Case Report
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Abstract: Pleomorphic carcinoma of the lung is one of the uncommon histological types of lung cancers,

which shows an aggressive behavior. Intravenous extension (not metastasis or direct invasion) of the tumor

into the heart is a rare complication of lung cancers. We present a case of a 64-year-old man, who was

admitted to hospital due to severe dyspnea. Chest CT scan revealed a 2-cm nodule in the upper lobe of

the right lung. Echocardiography demonstrated a giant mass in the left atrium. Because of a considerable

distance between the lung nodule and heart, the relation of these two lesions was unclear. He died four days

after the admission. At autopsy, the lung nodule was pleomorphic carcinoma composed of spindle and giant

cells, which invaded the pulmonary vein and extended intravenously to the left atrium. The intravenous

component of the tumor measured approximately ten cm in length. At the tip of the extension, an 8 cm x

5 cm x 3 cm mass was formed in the left atrium, which obstructed the mitral valve. This case highlights a

possibility that even a small-sized, peripherally located pleomorphic carcinoma of the lung could extend for

an unexpectedly long distance to the heart, causing cardiac complications.
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Introduction

Secondary cardiac malignancies, especially symptomatic
ones, are uncommon, serious conditions. The routes by
which neoplasms spread to the heart include direct invasion,
hematogenous metastasis, lymphatic metastasis and
transvenous extension. As for transvenous extension, renal
cell carcinoma and hepatocellular carcinoma sometimes
extend into the inferior vena cava and grow into the right
atrium (1,2), but intracardiac extension of lung cancers
via the pulmonary vein is rare, particularly when the lung
tumor is small-sized and distant from the heart.

According to the 2004 World Health Organization
(WHO) classification of the lung tumors (3), sarcomatoid
carcinoma group of the lung are classified into five types:
pleomorphic carcinoma, spindle cell carcinoma, giant
cell carcinoma, carcinosarcoma and pulmonary blastoma.
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These neoplasms are uncommon histological types of
lung carcinomas, comprising 0.3-1.3% of all pulmonary
malignancies (3). Pleomorphic carcinoma is defined as
squamous cell carcinoma, adenocarcinoma or large cell
carcinoma containing spindle cells and/or giant cells, or
carcinoma consisting only of spindle and giant cells. On
the other hand, non-small cell carcinoma consisting only of
spindle cells is called spindle cell carcinoma, and non-small
cell carcinoma composed only of giant cells is named giant
cell carcinoma. The behavior of tumors of this group is
reported to be more aggressive than conventional non-small
cell lung carcinomas (4-6).

Here we report a case of a pulmonary pleomorphic
carcinoma of small size which showed unexpectedly long
intravenous extension to the left atrium, resulting in fatal
obstruction of the mitral valve.
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Figure 1 (A) Chest radiograph showed congestion of the bilateral lungs and opacity in the right upper lung; (B) chest CT scan revealed a

nodule (arrow) of approximately two cm in diameter with opacity in the upper lobe of the right lung; (C) echocardiography showed a large

mass (arrows) in the left atrium, causing obstruction of the mitral valve. Ao, aorta; LA, left atrium; LV, left ventricle; RA, right atrium; RV,

right ventricle.

Case report

A 64-year-old male was admitted to the hospital because of
dyspnea at rest and fever. He reported a history of 10-kg weight
loss for six months, cough for two weeks, and fatigue,
dysphagia and muscle weakness for one week. He smoked
three packs of cigarettes per day for over 40 years. On
admission, the height was 167 cm and the weight 55 kg, the
blood pressure 97/70 mmHg, the pulse 115 beats per minute,
the temperature 37.1 degree C and SpO, 92%. Chest
radiograph showed pulmonary congestion and opacity in the
right upper lung (Figure 14). Chest CT scan revealed opacity
in the right upper lung with a tumor of approximately two
cm in diameter in it (Figure 1B). Electrocardiogram showed
no specific abnormality. Treatment with antibiotics and
oxygen were started but his condition and respiration was
progressively worsened next four days. Echocardiogram
on third hospital day showed a large mass in the left
atrium that caused obstruction of the mitral inflow of left
ventricle (Figure 1C). Surgical removal of the mass was not
selected because of his condition. He died of cardiac inflow
obstruction four days after the admission. An autopsy was
performed.

