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INTRODUCTION

Cancer of the penis is rare in the United States but much more com-
mon in Asia, Africa, and Latin America. Squamous cell carcinoma is
the most frequent histologic type. The mode of spread is initially
through lymphatics to local, regional, and distant lymph nodes,
whereas distant metastases occur late in the natural history of the dis-
ease; intracardiac involvement is extremely rare and not well docu-
mented in vivo. We report the case of a 66-year-old man with
metastatic squamous cell carcinoma of the penis who was found
to have left ventricular metastases and a large pericardial effusion
on transthoracic echocardiography (TTE). Identification of
cardiac metastases relies on multimodal noninvasive imaging.
Transthoracic echocardiography with and without ultrasound-
enhancing agents remains the preferred initial imaging modality
when cardiac involvement is suspected. Transesophageal echocardi-
ography (TEE), cardiac computed tomography (CT), and cardiovas-
cular magnetic resonance (CMR) can provide additional information
for tumor staging and tissue characterization. Myocardial infiltration
by malignancy often leads to potentially life-threatening complica-
tions, such as cardiac tamponade, ventricular arrhythmias, and
myocardial rupture.

CASE PRESENTATION

A 66-year-old man with no significant medical history presented to
the emergency department complaining of penile pain and swelling
and was diagnosed with balanoposthitis with phimosis. He was
treated with a course of oral antibiotics, topical steroids, and antifun-
gals. Two weeks later he presented again to our emergency depart-
ment with worsening swelling, difficulty urinating, and a new
ulceration on the left side of the penis. Physical exam was notable
for markedly indurated glans and foreskin as well as a large left
inguinal lymph node. Biopsy of the node revealed a poorly differenti-
ated, keratinizing squamous cell carcinoma. The patient did not return
for follow-up appointment.

From the Department of Medicine, Norwalk Hospital-Yale University School of
Medicine (E.D.), Norwalk, Connecticut; and Department of Medicine, Division of
Cardiology, New York-Presbyterian Hospital-Columbia University Vagelos
College of Physicians and Surgeons (M.L., R.L., S.R.), New York, New York.
Keywords: Cardiac metastases, Penile cancer, Echocardiography, Left ventricle
Conflicts of Interests: None.

Correspondence: Stefano Ravalli, MD, FACC, Division of Cardiology, New York-
Presbyterian Hospital, 161 Fort Washington Avenue, New York, NY 10032
(E-mail: sr61@cumc.columbia.edu).

Copyright 2022 by the American Society of Echocardiography. Published by
Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

2468-6441
https://doi.org/10.1016/j.case.2022.01.009

Two months later he was admitted to our hospital for wors-
ening penile and inguinal pain, swelling, and hematuria. Review
of systems was significant for fatigue, unintentional weight loss,
persistent cough, and severe stabbing right-sided chest pain. Vital
signs on admission were blood pressure 116/55 mm Hg, pulse
100 beats/minute, respiratory rate 20/minute, and SpO, 95%
on room air. On examination, the patient had decreased breath
sounds at the right base, bibasilar crackles, a swollen, extremely
tender penis with an ulcerated sore, and a large, well circum-
scribed left inguinal lymph node. Notable laboratory studies
included a white blood cell count of 13.1 x 10*>/mL and an
elevated serum calcium concentration of 13.2 mg/dL. Chest radi-
ography (CXR) revealed bilateral ground glass opacities and a right
pleural effusion. Contrast-enhanced CT of the chest, which was
obtained to evaluate the abnormal CXR findings, revealed multi-
ple pulmonary cavitary lesions and solid nodules, mediastinal
lymphadenopathy, a large right pleural effusion with numerous
metastatic lesions, and left ventricular hypodense masses with pe-
ripheral enhancement (Figure 1).

Electrocardiogram showed sinus rhythm with premature ventricu-
lar contractions and nonspecific repolarization abnormalities.
Subsequently, the patient had intermittent episodes of atrial flutter
and fibrillation with rapid ventricular response. In view of the cardiac
findings noted on the chest CT, a TTE was obtained, which showed
normal biventricular systolic function, large masses in the left ventric-
ular lateral wall and apex, and a small pericardial effusion (<1 cm
echo-free end-diastolic space; Figures 2 and 3).

Pleural fluid from diagnostic thoracentesis revealed no cytologic or
immunophenotypic evidence of malignancy. Flexible bronchoscopy
and endobronchial ultrasound showed a partially obstructing tumor
in the bronchus intermedius, as well as tumor infiltration of all distal
airways of the right lung. Endobronchial biopsy revealed moderately
to poorly differentiated keratinizing squamous cell carcinoma with
extensive tumor necrosis.

The patient was treated with a course of palliative chemotherapy
consisting of paclitaxel, ifosfamide, and cisplatinum followed by radi-
ation therapy.

