
Abstract. Background/Aim: Patients with metastatic renal
cell carcinoma (RCC) with cardiac metastasis have had poor
outcomes in the era of molecular targeted therapy. There are
few reported outcomes for patients with cardiac metastasis of
RCC treated with immune checkpoint inhibitors (ICIs). Case
Report: A 32-year-old female presented with metastatic RCC
(unclassified type) with contralateral renal and cardiac
metastases, as well as renal hilar lymph node metastases
(cT4N2M1). An 18F-fluorodeoxyglucose (FDG) positron-
emission tomography (PET) computed tomographic (CT) scan
was useful in diagnosing cardiac metastasis. Nivolumab plus
ipilimumab achieved prominent shrinkage of almost all tumors
except for one cardiac tumor. FDG-PET/CT scan also
revealed the marked attenuation of FDG uptake in each tumor.
In addition, a needle biopsy of the remaining primary renal
tumor was pathologically observed to have no viable cancer
cells. Conclusion: This successful case suggests that ICIs
might provide a better outcome even for patients with cardiac
metastasis of RCC, and that FDG-PET/CT scan might be
useful for therapeutic assessment, as well as diagnosis.

Secondary or metastatic cardiac tumors are observed at a
relatively higher incidence than primary tumors of the heart.
Three-quarters of them are benign and almost all are
myxoma (1). The most common primary malignancies
giving rise to cardiac metastases are lung cancer (36 to 39%

of cardiac metastases), breast cancer (10% to 12%), and
hematological malignancies (10% to 21%) (2). Autopsies
found cardiac metastases in 7.3% of cases who died of
advanced renal cell carcinoma (RCC) (3). The progression
of RCC to the heart from the inferior vena cava (IVC) occurs
in 5% to 10% of all patients with RCC. However, cardiac
metastases originating from RCC without IVC involvement
are extremely rare (<1%) (4). 

Patients with metastatic RCC (mRCC) have been treated
with molecular targeted therapy (MTT) in the first-line (5). In
the era of MTT, the median overall survival of patients with
cardiac metastases of RCC without IVC involvement was 9.2
months, demonstrating very poor outcomes (4). Because of the
wider use of therapeutic strategies with immune checkpoint
inhibitors (ICIs), such as anti-antibodies to programmed death-
1 (PD1) or cytotoxic T-lymphocyte antigen-4 (CTLA4), the
clinical outcomes for patients with mRCC have improved (6,
7). We herein report the first case of a patient with mRCC
concomitant with cardiac metastasis who showed a safe and
positive response to nivolumab plus ipilimumab.

Case Report

A 32-year-old Japanese female (SIMC-Uro #11565: a
unique, non-sequential patient control number for the
Department of Uro-Oncology, Saitama Medical University
International Medical Center) complained of left-upper
abdominal pain from December 2018. At other hospitals,
some careful examinations [e.g. upper gastrointestinal
endoscopy, ultrasonography, and computed tomography
(CT)] showed a left renal tumor without IVC involvement,
with invasion of the spleen, pancreatic tail, and psoas muscle
(78×71 mm, Figure 1A); multiple swelling of the left renal
hilar lymph nodes; a right renal tumor (31×21 mm, Figure
1B); and a cardiac tumor in the left atrium (54×25 mm,
Figure 1C). She was referred to our Institution for
multidisciplinary treatment of a bilateral renal tumor with a
cardiac tumor in July 2019.
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At the initial visit, the patient still had left-sided
abdominal and back pain but had relatively good
performance status (Karnofsky Performance Status, 90%).
Physical examinations showed her to be 163 cm tall,
weighing 48 kg, and with a palpable tumor in the left upper
abdomen but no other abnormal findings. She had no notable
medical history except for smoking (15 to 31 years old). The
main laboratory examinations revealed low hemoglobin (11.0
g/dl; normal range=11.6-14.8 g/dl), high neutrophil level
(81.4%; normal range=42.4-75.0%), high platelet count
(388×103/μl; normal range=158-348×103/μl), normal
corrected serum calcium concentration (9.8 mg/dl; normal

