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Abstract

cially to the ventricle.

invasion of heart due to thymic carcinoid.

Background: Thymic carcinoid is one of an extremely rare type of malignant neuroendocrine tumor with a poor
prognosis. Invasion of thymic carcinoid to other organs could lead to devastating consequences. It has been reported
that thymic carcinoid mainly invaded to the pleura, lungs, liver, pancreas and bone, while rarely to the cardiac, espe-

Case presentation: A 53-year-old man presented with gastrointestinal symptoms and persistent pericardial effusion.
Multiple imaging tools, including chest computed tomography (CT), magnetic resonance imaging (MRI), 18F-Fluoro-
deoxyglucose positron emission tomography/CT (18F-FDG PET/CT) showed a malignant neoplasm arising from the
thymus invading into the biventricular myocardium, pericardium, and left superior pulmonary veins. The tumor was
finally diagnosed as a thymic carcinoid through pathological examination.

Conclusion: This is a rare case of thymic carcinoid invading the ventricular myocardium, which presented as suba-
cute heart failure. The observations in this case would be useful for differential diagnosis of primary heart disease and
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Background

Thymic carcinoid is derived from the neuroendocrine
system and was first described by Rosai et al. [1]. It is
extremely rare with an incidence of 0.18 among 1,000,000
persons every year [2]. In addition to its rare occurrence,
thymic carcinoid is often aggressive due to distant metas-
tasis, invasive behavior and high rates of postoperative
recurrence. Patients with thymic carcinoid are usually
asymptomatic, which increases the difficulty of clini-
cal diagnosis at an early stage.r A few of patients refer to
hospital with endocrine disorders, including Cushing’s
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syndrome, multiple endocrine neoplasia types 1, and
polyarthrosis due to the tumor secretes endocrine hor-
mones, such as 5-hydroxytryptamine and prostaglandins
[3, 4].

Invasion of thymic carcinoid to other organs is asso-
ciated with potentially devastating consequences [5].
Metastasis to the pleura, lungs, liver, pancreas and bone
has been reported in 20% of neoplasms [6], but cardiac
invasion, mainly to the right atrium and pericardium
has been rarely reported [7, 8]. Ventricular invasion of
thymic carcinoid was extremely rare [9]. In this report,
we describe a patient of thymic carcinoid with ventricu-
lar invasion, which offer a valuable insight for the diagno-
sis of thymic carcinoid.
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Case presentation

A 53-year-old man presenting with persistent pericar-
dial effusion, a 3-month history of cough, and weight
loss of 7.5 kg within 2 years was referred to our hospital.
Ten months ago, he had visited a local hospital for peri-
umbilical pain, nausea, and diarrhea, where abdominal
computed tomography (CT) scan showed the existence
of pericardial effusion. Because of no symptoms of dysp-
nea or chest pain, the patients did not receive any treat-
ment for pericardial effusion. He coughed in his supine
position for 3 months, and then came to our hospital. In
addition to severe pericardial effusion, symmetric sep-
tal hypertrophy (thickness 18—-28 mm), thickened and
nonhomogeneous left ventricular walls with irregular
echo-density of the myocardium were also detected by
echocardiography in our hospital (Fig. 1a, b). There was
no sign of systolic anterior motion. Heart failure with
preserved ejection fraction was considered for the fol-
lowing reasons: Firstly, the symptom of heart failure was
supine dyspnea presenting as cough; Secondly, serum
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level of N-terminal pro-brain natriuretic peptide elevated
to 19,005 pg/ml at the admission to our hospital; Thirdly,
although the left ventricular ejection fraction was 62%,
the left ventricular hypertrophy and diastolic dysfunc-
tion, presenting as decreased mitral annular velocity
(6 cm/s) in the interventricular septum and free wall,
were found. Thus, furosemide and spironolactone were
prescribed to him.

Chest CT showed an irregularly shaped and inter-
nal necrotic mass (6.0x6.9 cm), and multiple
enlarged lymph nodes in the anterior mediastinal region.
The mass had invaded the pericardium, left ventricular
walls, and homolateral superior pulmonary veins (Fig. 1c,
d). Magnetic resonance imaging (MRI) revealed hypoin-
tense signals on T1-weighted sequences, non-homoge-
neous hyperintense signals on T2-weighted sequences,
and late gadolinium enhancement around the mass that
was indicative of metastatic disease (Fig. 2a, b). Moreo-
ver, 18F-Fluorodeoxyglucose positron emission tomog-
raphy/CT (18F-FDG PET/CT) of the total body revealed

walls

Fig. 1 Echocardiography and chest CT scans. a, b Echocardiography showed severe pericardium effusion, thickened visceral pericardium,
asymmetric septal hypertrophy, and thickened and nonhomogeneous ventricular walls with irregular echo-density of the myocardium. ¢, d CT
scans showed an irregularly shaped mass (6.0 cm x 6.9 cm) in the anterior mediastinal region that had invaded the pericardium and left ventricular
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CgA (e), Syn (), CD56 (g), and Ki-67 (5%) (h)

