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Abstract

A metastatic cardiac tumor from colon cancer is an exceedingly rare clinical feature associ-
ated with a poor prognosis without therapeutic intervention; however, such cases may be
frequently encountered in clinical practice, especially among the elderly. We report a case of
synchronous double cancer of the prostate and ascending colon with metastases to multiple
organs, including a large cardiac tumor. A 71-year-old Japanese man had prostate cancer with
neck and para-aortic metastasis. He visited our hospital with complaints of fatigue and a pos-
itive fecal occult blood test result. Colonoscopy findings revealed the presence of a tumor in
the ascending colon, and contrast-enhanced CT revealed a tumor in the heart, which was pos-
sibly due to metastasis from the ascending colon. The patient received palliative care and
declined anticancer treatment. He died due to respiratory failure 3 months after the first di-
agnosis but did not show critical arrhythmia until death. Autopsy revealed the presence of a
large mass in the right ventricle with tumor embolism of the right coronary artery. The car-
diac mass was pathologically consistent with metastasis from the colon. In case of colorectal
cancer with cardiac metastasis involving poor prognosis or performance status, best support-
ive care without any therapeutic intervention could be the optimal treatment for the quality
of the remaining time.
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Introduction

Colorectal cancer (CRC) is the most common cancer and the second most common cause
of cancer-related death in Japan. Even after surgical resection, approximately 20% of patients
with CRC develop distant metastasis, often resulting in a rapidly fatal course. While the liver
and lungs are the most common sites of metastases in CRC, metastatic cardiac tumors are
extremely rare [1, 2]. CRC and prostate cancer are the third and second most common
malignant tumors, respectively, worldwide [3]. Although metastatic cardiac tumors from
colon cancer are a rare clinical feature, such cases may be encountered in daily clinical situa-
tions among the elderly. Herein, we report our experience and autopsy findings in a case of
ascending colon cancer with an exceptionally large metastatic cardiac tumor that led to respi-
ratory arrest and death.

Case Presentation

A 71-year-old Japanese man diagnosed with prostate cancer with neck and para-aortic
metastasis was referred to our department because of fatigue and a positive fecal occult
blood test result. The patient had a 2-year history of chemotherapy using bicalutamide,
degarelix, leuprorelin, and docetaxel for prostate cancer. Physical examination revealed a
mildly tender right abdominal mass. Laboratory findings showed a white blood cell count
of 17,300 cells/puL and C-reactive protein level of 4.2 mg/dL. Colonoscopy revealed the
presence of a circumferential type 2 tumor measuring 50 x 30 mm in the ascending colon
causing 50% stricture (Fig. 1a). Pathological findings of the biopsy specimens demon-
strated moderate-to-poorly differentiated adenocarcinoma (Fig. 1b). Contrast-enhanced
CT showed a 100 x 70 mm metastatic tumor at the apex of the heart (Fig. 2a) and multiple
metastases to the liver, spleen (Fig. 2b), and lungs (Fig. 2c). Echocardiography results indi-
cated attachment of the metastatic mass to the right ventricular wall of the heart (Fig. 2d,
e). While serum carcinoembryonic antigen levels were found to be elevated at 15.3 ng/mL
(normal range, 0-5 ng/mL), prostate-specific antigen levels were within the normal range.
Thus, he was diagnosed with ascending colon cancer with metastases to the heart, liver, and
spleen. The patient declined anticancer treatment and opted for best supportive care after
a discussion with the clinician and his family. Signs of critical arrhythmia were not detected
during the clinical course of the disease. The patient ultimately died due to heart failure 3
months after diagnosis. Autopsy was performed after reaching an agreement with the
family. Gross examination showed that the metastatic tumor occupied almost the entire
right ventricular cavity (Fig. 3a, b). Pericardial effusion (200 mL) was noted, but tumor
invasion on the exterior of the heart was not observed. Histological examination of the
cardiac tumor confirmed the diagnosis of metastasis from ascending colon cancer (Fig. 3c).
Tumor embolism was observed in the right coronary artery. The cause of death was deter-
mined to be respiratory failure due to loss of cardiac output.

Discussion

The incidence of cardiac metastasis is low but nonignorable in the clinical course of
malignancies. In fact, a previous literature review reported that the incidence of cardiac
metastasis was 1.23% in all autopsy cases [4]. Furthermore, cardiac metastasis accounts for
1% of metastases from colorectal and prostate cancer [5]. One limitation encountered in this
case was that the patient declined cancer therapy, and our patient died from heart failure
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Fig. 1. Endoscopic findings. a Colonoscopy revealed a 50-mm type 2 tumor in the ascending colon. b Hema-
toxylin and eosin staining of the biopsy specimen revealed moderate-to-poorly differentiated adenocarcinoma.
Black bar indicates 200 pm.

Fig. 2. Findings of contrast-enhanced CT and echocardiography. Systemic contrast-enhanced CT revealed
multiple organ metastases: a large mass with a diameter of 100 x 70 mm at the apex of the heart (a), liver
and spleen metastases (b), and lung metastasis (c). Parasternal long- (d) and short-axis (e) views showing a
large tumor mass in the right ventricular wall of the heart.
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Fig. 3. Autopsy findings. a A metastatic cardiac
tumor was excised from the right ventricular
wall of the heart. b Pathologically, the cardiac
tumor was determined to be an adenocarcino-
ma, consistent with the diagnosis of metastasis
from ascending colon cancer. H-E-stained sec-
tion. Black bar indicates 100 pm. ¢ Tumor
thrombosis was observed in the right coronary
artery. H-E-stained section. Black bar indicates
500 pm.

without critical arrhythmia event. Best supportive care without therapeutic intervention
could therefore be the optimal approach if the case was “fatalist,” similar to our case.
Cardiac tumor symptoms include arrhythmia, thrombosis, and heart failure depending on
the tumor location and size [6]. Cardiac metastasis is driven through various pathways such as
direct invasion, hematogenous and lymphogenous dissemination, and extension into either the
inferior vena cava or the pulmonary veins [5]. In our case, autopsy findings showed that the
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mass occupied the myocardia of the right ventricle; tumor cells were also observed in the right
coronary artery implying that this metastasis occurred through hematogenous dissemination.

In our case, a previous diagnosis of colorectal and prostate cancer with multiple meta-
staticsites concealed the presence of the heart tumor. Previous studies suggested that surgical
resection of cardiac tumors was safe and effective for palliation [7]. In cases in which the heart
is the only site of metastasis, surgery could be a curative intervention. However, patients with
an estimated poor prognosis or disseminated lesions may be more suitable for radiation and/
or chemotherapy if found sensitive [8]. In contrast, there are extremely few case reports in
which the use of chemotherapy for the treatment of CRC with cardiac metastasis is reported
[9, 10]. Tsujii et al. [10] reported the efficacy of modified FOLFOX (5-fluorouracil, leucovorin,
and oxaliplatin) and panitumumab for the treatment of transverse colon cancer with wild-
type KRAS and cardiac metastasis, although this efficacy of FOLFOX was not shown in the
other report [9]. In our case, the patient was asymptomatic until the end stage when low-
output heart failure occurred. Hence, in case of CRC with cardiac metastasis associated with
poor prognosis or performance status or in case patients decline cancer therapy as seen in
our patient, best supportive care without therapeutic intervention could be the optimal
approach for maintaining quality of life in the remaining time.

We report a case of an exceptionally large cardiac tumor derived from CRC without any
lethal cardiac event. Therapeutic intervention for such a case should be decided upon consid-
ering the balance between benefit and risk.
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