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Abstract

Pulmonary artery sarcomas are rare neoplasms of the pulmonary artery that are often confused with chronic
thromboembolic disease, as both diseases have similar presentations. In patients with presumed chronic throm-
boembolic pulmonary hypertension, certain clinical and imaging characteristics may suggest the dternative
diagnosis of pulmonary artery sarcoma. In this article we present a case of a man initially diagnosed with
chronic thromboembolic pulmonary hypertension, but who was later found to have pulmonary artery sarcoma.
We review the distinguishing characteristics of the two diseases and discuss possible trestment strategies.
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Case Report

A 66-YEAR-OLD MAN Wwith a history of mild
chronic obstructive pulmonary disease and heavy
tobacco use was initially admitted to an outside
hospital with a 3-month history of dyspnea and
cough. He was placed on heparin for a presump-
tive diagnosis of pulmonary embolism based on a
computed tomographic (CT) scan of the chest,
which showed a “filling defect” in the main pul-
monary artery extending into and completely oc-
cluding the left pulmonary artery. A ventilation-
perfusion scan showed normal ventilation with
complete lack of perfusion to the left lung and en-
tirely normal perfusion of the right lung. The
work-up for hypercoagulable state was negative.
The patient subsequently received warfarin anti-
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coagulation and Greenfield filter placement, and
was discharged home.

One month later he developed small amounts
of hemoptysis. A repeat CT scan revealed an in-
crease in the size of the “filling defect” in the pul-
monary artery. Transthoracic echocardiography
showed elevated right ventricular systolic pressure
(RVSP) of 65 mm Hg and mild right ventricular
dysfunction. The patient was referred to the Mount
Sinai Pulmonary Hypertension Program for further
management, still complaining of chronic dry
cough and intermittent hemoptysis, and having lost
25 pounds over a 3-month period. On physical ex-
amination the patient’s blood pressure was 135/75
mm Hg, with a heart rate of 85 beats/min, and oxy-
gen saturation of 97% in room air. Fine rales were
audible at the left lung base, while the cardiovas-
cular examination was normal. The chest radi-
ographic examination was significant for promi-
nence of the main pulmonary artery and an ill-de-
fined nodular density in the left mid-lung field.
Ventilation-perfusion scanning again demonstrated
complete lack of perfusion to the left lung with
normal ventilation (Fig. 1). A repeat chest CT an-
giogram showed further interval increase in the
pulmonary artery “filling defect,” with total occlu-
sion and invasion of the wall of the left pulmonary
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Fig. 1: Upper image: ventilation scan. Lower image: perfusion
scan. Anterior views, showing lack of perfusion and normal
ventilation on the left.

artery and extension into the right upper lobe ante-
rior segment associated with aleft upper lobe cav-
itary mass with surrounding infiltrate (Fig. 2).
Echocardiography showed mild right ventricular
dilatation with probable normal function, but
RV SP could not be estimated due to insufficient
tricuspid regurgitation. The patient was restarted
on heparin and received antibiotics for possible
community-acquired pneumonia. Three induced-
sputum specimens failed to disclose acid-fast
bacilli.

Given the progression of the pulmonary arte-
rial “filling defect” despite long-term anticoagu-
lation, the pulmonary artery mass extension into
the vascular wall, and the unilateral character of
the lung perfusion defect in a patient with symp-
toms of chronic disease, the possibility of a pul-
monary artery sarcoma was entertained. The pa-
tient was referred for surgical consultation. Pre-
operatively, pulmonary function tests were sig-
nificant only for mild obstructive flow pattern,
and left heart catheterization showed evidence of
non-obstructive coronary artery disease. The pa-
tient underwent surgery with partial resection of
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Fig. 2: CT chest examination showing large pulmonary arter-
ial mass (thin arrow), mediastinal lymphadenopathy and left
upper lobe infiltrate (thick arrow).

a bilateral pulmonary artery tumor. There were
no complications from the procedure. Pathology
revealed high-grade spindle cell sarcoma consis-
tent with leiomyosarcoma. There was no evi-
dence of lung metastasis, and the nodular left
upper lobe mass proved to be a lung infarct. The
patient was discharged from the hospital 6 days
after surgery, but no chemotherapy was insti-
tuted, in accordance with the patient’s prefer-
ence. Eighteen months after surgery the patient is
alive and well.