range=8.0-10.2 mg/dl), high C-reactive protein (7.97 mg/dl;
normal range=0.00-0.25 mg/dl), and high brain natriuretic
peptide (BNP; 277.2 pg/ml; normal range=0.0-18.4 pg/ml).
Pathological diagnosis of needle-biopsied specimens from
the left renal tumor was unclassified RCC with sarcomatoid
features (Fuhrman grade 4; Figure 2A to D). Concurrently,
we performed imaging examinations to confirm whether the
cardiac tumor in the left atrium was benign or malignant. A
transthoracic echocardiogram showed that the cardiac tumor
in the left atrium was fixed. Contrast-enhanced CT imaging
showed the cardiac tumor was slightly enhanced in a similar
pattern to the left renal tumor. Cardiac magnetic resonance
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Figure 1. Contrast-enhanced computed tomographic images (A-C, and G-I) and 18F-fluorodeoxyglucose positron-emission tomography/computed
tomographic images (D-F, and J-L) before and after nivolumab plus ipilimumab treatment. Red and yellow arrowheads indicate disease lesions. 



imaging revealed the tumor to be low intensity on T1-
weighted images and heterogeneously high intensity on T2-
weighted images; the tumor broadly adhered to the posterior
wall of the left atrium and moved synchronously with the left
atrium (not shown). An 18F-fluorodeoxyglucose (FDG)
positron-emission tomography CT (PET/CT) scan
demonstrated that the mean maximum standardized uptake
values (SUVmax) were 5.4 in the cardiac tumor, 16.5 in the

left renal tumor, and 11.9 in the right renal tumor (Figure 1D
to F), suggesting that each tumor with increased FDG uptake
was malignant. Based on the above findings, we diagnosed
mRCC (unclassified type) with contralateral renal and
cardiac metastases, and renal hilar lymph nodes metastases
(cT4N2M1). This places this entity into a poor risk group
according to the International Metastatic RCC Database
Consortium prognostic model (8).
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Figure 2. Pathological images of left renal tumor biopsies before (A-D) and after (E and F) treatment. A, B, E, and F: Hematoxylin and eosin
staining; C: CD10 immunostaining; D: Paired box 8 immunostaining. Scale bars, A and E: 200 μm; B-D and F: 50 μm.



Nivolumab plus ipilimumab immunotherapy (Nivo/Ipi;
nivolumab at 240 mg plus ipilimumab at 1 mg/kg
intravenously every 3 weeks for four doses, followed by
nivolumab at 240 mg every 2 weeks) (7) was initiated for the
patient in August 2019. After starting Nivo/Ipi, she had
nocturnal wheezing, and a laboratory examination
simultaneously showed eosinophilia, suggesting immune-
related respiratory adverse events. Meanwhile, serum BNP and
C-reactive protein fell to normal levels after two doses of
Nivo/Ipi. After three doses of Nivo/Ipi, CT imaging revealed
that there were no abnormal findings in the airway including
the lungs; surprisingly, the left renal tumor had significantly
shrunk (53×42 mm) and contrast enhancement was attenuated
(Figure 1G). The right renal tumor (Figure 1H) and renal hilar

lymph nodes disappeared and the cardiac tumor showed
attenuation of contrast enhancement, but no change in size
(Figure 1I). While Nivo/Ipi was continued, inhaled budesonide
plus a tulobuterol patch combination treatment was performed,
improving the respiratory symptoms, but not eosinophilia.
Following two doses of nivolumab monotherapy after
completion of Nivo/Ipi combination treatment, the patient
gradually developed nausea and gastric distress, and a
laboratory examination showed elevation in troponin-I (308.1
pg/ml; normal range=0.00-26.20 pg/ml), but normal creatine
kinase and BNP (Figure 3). To diagnose immune-related
gastritis or myocarditis, upper gastrointestinal endoscopy and
myocardial biopsy were performed but there were no
abnormal findings. Clinical symptoms and laboratory
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Figure 3. Clinical course and the changes in laboratory data. PSL: Prednisolone; CRP: C-reactive protein; CK: creatine kinase; BNP: brain
natriuretic peptide. 



abnormal findings (troponin-I and eosinophilia) gradually
recovered after cessation of nivolumab monotherapy and
initiation of low dose prednisolone (10 mg/day). 