A repeat TTE was performed due to an episode of severe hypoten-
sion and was directly compared with the prior study obtained 3 weeks
earlier. The visually estimated left ventricular ejection fraction was
50%, and two large echodense masses measuring 3.2 x 2.7 cm and
2.7 x 2.6 cm were again seen in the left ventricular anterior wall,
lateral wall, and apex and were unchanged in appearance
(Figure 4). A new, large (2.6 cm echo-free end-diastolic space) circum-
ferential pericardial effusion was seen, associated with systolic inver-
sion of the right atrium and exaggerated respirophasic variation of
the mitral inflow, suggestive of early cardiac tamponade (Figures 4
and 5, Videos 1-4). In view of these echocardiographic findings and
the unstable hemodynamic state, a pericardiocentesis was performed,
and 600 mL of serosanguinous fluid was drained. The pericardial fluid
was inadvertently not sent for cytologic exam.
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VIDEO HIGHLIGHTS

Video 1: Parasternal short-axis view of the TTE showing left
ventricular mass in the lateral wall (asterisk). A circumferential
pericardial effusion is also seen.

Video 2: Apical four-chamber view of the TTE revealing
masses in the apex and lateral wall of the left ventricle, with loss
of the distinct endomyocardial delineation due to malignant
tumor infiltration, as well as a large circumferential pericardial
effusion.

Video 3: Apical two-chamber view of the TTE revealing tumor
infiltrating the anterior wall of the left ventricle resulting in a
regional wall motion abnormality. The pericardial effusion is
again demonstrated here.

Video 4: Subcostal view of the TTE revealing a large pericar-
dial effusion with systolic inversion of the right atrium. In the
setting of hemodynamic compromise, this was assumed to
represent an early sign of cardiac tamponade requiring urgent
pericardiocentesis.

View the video content online at www.cvcasejournal.com.
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Frequent episodes of atrial flutter and fibrillation as well as frequent
premature ventricular contractions were controlled with amiodarone
and metoprolol. Hospital course was complicated by numerous infec-
tious and urologic issues, and the patient was eventually discharged to
hospice. A predischarge echocardiogram, obtained to assess for recur-
rent pericardial effusion, revealed stable cardiac masses and a small
amount of echogenic material in the pericardial space but no hemody-
namically significant pericardial fluid.

DISCUSSION

This report presents the case of a 66-year-old man with a recently
diagnosed metastatic squamous cell carcinoma of the penis with intra-
cardiac masses localized to the left ventricle and a large pericardial
effusion causing cardiac tamponade. The differential diagnosis of
intracardiac masses is wide (Table 1). Every cardiac mass should be
evaluated in its clinical context, with particular attention to patient
age, sex, cardiac rhythm, presence of valve disease or prosthetic
valves, and history of cardiomyopathy or malignancy. The differential
can then be narrowed based on the mass location. It is important to
emphasize that mural thrombi account for the majority of ventricular
masses, followed by fibromas and metastatic disease.'

Primary cardiac tumors are rare and are found in only 0.001%-
0.05% of unselected autopsies.” Approximately 90% of primary

Figure 1 Contrast-enhanced CT of the chest, obtained to better assess abnormal findings noted on CXR, showing intracardiac left
ventricular hypodense masses (arrows) and right-sided pleural effusion (asterisk) in the axial (A, B), coronal (C), and sagittal planes (D).
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Figure 2 Baseline two-dimensional TTE apical four-chamber (A), parasternal short-axis (B), subcostal (C), and apical two-chamber
(D) views, all obtained during systole and demonstrating large left ventricular masses (arrows) with loss of the distinct endomyocardial

delineation due to tumor infiltration.

cardiac tumors excised surgically are benign, more frequently myx-
omas, papillary fibroelastomas, fibromas, and lipomas'; 10% are ma-
lignant, with the vast majority being undifferentiated sarcomas.’
Metastatic cardiac tumors are much more frequent, being diag-
nosed at autopsy in 0.7%-3.5% of patients in the general population
and up to 9.1% in patients with known malignancies.* Lung cancer is

Figure 3 Transthoracic echocardiogram apical four-chamber
view, systolic frame, demonstrating large left ventricular masses
(arrows) with loss of the distinct endomyocardial delineation due
to tumor infiltration and a small pericardial effusion adjacent to
the right atrium.

the most common cause of cardiac metastases, followed by
mesothelioma, breast cancer, melanoma, and hematologic malig-
nancies. Tumor spread occurs via four different pathways: hematoge-
nous, lymphatic, transvenous extension, and direct extension. In a
large autopsy series of 622 cases of cardiac metastases,” two-thirds
affected the pericardium, one-third affected the epicardium or
myocardium, and a very small percentage affected the endocardium.

Clinical presentation of cardiac metastases is extremely variable,
depending on tumor location and size, and in many cases cardiac
involvement is clinically silent. Chest pain, dyspnea, edema, and pal-
pitations are the most common symptoms. Serious, life-threatening
complications such as atrial and ventricular arrhythmias, complete
heart block, pulmonary emboli, pericardial effusion with or without
tamponade, and even myocardial rupture can occur.