Discussion

As this case exemplifies, the preoperative diag-
nosis of pulmonary artery sarcoma is difficult and
frequently delayed, as it is often confused with
chronic thromboembolic disease. In theinitial eval-
uation of patients with presumed chronic throm-
boembolic pulmonary hypertension (CTEPH), cer-
tain presenting aspects may suggest an alternative
diagnosis of a pulmonary artery neoplasm. We will
briefly review the diagnostic criteria and the work-
up of CTEPH and discuss those diagnostic clues
that should alert physicians to the uncommon entity
of pulmonary artery sarcoma. For both conditions,
surgery isthe only treatment modality with curative
potential. A presumptive preoperative diagnosis of a
pulmonary artery neoplasm rather than chronic
thromboembolic disease may influence the opera-
tive technique. The long-term prognosisis better for
chronic thromboembolic disease compared to pul-
monary artery sarcoma, even if complete resection
isfeasible.
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Chronic Thromboembolic Pulmonary
Hypertension

Chronic obstruction of the main pulmonary ar-
teries due to unresolved thromboembolic diseaseis
an often underdiagnosed but potentially cor-
rectable cause of pulmonary hypertension, and a
relatively common and serious complication of
pulmonary embolism. In arecent prospective case
series, the cumulative incidence of pulmonary hy-
pertension after one episode of an adequately
treated acute pulmonary embolism in patients
without a history of prior venous thromboem-
bolism was 1% at 6 months, 3.1% at 1 years, and
3.8% at 2 years (1). However, in clinical practice
most patients present late in the course of the dis-
ease, as many patients may remain asymptomatic
for months or even years.

The pathogenesis of pulmonary hypertension
in chronic thromboembolic disease is multifactor-
ial. In the majority of patients, more than 40% of
the pulmonary vascular bed is obstructed by orga-
nized thrombi (2), but other factors, such as recur-
rent thromboembolism, in-situ pulmonary artery
thrombosis, and pulmonary vascular remodeling
with the development of a hypertensive pulmonary
arteriopathy, play a significant role in the hemody-
namic progression of the disease (3, 4).

The clinical signs and symptoms of chronic
thromboembolic pulmonary hypertension, such as
progressive exertional dyspnea and decreased ex-
ercise tolerance, mimic those of other forms of
pulmonary hypertension. As the disease pro-
gresses, chest pain on exertion, presyncope, or
syncope may occur. Findings on physical examina-
tion include an accentuation of the pulmonic com-
ponent of the second heart sound. In some patients,
a bruit over the lung fields may be heard; it origi-
nates from turbulent pulmonary blood flow
through partially occluded pulmonary arteries by
recanalized thrombi (5).

As with pulmonary hypertension of all types,
the diagnostic work-up includes determination of
the disease severity, assessment of right ventricular
function and a thorough search for other conditions
known to be associated with pulmonary hyperten-
sion. When CTEPH is suspected, certain imaging
modalities are employed to establish the proximal
extent and location of the thromboembolic mater-
ial; these variables are the most important determi-
nants of the operative candidacy (2). Transthoracic
echocardiography often demonstrates impaired
right ventricular systolic function with enlarge-
ment of the right atrium and right ventricle and
moderate-to-severe tricuspid regurgitation (6).
Ventilation-perfusion scanning should be per-
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formed in all patients with pulmonary hyperten-
sion to screen for the presence of chronic throm-
boembolic disease. Any mismatched, segmental or
larger perfusion defects would help to differentiate
chronic thromboembolic pulmonary hypertension
from pulmonary arterial hypertension, as there
should be no large perfusion defects in the latter
(7). Lower extremity Doppler examination may
also be performed, but evidence of prior deep vein
thrombosis is only seen in 35—45% of patients
with CTEPH (8, 9). Findings on chest CT exami-
nation include presence of chronic thromboem-
bolic material located in an eccentric position
within the central pulmonary arteries, bronchial
artery collateral flow, parenchymal abnormalities
consistent with prior infarcts, and mosaic attenua-
tion of the pulmonary parenchyma (2).