Grossly, a white, well-circumscribed nodule of 22 mm
in diameter was found in the peripheral region of the upper
lobe of the right lung (Figure 2A). The tumor showed direct
invasion to the pulmonary vein branch (Figure 2B), and the
tumor tissue extended intravenously and continuously from
the lung nodule to the left atrium through the superior right
pulmonary vein (Figure 2C,D). The distance between the
lung nodule and the left atrium was approximately ten cm,
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and therefore the tumor tissue was elongated for this distance
intravenously. In the lumen of the left atrium, the tumor
tissue formed a mass of 8 cm x 5 cm x 3 cm (Figure 2E).
The surface of the mass facing the mitral valve was indented
as a mold of the shape of the mitral cusps (Figure 2F),
suggesting that the mass obstructed the mitral valve. The
morphology of the mitral valve itself was almost normal.
Neither distant metastasis nor nodal involvement was
observed. Systemic embolism of the tumor fragments was
not found.

Histologically, the lung nodule as well as the intravenous
and intraatrial portion of the tumor was composed
of atypical spindle cells and giant cells (Figure 34,B).
Neutrophil infiltration was observed. Component of
conventional non-small cell lung carcinoma (squamous
cell, adeno-, or large cell carcinoma) was not found.
Immunohistochemically, the spindle and giant cells
were positive for cytokeratin AE1/AE3 (Figure 3C) and
cytokeratin 7, and a small number of these cells were
positive for TTF-1 (Figure 3D). These cells were negative
for cytokeratin 20. Mallory-azan stain (which stains fibrous
tissue blue) (Figure 3E) and CD34 immunostain (an
endothelial marker) (Figure 3F) revealed that the tumor
tissue had scant fibrous stroma and abundant small blood
vessels, respectively. These findings indicate that the tumor
was pleomorphic carcinoma of the lung with marked
intravenous extension to the left atrium, resulting in fatal
obstruction of the mitral valve. The non-neoplastic lung
tissue around the nodule of the right upper lobe showed
congestion and edema with marked intra-alveolar fibrin and
organization. Mild emphysema was also found.
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Figure 2 Gross findings of the lung tumor (A-D) and intracardiac tumor (E,F). A white, well-circumscribed nodule of 22 mm in diameter
was found in the upper lobe of the right lung (A). The neighboring section (B) showed direct invasion of the tumor to the pulmonary vein
branch. The intravenous component of the tumor extended from the nodule (B) to the pulmonary hilum (C), and finally into the left atrium
(D). Arrowheads (A-D) indicate intravenous extension of the tumor. B and C in (D) correspond to the sections of (B) and (C), respectively. (E)
A mass of 8 cm x 5 cm x 3 cm (arrowheads) was found in the left atrium, which was continuous with the intravenous component of the lung
tumor in the superior right pulmonary vein. (F) The surface of the intraatrial mass facing the mitral valve (arrow) was indented as a mold of
the shape of the mitral cusps. LA, left atrium; LV, left ventricle; MV, mitral valve; RL, lower lobe of right lung; RU, upper lobe of right lung;

SRPV, junction of superior right pulmonary vein and left atrium.

Discussion continuity of these two tumors via the pulmonary vein, and

immunoreactivity to TTF-1 (a specific marker for primary

In the present case, one of the clinical problems was the lung carcinoma) and cytokeratin clearly indicated that

relation between the intracardiac mass and lung nodule the lung nodule was the primary site and the intracardiac

detected by echocardiography and chest CT, respectively.
Several hypotheses were considered: these tumors might be
independent primaries; the former might be metastasis of
the latter, and vice versa; both of them might be metastasis
of an unknown primary neoplasm. At autopsy, the
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mass was the leading edge of endovascular extension of the
carcinoma.