An FDG-PET/CT scan revealed that the mean SUVmax
was 2.2 for the cardiac tumor, 3.1 for the left renal tumor, and
not available for the right renal tumor as it had disappeared
(Figure 1J to L), suggesting that FDG uptake in each tumor
had significantly decreased. In addition, a CT scan-guided
biopsy of the left renal tumor was pathologically observed to
show no viable cancer cells (Figure 2E and F). Therefore, we
are considering restart of nivolumab monotherapy.

Discussion

We experienced an extremely rare case of a patient with
mRCC concomitant with cardiac metastasis, with good
management of immune-related toxicities and a good
response to Nivo/Ipi.

The frequency of RCC with extension of the tumor into
the atrium from IVC is well recognized (5 to 10%). A pooled
retrospective analysis of patients with mRCC treated in four
clinical trials before the era of ICIs reported that cardiac
metastases originating from RCC without IVC involvement
were extremely rare (0.6%, n=10 of 1,765) (4). In that study,
among 10 patients treated with MTT (sunitinib in one;
sorafenib in five; axitinib in two; temsirolimus in two), only
one patient (sunitinib) achieved a partial response; however,
they soon experienced disease progression and died 7.8
months after the initial treatment. Overall in the cohort, the
median progression-free and overall survival were 6.9 and
9.2 months, respectively, demonstrating poor outcomes in
patients with cardiac metastases of RCC. Recently, ICIs
improved the prognosis of patients with mRCC following the
CheckMate 025 and 214 trials (6, 7) but few case reports
have confirmed the safety and efficacy of ICIs in patients
with cardiac metastasis of RCC. Ansari et al. reported a case
of RCC with cardiac metastasis with a good response who
tolerated nivolumab well as a second-line treatment (9). Our
case surprisingly showed great efficacy of Nivo/Ipi as a first-
line treatment for an patient with cardiac metastasis of RCC.

FDG-PET/CT scan are not always necessary in order to
diagnose RCC. Rahbar et al. reported that FDG-PET/CT
scan with a cutoff SUVmax of 3.5 was used to determine
tumor malignancies with a sensitivity of 100%, and that this
may be useful for differentiation of benign and malignant
cardiac tumors (10). In the present case, during a short
follow-up, the shrinkage of cardiac tumor was not observed
but an FDG-PET/CT scan showed a significant decrease in
FDG uptake (decline of SUVmax in the cardiac tumor from
5.4 to 2.2), suggesting the suppression of tumor viability.
This means that an FDG-PET/CT scan may be noninvasively
useful to evaluate the therapeutic outcome, as well as in
detecting malignant cardiac tumors. Furthermore, as in our

previous report, even if radiographic examinations show
residual tumor after ICI treatment, the tumor may achieve a
pathological complete response (11). In the era of ICIs,
conventional RECIST criteria for evaluating the change in
tumor size may not be enough alone to judge the therapeutic
response in solid tumors. Further accumulated cases will be
needed to confirm a more suitable assessment strategy for
ICI treatment.

Although as far as we are aware there have been no reports
about an increase in cardiac disorders for patients with mRCC
and cardiac metastases treated with either MTT or ICI, a
systematic review reported that the incidence of immune-
related fatal cardiac disorders, including myocarditis, was
higher in patients treated with a combination of antibodies to
PD1/PD-L1 plus CTLA4 as compared with anti-PD1 alone
[4/1,549 (0.26%); 4/9,136 (0.04%)] (12). Therefore, this case
with an increased BNP level at diagnosis was carefully
initiated on Nivo/Ipi. A sudden increase in troponin-I with
non-specific digestive symptoms during the treatment was
immediately suspicious of immune-related cardiac toxicity.
Fortunately, cardiac examinations including myocardial
biopsy showed no abnormal findings; however, the
administration of low-dose prednisolone was started as a
precaution, and both the troponin-I level and non-specific
digestive symptoms quickly improved. In cases like this, the
need for prednisolone treatment is controversial. Even so, the
possibility of immune-related toxicity should be kept in mind
both during and after ICI treatment.

In conclusion, this successful case suggests that Nivo/Ipi
is able to provide a better outcome even for patients with
cardiac metastasis of RCC, and that FDG-PET/CT scan can
be helpful for therapeutic assessment as well as diagnosis.
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