Pulmonary angiography isthe definitive test to
characterize the surgical operability of CTEPH; it
is recommended for all patients with suggestive
ventilation-perfusion scans. Pulmonary angio-
graphic findings in CTEPH include “pouching”
defects, webs or bands, abrupt vascular narrowing,
complete vascular obstruction, and intimal irregu-
larities. The latter finding isin contrast to the well-
defined intraluminal defects seen in acute em-
bolisms (10). In specialized centers, direct visual-
ization of the intimal changes of the pulmonary
artery may be done at angioscopy (2). Right heart
catheterization is performed in al patients with
unexplained dyspnea, large mismatched perfusion
defects and evidence of pulmonary hypertension
and right ventricular dysfunction (2), since hemo-
dynamic parameters, particularly the calculated
pulmonary vascular resistance, are important fac-
tors in the preoperative evaluation.

The prognosis of patients with CTEPH is poor
without intervention and depends on the degree of
pulmonary hypertension at the time of diagnosis.
The five-year survival rateis reported to be 30% if
pulmonary artery pressure is greater than 40 mm
Hg and only 10% if pulmonary artery pressure is
above 50 mm Hg (8). Definitive treatment includes
the use of lifelong anticoagulation, inferior vena
cava filter placement and the use of pulmonary
thromboendarterectomy in selected symptomatic
patients with hemodynamic or ventilatory impair-
ment at rest or with exercise. Pulmonary throm-
boendarterectomy is a true endarterectomy that in-
volves removal of the organized fibrotic material
in the large pulmonary vessels. The procedure is
performed through median sternotomy, with car-
diopulmonary bypass under deep hypothermia and
periods of hypothermic circulatory arrest (11).
Both short- and long-term surgical results are ex-
cellent in specialized centers with large operative
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volume, with reported mortality for thromboen-
darterectomy as low as 4.5% (12). These results
compare favorably with outcomes from lung trans-
plantation, which is the only surgical alternative.
For CTEPH patients with inoperable disease,
chronic administration of pulmonary vasodilators
commonly used for pulmonary arterial hyperten-
sion may offer symptomatic and functional benefit,
but, to date, no large-scale studies have been per-
formed with such patients (13, 14).

Pulmonary Artery Sarcoma

Pulmonary artery sarcomas are rare tumors.
The first such case was reported in 1923 (15), and
since then, approximately 150 primary sarcomas
of the pulmonary artery have been described (16).
Most pulmonary artery sarcomas are classified as
undifferentiated spindle cell sarcomas or
leilomyosarcomas, but the histological classifica-
tion does not appear useful prognostically or clin-
icaly (17). The usual duration of symptoms be-
fore presentation is around 3—12 months. Clinical
presentation includes dyspnea, chest or back pain,
cough, and hemoptysis, as well as signs and
symptoms of pulmonary hypertension and right
ventricular dysfunction. These clinical findings
may mimic those of chronic thromboembolic pul-
monary hypertension, but a history of weight loss,
clubbing, low-grade fever, anemia and an ele-
vated ESR should raise suspicion of malignancy
(17). Other warning signs include lack of prior
history of deep vein thrombosis or pulmonary em-
bolisms, a negative work-up for a procoagulant
state, and no response to anticoagulation over
several weeks (17).

