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Primary sarcoma of the pulmonary artery is an
extremely rare disorder, usually not considered in
the clinical differential diagnosis of cardiopulmo-
nary disease. The manifestations of this malignant
disease can mimic the more common conditions
that include pulmonary embolism, primary pul-
monary hypertension, metastatic pulmonary neo-
plasms, cardiomyopathy, constrictive pericarditis,
and infective endocarditis. The sarcoma can be
treated with early operative resection if the correct
diagnosis is suspected clinically and confirmed an-
giographically.

Case report

A 66-year-old white man with congestive heart failure
was transferred to the Cleveland Clinic for evaluation of
a pulmonary nodule. His main complaint was extreme
weakness. Except for obesity, he was in good health until
6 months before admission when gradual dyspnea, gen-
eralized weakness, leg swelling, orthopnea, and anorexia
developed; he had lost 18 kg (40 pounds).

At his local hospital, a posteroanterior chest roentgen-
ogram showed a coin lesion in the right lower lobe (Fig.
I). A second lesion, possibly a granuloma, was seen on a
lateral view (Fig. 2). Studies for metastatic lung disease,
including upper gastrointestinal examination, barium
enema, intravenous urogram, liver-spleen scan, bone
scan, and computed tomography (CT) of the abdomen
were normal. A lung scan, however, showed no perfusion
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to the left lung and a defect in the right lung
in what appeared to be the anterior segment
of the right upper lobe.

On physical examination, his vital signs
were normal. He appeared ashen, fatigued,
and subdued. Two spider angiomas were
visible on his face. Mild jugular venous dis-
tension was present when he was in the
sitting position. The first and second heart
sounds were normal. A grade II/VI holosys-
tolic murmur, which increased with inspi-
ration and handgrip, was heard at the lower
left sternal border. Both atrial and ventric-
ular gallops were present. Pulmonary aus-
cultation was normal.

Laboratory data revealed normal electro-
lytes, blood urea nitrogen (BUN), and cre-
atinine. The automated multiple analysis
system (SMA-12) showed a mild decrease in
both the albumin and calcium values, with
an increased uric acid level of 8.8 mg/dl;
alkaline phosphatase, 155 units; and serum
glutamic oxaloacetic transaminase (SGOT),
45 units; a normocytic, normochromic ane-
mia with a hemoglobin of 12.3 g/dl, and
white blood cell count of 16,900/mm?’. The
platelet count was normal. Arterial blood
gases revealed a pO; of 51; pCO,, 27; and
pH, 7.50. The urinalysis showed trace pro-
tein, many bacteria, many white blood cells,
and no tumor cells. Enterococci grew on the
urine culture. Pertinent studies including an
RPR, latex, and antinuclear factor were neg-
ative.

The electrocardiogram indicated incom-
plete right bundle branch block. A poster-

Fig. 1. Roentgenogram showing coin lesion lo-
cated near right hemidiaphragm (arrow).
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Fig. 2. Coin lesion seen on lateral film with second
suspicious lesion in anterior clear space (arrows).

oanterior roentgenogram revealed general-
ized cardiomegaly with clear lung fields ex-
cept for the nodule in the right base. Echo-
cardiographic analysis showed decreased
compliance of the left ventricle, a dilated
right ventricle, and a small pericardial effu-
sion. The mitral, aortic, and tricuspid valves
appeared normal, but the pulmonic valve
was not visualized, which is not unusual in
an adult.

During his hospitalization, Staphylococcus
epidermidis was seen on two blood cultures,
but was a possible contaminant. A purified
protein derivative of tuberculin (PPD) was
positive. Bronchoscopy was nondiagnostic as
was an aspiration biopsy of the coin lesion.
A repeat lung scan performed approximately
2 weeks after the initial outside scan was
unchanged. Bone marrow examination was
negative.

After the evaluation, the primary working
diagnosis was a cardiomyopathy. The pa-
tient was also treated for probable pulmo-
nary emboli and possible bacterial endocar-
ditis with oxygen, digoxin, warfarin sodium
(Coumadin), and vancomycin hydrochloride
(Vancocin). There was some improvement
after one month of hospitalization.

Four weeks later, he was readmitted with
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nausea, weakness, dyspnea, and a further
weight loss of 11.25 kg (25 pounds). Repeat
roentgenograms now showed several pul-
monary nodules (Figs. 3 and 4) and a repeat
echocardiogram was unchanged. A third
lung scan resembled the previous two scans.
In addition, the ventilation scan showed
good ventilation on the left indicating a
ventilation-perfusion mismatch. The patient
had a progressively downhill course and
died.

