that the findings were in keeping with intracardiac metastasis. Based on the results 
of the Checkmate 025 trial, our preferred second-line treatment option was to consider im-
munotherapy with nivolumab. However, a literature review did not reveal any studies or case 
reports to confirm the safety or efficacy of nivolumab in patients with metastatic RCC and in-
tracardiac metastasis.  

The patient’s baseline electrocardiogram showed normal sinus rhythm with no abnor-
malities. His blood pressure was normal at 124/70 mm of Hg. He was commenced on 
nivolumab 240 mg intravenously every 2 weeks. Two weeks after commencement of 
nivolumab, the patient noted a significant improvement in his pain control (pain score 2/10) 
along with 70% reduction in his opiate requirement. Eight weeks later, his follow-up CT scan 
demonstrated a partial response to nivolumab with a significant reduction in the size of liver 
metastases (Fig. 1b), lung metastases and nephrectomy bed recurrence (Fig. 2b). In addition, 
the CT scan also showed a significant reduction in the size of the intracardiac metastasis (Fig. 
3b). Follow-up transthoracic echocardiogram showed a 60% reduction in the size of the in-
tracardiac metastasis (Fig. 4b). CMR at week 18 of nivolumab showed 44% reduction in the 
size of the intracardiac metastasis from 47 × 25 to 21 × 7.9 mm with development of central 
necrosis, indicating an excellent response to nivolumab (Fig. 5b). Nivolumab treatment was 
well-tolerated with no treatment-related adverse events. Twelve months following initiation 
of nivolumab, his follow-up CT scan has shown evidence of continued response (Fig. 3c). The 
patient’s performance status has improved to 0 and he is currently continuing treatment with 
nivolumab.  

Discussion 

Immunotherapy with nivolumab has become an integral treatment option in the manage-
ment pathway for patients with mRCC. Currently, there is limited evidence regarding the effi-
cacy and safety of checkpoint inhibitors for patients with unusual metastatic sites such as in-
tracardiac metastases. Cardiac involvement in RCC commonly arises from direct tumor 
thrombus extension into the IVC in approximately 5–10% of patients. However, cardiac in-
volvement in the absence of IVC involvement is extremely rare and poses a unique therapeutic 
challenge. In a pooled retrospective analysis of mRCC patients treated in 4 clinical trials (n = 
1,765), the incidence of intracardiac metastases without IVC involvement was seen in <1% (n 
= 10) [13]. In this study, molecular targeted therapy resulted in partial response in 10% and 
stable disease in 60% of patients with a median progression-free survival of 6.9 months, 
demonstrating poor outcomes for patients with intracardiac metastases. None of the patients 
in this study were treated with checkpoint inhibitors.  

Cases of mRCC with intracardiac metastases without IVC involvement and documented 
systemic treatment outcomes have been summarized in Table 1.  

Expert recommendations for patients with mRCC state that for patients with an acute car-
diac event within the previous 6 months, New York Heart Association grade III heart failure, 
or those with uncontrolled high blood pressure should not be treated with tyrosine kinase 
inhibitors [21]. There are no specific guidelines or recommendations for nivolumab in pa-
tients with pre-existing cardiovascular co-morbidities. Although, fatal myocarditis has been 
reported after a single dose of the combination of nivolumab and ipilimumab [22]. However, 
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in pharmacovigilance studies, the incidence of myocarditis was higher in patients treated with 
the combination of nivolumab plus ipilimumab as compared with nivolumab alone (0.27 vs. 
0.06%). Although, the incidence of nivolumab-induced cardiac toxicity is rare but neverthe-
less could be relevant in patients with pre-existing cardiac issues such as our patient. Clinical 
trials that included patients with intracardiac metastases did not report any increase in car-
diovascular toxicity for patients treated with tyrosine kinase inhibitors, however, similar data 
for checkpoint inhibitors is lacking [13].  

Patients with intracardiac metastases may present with haemodynamic consequences 
due to ventricular outflow obstruction, embolism and electrical or mechanical cardiac dys-
function. As symptoms may be largely non-specific, a high index of suspicion is needed to 
guide relevant investigations. For patients with suspected intracardiac metastases, transtho-
racic echocardiography is the initial recommended imaging modality to detect the location, 
size, and mobility of the cardiac lesions. However, echocardiography has its limitations in as-
sessing patients with poor acoustic windows and for assessment of extra-cardiac structures 
[23]. Echocardiographic findings in favour of intracardiac metastases include: presence of 
multiple lesions, location in right ventricle, and well-circumscribed margins [24]. Although 
tissue histology remains the gold standard to diagnose cardiac metastases, it is not always 
necessary or technically feasible and could potentially be associated with significant morbid-
ity and mortality given that RCC metastases are typically very vascular [25]. Modern imaging 
techniques such CMR and 18 F-fluorodeoxyglucose positron emission tomography CT (PET-
CT) can provide additional non-invasive characterization with a high degree of specificity for 
suspected intracardiac metastases. CT scans have good spatial resolution and are useful to 
rule out coronary artery involvement [26]. PET-CT can further differentiate between benign 
and malignant intracardiac lesions based on FDG uptake [27]. CMR signal intensity can pro-
vide essential tissue characterisation that is needed to differentiate between intracardiac me-
tastases and other possible differential diagnoses such as tumour thrombus, myxoma, sar-
coma or other primary tumours. CMR features that support the diagnosis of intracardiac me-
tastases include- hypointensity on T1-weighted images, hyperintensity on T2-weighted im-
ages and heterogeneous enhancement with contrast [28].  