Pleomorphic carcinoma is a rare histological type of
lung carcinoma. Patients of pleomorphic carcinoma are
reported to be predominantly male smokers with a mean
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Figure 3 Histological findings of the lung tumor. Microscopically,

low-power (A) and high-power (B) views of the lung nodule
revealed that it was composed of atypical spindle and giant
cells with neutrophil infiltration (hematoxylin-eosin stain).
Immunohistochemically, the tumor cells were positive for
cytokeratin AE1/AE3 (C) and TTF-1 (D, arrows). Mallory-azan
stain showed that the tumor tissue had scant fibrous stroma (E),
and immunostain for CD34 demonstrated numerous blood vessels
in the tumor tissue (F). Scale bars for A, 250 pm; for B-D, 50 pum;
for E and F, 100 pum.

age of 66 years (4-7). It tends to arise as a peripheral mass
with a predilection for the upper lobes (5,7). The clinical
course of this tumor is reported to be aggressive, compared
to conventional non-small cell lung carcinomas (4-6).
Histologically, pleomorphic carcinoma can be divided into
two subgroups: (I) a conventional non-small cell carcinoma
admixed with malignant spindle cells and/or giant cells; and
(II) a carcinoma composed only of malignant spindle and
giant cells. The present case corresponds to the subgroup (II),
and the patient’s age, smoking habit and location of the lung
tumor are thought to be typical of pleomorphic carcinoma.
Intravenous extension to the left atrium is a rare
complication of lung carcinomas, and several cases
including small cell carcinoma (8,9) and conventional non-
small cell carcinomas (10-14) were reported previously.
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Among them, intracardiac extension of sarcomatoid
carcinoma group is extremely rare, and only one case of
giant cell carcinoma (10) and one case of pleomorphic
carcinoma composed of adenocarcinoma and spindle-
cell components [subgroup (I), see above] (15) were
described (Table I). Thus, our paper is the second
report of pulmonary pleomorphic carcinoma extending
intravenously to the left atrium.

As shown in Table 1, common symptoms of these
patients include weight loss and cough, which probably
resulted from the lung tumor itself. Dyspnea, palpitations
and arrhythmia might represent signs caused by an
intracardiac tumor. The present case showed these common
symptoms including dyspnea while muscle weakness, the
pathophysiology of which was not clear, was a peculiar
symptom to this case.

In the previously reported cases of sarcomatoid
carcinomas (7able 1) and other histological types (8-14),
the primary tumors in the lungs were advanced, large
masses and therefore invaded near the heart. However,
one of the remarkable findings of the present case is
disproportionately long intravenous extension compared
to the small size of the lung tumor. In fact, the lung tumor
of the present case is much smaller than the previous cases
(Table 1), and the intravenous component of the present
tumor running from the lung nodule to the left atrium is
markedly long (approximately 10 cm in length). This made
clinical diagnosis difficult because the lung tumor was so
distant from the heart that the intracardiac extension of the
lung tumor seemed very unlikely. The histological features
of the present tumor might explain this unexpectedly long
extension in the pulmonary vein. First, the histological
type of the lung cancer is pleomorphic carcinoma, which
is biologically more aggressive than ordinary non-small
cell carcinomas. Secondly, the tumor tissue had abundant
blood vessels and lacked desmoplasia, which might
facilitate smooth elongation in the venous lumen without
necrotic collapse of the tumor tissue or hard adhesion to
the surrounding structure. Hypervascularity and scant
fibroplasia are shared features of other cancers with
high propensity for intravenous extension, for example,
hepatocellular carcinoma and renal cell carcinoma.

In summary, the present case teaches us that when a
patient with a lung carcinoma even of a small size and
located distantly from the heart presents with dyspnea, we
should consider the possibility of intracardiac extension of
the pulmonary neoplasm.
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Table 1 Reported cases of sarcomatoid carcinoma group of the lung with intravenous extension to the left atrium

) Primary site
Case No. Reference Age/sex Smoking : : : : Symptoms Treatment Follow-up
Location Size Histological type
1 (10) 67/M + LL 9.5 cm Giant cell carcinoma Dyspnea, palpitations, Surgery = DOD,
weight loss, hemoptysis 2 days
2 (15) 53/M + RL  “large” Pleomorphic carcinoma Arrhythmia, weight loss, Surgery ~ ND
(adenocarcinoma + fever, cough
spindle cells)
The present 64/M + RU 2.2 cm Pleomorphic carcinoma Dyspnea, weight loss, - DOD,
case (spindle cells + giant fever, cough, dysphagia, 4 days
cells) muscle weakness

LL, left lower lobe; RL, right lower lobe; RU, right upper lobe; DOD, die of disease; ND, not described.
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