At autopsy, an undifferentiated sarcoma
was found obstructing 90% of the pulmonary
artery trunk and the left main pulmonary
artery. The right pulmonary artery was 80%
occluded with segmental obstruction of the
medium-sized arteries. The sarcoma had me-
tastasized to the pulmonary parenchyma as
well as to the diaphragm. Focal infarcts
involved all lobes of the lung. The cardio-
megaly included right ventricular hypertro-
phy, dilatation of the right atrium, and a
serous pericardial effusion of 100 cc.

Discussion

Although approximately 20% of pa-
tients who die of malignancy may have
cardiac involvement, it is usually de-
tected clinically in less than 10%." Most
commonly, neoplastic heart disease is
due to metastases from other sites such
as carcinoma of the breast or bronchus.
Less common neoplasms include pri-
mary types such as the benign atrial
myxomas, the most frequently found
primary heart tumor, and typically in-
volves the left side of the heart. Malig-
nant primary neoplasms, such as sarco-
mas, occur most often in the right side
of the heart, especially the right atrium.?
Sarcoma of the pulmonary artery, an
extremely rare condition, should be con-
sidered as another neoplastic entity with
its own characteristic presentation. This
sarcoma of the pulmonary trunk can
extend retrogradely to involve the pul-
monic cusps and anterogradely in the
pulmonary arterial system. Metastases,
however, outside the lung are infrequent
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Fig. 3

Fig. 4

Figs. 3 and 4 Posteroanterior and lateral films
showing multiple nodules.

and hemopericardium is not expected.
According to Ali and Lee® the first
reported case of sarcoma involving the
pulmonary artery as a distinct entity
was recognized by Mendelstamm in
1923. In 1977, Shmookler et al reported
two cases and reviewed 35 previously
reported cases. The most common
symptoms included dyspnea, chest pain,
cough without hemoptysis, and hemop-
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tysis alone. Syncope also occurred in a
few patients. The major physical find-
ings were a systolic murmur, cyanosis,
subcutaneous edema, weight loss, jugu-
lar venous distension, and a basal dia-
stolic murmur. Frequent roentgeno-
graphic findings included discrete pul-
monary infiltrates, mediastinal or hilar
masses or both, cardiomegaly, decreased
peripheral pulmonary vascular mark-
ings, and enlarged pulmonary arteries.
On the electrocardiogram, right ventric-
ular hypertrophy can be present. If an-
giography is performed, filling defects
in the pulmonary artery are seen, and
elevated right ventricular pressures may
be found. Pulmonary hypertension can
occur secondary to tumor emboli.

Sarcoma of the pulmonary artery
most commonly manifests itself clini-
cally by producing signs and symptoms
caused by decreased pulmonary perfu-
sion and right ventricular systolic hy-
pertension with subsequent hypertro-
phy, dilatation, and failure. The systolic
ejection murmurs described in these pa-
tients may be produced by supravalvu-
lar or valvular pulmonary outflow tract
obstruction. Diastolic murmurs can re-
sult from partial summation of the atrial
and ventricular gallops with a rapid
rate. Tricuspid regurgitation, which can
occur with increased right ventricular
systolic pressure, was heard in our pa-
tient. The inspiratory increase in the
intensity of the murmur of tricuspid
regurgitation is called Carvallo’s sign,
but it may be absent if advanced right
ventricular failure is present.

Since pulmonary thromboembolism
can be easily mistaken for tumors of the
pulmonary arteries, serial lung scans can
be helpful in differentiating between the
two.® Typically, the scintigraphic per-
fusion defects associated with throm-
boembolic phenomena show a changing
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pattern over a short period of time,°
whereas those associated with pulmo-
nary artery sarcoma remain rather
fixed. If the defects remain fixed, then
angiography should be performed to
substantiate that diagnosis. Although
the most common cause for ventilation-
perfusion mismatch is thromboembol-
ism, at least 15 other conditions can also
give the same mismatch.” Therefore,
when the perfusion lung scan remains
fixed over a period of time, even though
there may be a ventilation-perfusion
mismatch, it should be suspected that
the findings are not related to pulmo-
nary emboli. Angiography can confirm
the diagnosis of a tumor and appropri-
ate therapy can be undertaken. DiGilio
et al® have reported that a resection can
be performed successfully.
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