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Pulmonary neuroendocrine tumors (NETs) are
a heterogeneous group of neoplasms. They can be
divided into 4 categories: typical carcinoid, atyp-
ical carcinoid, and 2 high-grade subtypes—large
cell neuroendocrine cancer and small-cell lung car-
cinoma.' Pulmonary carcinoids (PCs) are rare, al-
though their incidence has been observed to in-
crease in recent decades. We describe a case of
awoman with symptomatic isolated cardiac me-
tastases of PC diagnosed 13 years after surgical
resection of the primary tumor.

The patient was diagnosed with a tumor in
the middle lobe of the right lung at the age
of 44 years. In December 2004, she underwent
lobectomy with lymphadenectomy. Histopath-
ologic examination revealed pulmonary carci-
noid (stage IA, TINOMO according to the TNM

FIGURE 1
angiography of the pulmonary vessels showing pericardial effusion with a thickness of up to 16 mm around the right
atrium (coronal plane) (arrow); B — CT angiography of the pulmonary vessels: a pathological mass in the medial and
apical segments of the interventricular septum (axial plane; arrow)
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classification). She was then followed with an-
nual chest radiography.

In May 2017, the patient presented to the emer-
gency department with syncope. She complained
of progressive dyspnea and fatigue over the past
few days. Moreover, hypotension was present on
admission (mean arterial pressure, 50 mm Hg).
Computed tomography angiography (performed
to exclude pulmonary embolism) revealed pericar-
dial and pleural effusion with a pathological mass
in the interventricular septum (FIGURE 1A and 1B).
To confirm the diagnosis of cardiac tamponade,
echocardiography was performed. It showed peri-
cardial effusion (up to 20 mm), diastolic collapse
of the right atrium, and a dilated inferior vena
cava. The patient underwent pericardiocentesis
to relieve symptoms. Cardiac magnetic resonance

Imaging studies of pulmonary carcinoid metastases to the heart: A — computed tomography (CT)



FIGURE 1

Imaging studies of pulmonary carcinoid metastases to the heart: C — cardiac magnetic resonance

imaging (MRI): a pathological mass in the medial and apical segments of the interventricular septum with

a maximum diameter of 31 mm (T2-weighted TSE TRUFI sequence, short axis; arrow); D — cardiac MRI:

a pathological intrapericardial mass located in the basal segments of the anterolateral wall of the heart with

a maximum diameter of 37 mm (T2-weighted TSE TRUFI sequence, short axis; arrow); E, F — %8Ga-DOTATATE
positron emission tomography — computed tomography: a mildly increased tracer uptake corresponding to the
lesions found on cardiac MRI (arrows; axial plane); G, H — follow-up cardiac MRI (T2-weighted TSE TRUFI sequence,
short axis) after 4 months of therapy showing a significant reduction in the size of the pathological mass in the left
ventricle (maximum diameter reduced to 22 mm; arrows) with no changes in the size of the second lesion.

imaging (MRI) after recovery revealed 2 lesions:
one in the interventricular septum (FIGURE 1¢) and
the other in the basal anterolateral segments of
the heart (FiGure 10). ¥F-fluorodeoxyglucose pos-
itron emission tomography - computed tomog-
raphy showed hypermetabolic areas correspond-
ing to MRI findings, without other sites sugges-
tive of malignancy. Pericardiotomy with biopsy
confirmed typical cardiac metastases of PC (Ki67
index, 5%-10%).

CLINICAL IMAGE Cardiac metastases of pulmonary carcinoid

The patient was scheduled for somatosta-
tin analogue therapy after the overexpression
of somatostatin receptors in cardiac metastases
had been confirmed on ®Ga-DOTATATE posi-
tron emission tomography - computed tomog-
raphy (FIGURE 1E and 1F). The treatment was start-
ed in September 2017. Since then, the patient has
been asymptomatic. Imaging follow-up 4 months
later demonstrated good response to treatment
(FIGURE 16 and 1H).
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Pulmonary carcinoid may be asymptomatic for
along time. Symptoms may develop following lo-
cal spread or metastases. An early manifestation
is usually attributed to the secretion of humoral
factors. Cardiac symptoms typically result from
carcinoid heart disease.? The most common sites
of PC metastasis are the liver, bone, adrenal gland,
and brain. To date, about 40 cases of NET metas-
tases to the heart have been described, most of
them in small-bowel NETs.? However, the inci-
dence of these metastases may be underestimat-
ed, as functional imaging studies revealed the rate
between 2.4% and 13%.** Clinical presentation
of these patients varies, from an asymptomatic
course, through mild chronic symptoms (eg, ar-
rhythmias, exertional dyspnea), to severe life-
-threatening complications (acute heart failure,
complete heart block, cardiac arrest, or cardiogen-
ic shock). Metastatic lesions are usually located in
the ventricles or interventricular septum.® Car-
diac metastases usually develop in patients with
multiple metastatic disease.

Our report emphasizes the need for careful
surveillance of patients with NETs, even many
years after primary resection. Diverse imaging
modalities, both morphological and functional,
may be needed.

CORRECTIONS

This article was corrected on July 20, 2020. The list of corrections is avail-
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