Nivolumab has shown promising results in the first- and second-line setting for patients 
with mRCC. Historically, patients with cardiac metastases are thought to have poor prognosis 
but this may no longer be the case in the immunotherapy era. Our case report adds further to 
literature by highlighting the usage of nivolumab in this rare subpopulation of patients with 
mRCC and intracardiac metastases without IVC involvement.  

Conclusion 

Patients with mRCC and intracardiac metastases without IVC involvement are considered 
extremely rare. Outcomes for this subpopulation demonstrate poor outcomes in the era of 
targeted therapy. However, this may no longer be the case with the expanding role of check-
point inhibitors in mRCC management. This case highlights the rare presentation of mRCC 
with intracardiac metastasis without IVC involvement and demonstrates an excellent re-
sponse to treatment with nivolumab. Our case provides valuable information on the 
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tolerability, long-term safety and efficacy of nivolumab for patients with mRCC with intracar-
diac metastases.  
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Fig. 1. a, b: Axial contrast enhanced computed tomography scan of the abdomen (a) at baseline demon-

strating a 2.8 × 4.6 cm metastasis in segment 7 of the liver (b) following 8-weeks of nivolumab treatment 

showing a partial response of the liver metastasis. 
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Fig. 2. a, b: Axial contrast enhanced computed tomography scan of the abdomen (a) at baseline demon-

strating an 8 × 5 cm local recurrence over the right renal bed invading the liver, abdominal wall and iliop-

soas muscles (b) following 8-weeks of nivolumab treatment showing a partial response with a significant 

reduction in the size of the right renal bed recurrence. 

 

 

 

Fig. 3. a–c: Axial contrast enhanced computed tomography scan of the chest (a) at baseline demonstrating 

a 3.4 cm heterogeneous filling defect in the right ventricle suggestive of intracardiac metastasis (b) follow-

ing 8-weeks of nivolumab treatment showing mild reduction in the size of the intracardiac metastases (c) 

following 12-months of nivolumab treatment showing a 70% reduction in the size of the intracardiac me-

tastasis now measuring 0.7 × 0.7 cm. 
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Fig. 4. a, b: Parasternal short axis view transthoracic echocardiogram of the right ventricular outlet tract 

(RVOT) (a) at baseline showing two large intracardiac metastases (b) following 8-weeks of nivolumab 

treatment showing 60% reduction in the size of the intracardiac metastases.  

 

 

 

Fig. 5. a, b: Cardiac magnetic resonance imaging axial cine images showing (a) A large metastatic deposit 

in the right ventricle with multiple components invading 47 mm of the right-sided interventricular septum 

(b) following 18-weeks of nivolumab treatment showing 44% reduction in the size of the intracardiac me-

tastasis. 
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Table 1. Summary of reported cases highlighting systemic treatment outcomes for patients with mRCC with 

intracardiac metastases without IVC involvement [14–20] 

     
     
Reference  Age Sex Location  Systemic treatment and response 

     
     
Bazine et al. [14] 60 M Right ventricle 1st line: Sunitinib-PD 

2nd line: Everolimus-PD 

Abdullah et al. [15] 74 M Left ventricle Pazopanib-PR ×5 months 

Szmit et al. [16] 61 M Left atrium Sunitinib-PR 

Czarnecka et al. [17] 50 M Left ventricle Pazopanib-SD 

Zhang et al. [18] 70 M Left ventricle 1st line:Temsirolimus-SD ×5 months 

2nd line: Sunitinib-SD ×7 months 

Zhang et al. [18] 64 M Right ventricle 2) Sunitinib-SD ×2 years 

Tatenuma et al. [19] 65 M Right ventricle Sunitinib-PR ×6 months 

Satpathy et al. [20] 44 M Left and right  

ventricles 

Interleukin-1: PR 

     
     
PD, progressive disease; PR, partial response; SD, stable disease. 
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