Fig. 2 Cardiac MR, total body 18F-FDG PET/CT scans and histopathologic of the tu
T1-weighted sequences, non-homogeneous hyperintense signals on T2-weighted sequences, and late gadolinium enhancement around the mass.
¢, d 18F-FDG PET/CT of the total body showed increased FDG uptake in the anterior mediastinal mass, multiple lymph nodes, ventricular walls, and
left superior pulmonary veins. e~h Immunohistochemistry analysis showed that the tumor sample was positive for the neuroendocrine markers

mor. a, b Cardiac MRI revealed hypointense signals on

increased FDG uptake in the anterior mediastinal mass,
multiple lymph nodes, left ventricular walls, and left
superior pulmonary veins (Fig. 2¢, d). Above findings
strongly suggested an aggressive and malignant neoplasm
arising from the thymus invading into the ventricular,
pericardium, left superior pulmonary veins, and multiple
lymph nodes.

Due to the superficial location of the thymic mass to
the chest wall, CT-guided puncture was performed and
specimen was taken for pathological biopsy. Hematoxylin
eosin (HE) staining revealed the presence of a number of
atypical, pleomorphic cells. Immunohistochemical stain-
ing showed the presence of the neuroendocrine markers
synaptophysin (Syn), chromogranin A (CgA), the neu-
ronal cell adhesion molecule CD56, and a proliferative
index Ki-67 (5%) (Fig. 2e—h). Thus, the neuroendocrine
origin of the thymic carcinoid was confirmed. The patient
finally decided to give up further treatment due to per-
sonal choice.

Discussion and conclusion

Thymic carcinoid is a rare type of neuroendocrine tumor,
which accounts for 2—4% of all mediastinal tumors and
only 0.4% of carcinoid tumors [10, 11]. Typically pre-
senting at 4-5th decade, thymic carcinoid has a male
dominance of about 3:1, with approximately a third of
patients being asymptomatic [12]. A few of patients who
become sick usually have chest pain, superior vena cava

symptoms owing to their specific position in anterior
mediastinal [3, 4, 13]. Due to their origin from neuroen-
docrine cells, about 50% of the tumors are functionally
active through secretion of endocrine hormones, thus the
patients often referred to hospital with endocrine disor-
ders, including Cushing’s syndrome, multiple endocrine
neoplasia types 1, and polyarthrosis [3, 14, 15]. More
than 20% of the thymic carcinoid had signs of metastasis,
mainly to pleura, lungs, liver, pancreas and bone [6]. Only
a few cases with invasion to right atrium and pericardium
were reported [7, 8], while there was extremely rare case
with ventricular invasion [9]. In this report, we described
a rare case of heart failure due to ventricular invasion of
thymic carcinoid.

Roberto et al. [9] reported the neoplastic invasion of
ventricular myocardium by a relapsing thymic carcinoid,
showing several nodular capsulate lesions, thickened
and nonhomogeneous ventricular walls and pericardium
effusion, which were very similar to our case. But dif-
ferent from our case, the relapsed thymic carcinoid also
invaded to other organs, such as lung, kidney and pan-
creas. There was no invasion of other organs except for
the heart of this case in our hospital. Thus, it was difficult
to distinguish metastasis from direct invasion. Because
the thymus is adjacent to the heart, direct invasion is
more likely than metastasis in this case. Anyhow, heart
failure due to ventricular invasion of thymic carcinoid
was extremely rare.
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Diagnosis of thymic carcinoid on imaging examinations
usually lack specificity. According to National Compre-
hensive Cancer Network guidelines, CT scanning is the
initial choice for imaging modality [16]. Besides, PET/CT
and MRI are also optional ways to determine the loca-
tion of the tumor. CT and MRI typically demonstrate a
mass of 2-20 c¢m in anterior mediastinal, with or without
surrounding structures invasion [11]. The radiographs
in this case showed an almost 7 cm mass in the anterior
mediastinal region, which was consistent with the previ-
ous literature. The final diagnosis depends on pathology
with immunohistochemically positive neuroendocrine
markers include CgA, Syn and CD56 [17]. In our patient,
histological tests and immunohistochemical staining
showed all the above-mentioned neuroendocrine mark-
ers were positive, which confirmed the diagnosis of the
tumor the originate of neuroendocrine system.

Radical surgery is the fundamental mode for the treat-
ment of patients with thymic carcinoid. It has been
reported that the prognosis was better in patients with
surgery than those with conservative treatment, with a
5-year survival rate of 58% versus 26% [18]. According
to National Comprehensive Cancer Network guidelines,
chemotherapy with or without radiation therapy are rec-
ommended for unresectable or metastatic thymic carci-
noid [16]. Considering the high risk of surgery and some
personal reasons, the patient in this case decided not to
perform any treatment such as operation, radiotherapy,
or chemotherapy, but only follow-up.

In conclusion, our case highlights the rare occurrence
of a thymic carcinoid invading the ventricular myocar-
dium, which presented as subacute heart failure. The
observations in this case would be useful for differential
diagnosis of primary heart disease and invasion of ven-
tricular due to thymic carcinoid.
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