Identification of cardiac metastases relies on multimodal noninva-
sive imaging. Transthoracic echocardiography with and without ultra-
sound-enhancing agents remains the initial test of choice. In particular,
contrast perfusion echocardiography helps to differentiate malignant
masses with neovascularity, which demonstrate enhancement relative
to the adjacent myocardium, from cardiac thrombi or less malignant
tumors, which do not enhance or enhance to a lesser degree than
the adjacent myocardium, respectively.® Transesophageal echocardi-
ography provides increased spatial resolution and can therefore iden-
tify smaller lesions compared with TTE. Cardiac CT adds useful
information for tumor staging or evaluation of pulmonary symptoms.
Finally, CMR can provide additional tissue characterization such as de-
gree of vascularity and fibrosis. In our case, the appearance of the car-
diac masses on chest CT and loss of the distinct endomyocardial



70 Dudorova et al

CASE: Cardiovascular Imaging Case Reports
April 2022

Figure 4 Follow up (three weeks later) two-dimensional TTE images showing left ventricular masses and pericardial effusion: (A) api-
cal four-chamber view, systolic frame, showing lateral wall and apex infiltrated by tumor (arrows) and pericardial effusion (asterisk), (B)
apical two-chamber view, systolic frame, showing mass infiltrating the anterior wall of the left ventricle (arrow), (C) subcostal view
showing a large pericardial effusion adjacent to the right atrium and right ventricle (asterisk), and (D) parasternal short-axis view
showing tumor mass infiltrating the anterior and anterolateral walls of the left ventricle (arrow) as well as a large pericardial effusion

(asterisk).

delineation due to tumor infiltration on TTE were sufficient to estab-
lish a diagnosis of metastatic disease in the right clinical setting. Penile
cancer is rare in the United States and in other developed nations. The
American Cancer Society estimates that there will be 2,210 new cases
in 2021 and approximately 460 deaths.” In contrast, this cancer is
much more common in Asia, Africa, and Latin America, where it
may represent up to 10% of cancers in male patients. The vast
majority of cancers of the penis are squamous cell carcinomas. The
prognosis of patients with distant metastases is extremely poor, with
a 5-year survival rate of only 9%.”

The risk of distant metastases is low and tends to occur late in the
course of the disease, which makes our case even more unusual.
Metastatic disease at presentation is seen, in fact, in less than 5% of pa-
tients with cancer of the penis.® The mode of spread is initially through
lymphatics to local, regional, and distant lymph nodes, whereas distant
metastases occur late in the natural history of the disease; intracardiac
involvement is extremely rare and not well documented in vivo. An
extensive review of the literature revealed only 10 cases of cardiac me-
tastases, the majority being found only during postmortem examina-
tion. Rippentrop et al.® reported on 4,124 autopsies performed at their
institution on patients with various malignancies; 217 were found to
have cardiac involvement, only three of which were secondary to
penile cancer. In contrast, cardiac involvement was more frequent
in a series from Memorial Sloan Kettering reported by Chaux and col-
leagues,’ being found at autopsy in five out of 10 patients who died
from metastatic squamous cell carcinoma of the penis. The report

by Siqueira' describes a patient with no echocardiographic evidence
of cardiac metastases but with right atrial and ventricular infiltration by
squamous cell carcinoma at autopsy. Finally, Portero et al.!' describe a
patient who died from metastatic penile cancer in which the TTE
showed a mass in the left atrium, subsequently proven at autopsy to
be metastatic disease.

CONCLUSION

We describe a rare case of left ventricular intracardiac metastases from
a squamous cell carcinoma of the penis that was complicated by hy-
percalcemia, atrial and ventricular arrhythmias, and cardiac tampo-
nade. While multimodal imaging is often necessary in the workup
of cardiac masses, in this case TTE proved sufficient to establish a diag-
nosis of metastatic disease.

We suggest that patients with advanced cancer of the penis be
closely monitored for the development of cardiac involvement and
its life-threatening complications.

SUPPLEMENTARY DATA

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.case.2022.01.009.
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Figure 5 Transthoracic echocardiogram pulsed-wave Doppler obtained in the apical four- chamber view across the mitral inflow
demonstrating exaggerated respirophasic variation (A). Two-dimensional TTE image in the subcostal view demonstrates large

pericardial effusion (asterisk) with systolic inversion of the right atrium (arrow) (B).

Table 1 Differential diagnosis of cardiac masses

Common

Uncommon

Primary malignant tumors Angiosarcoma, undifferentiated sarcoma
Primary benign tumors Myxoma, papillary fibroelastoma, rhabdomyoma
Metastatic Lung, breast, melanoma, hematologic

Non-neoplastic Thrombus, vegetation

Leiomyosarcoma, rhabdomyosarcoma
Hemangioma, lipoma

Colon, genitourinary, thyroid

Infiltrative disorder, calcified masses
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