Pulmonary artery sarcomas and chronic throm-
boembolic pulmonary hypertension are easily con-
fused by CT scan findings because both diseases
have intraluminal filling defects and pulmonary ar-
terial dilation, but there are radiographic criteria
that may help differentiate the two entities. CT
findings consistent with malignancy include filling
defects occupying the entire luminal diameter of
the main or proximal pulmonary arteries, expan-
sion of the involved pulmonary artery with the fill-
ing defect, and extraluminal extension of the tumor
(18). In addition, pulmonary artery sarcomas may
be indicated by areas of inhomogeneous high or
low attenuation representing hemorrhage or necro-
sis, soft tissue density in pulmonary arteries, or en-
hancement after administration of gadopentetate
dimeglumine on magnetic resonance imaging ex-
amination (19). A unilateral central pulmonary em-
bolus is relatively uncommon and suggests the
possibility of malignancy.
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Ventilation/perfusion scans may demonstrate
perfusion defects of varying size in one or both
lungs with pulmonary artery sarcomas. Predomi-
nantly unilateral perfusion defects are rare in
CTEPH and suggest malignancy. Otherwise, the
perfusion defects are indistinguishable from pul-
monary embolism, but serial scans will show no
resolution despite anticoagulation, as seen in the
case presentation. Pulmonary angiography may
show intraluminal masses and lung perfusion ab-
normalities with a smooth tapering of pulmonary
arteries and “to-and-fro” motion of pedunculated
or lobulated lesions (17).

The prognosis of pulmonary artery sarcomasis
extremely poor. The median survival of untreated
patients is as short as one and a half months, with
decompensated heart failure as the primary cause
of death (20—22). Metastases are primarily to the
lung, while distant extrathoracic metastases de-
velop in 16% of cases. Treatment with aggressive
resection lengthens median survival time to 10
months, with rare reports of patients remaining
tumor-free 5 years after the initial surgery (21, 22).
Adjuvant chemotherapy or radiation may improve
the patient’s prognosis, but there is insufficient
confirmatory data.

Conclusion

Chronic thromboembolic pulmonary diseaseis
one of the few potentially curable causes of pul-
monary hypertension. With careful preoperative
evaluation and postoperative care, an excellent
long-term prognosis can be achieved in highly spe-
cialized centers. However, a broad differential re-
mains important during the work-up. The alterna-
tive diagnosis of pulmonary artery sarcoma should
be suggested for patients with no predisposing fac-
tors for embolism, inadequate relief of symptoms
with anticoagulation, or with distinctly abnormal
perfusion studies or CT scans.

References

1. Pengo V, Lensing AWA, Prins MH, et a. Incidence of chronic
thromboembolic pulmonary hypertension after pulmonary
embolism. N Engl J Med 2004; 350:2257 —2264.

2. Fedullo PF, Auger WR, Kerr KM, et a. Chronic thromboembolic
pulmonary hypertension. N Engl JMed 2001; 345:1465—1472.

3. Moser KM, Bloor CM. Pulmonary vascular lesions occurring in
patients with chronic major vessel thromboembolic pul-
monary hypertension. Chest 1993; 103:685—692.

4. Kim H, Yung GL, Marsh JJ, et a. Pulmonary vascular remodel-
ing distal to pulmonary artery ligation is accompanied by
upregulation of endothelin receptors and nitric oxide syn-
thase. Exp Lung Res 2000; 26:287—301.

5. Auger WR, Moser KM. Pulmonary flow murmurs: a distinctive
physical sign found in chronic pulmonary thromboembolic
disease [abstract]. Clin Res 1989; 37:145A—145A.



364 THE MOUNT SINAI JOURNAL OF MEDICINE

6. Menzel T, Wagner S, Kramm T, et al. Pathophysiology of
impaired right and left ventricular function in chronic
embolic pulmonary hypertension: changes after pulmonary
thromboendarterectomy. Chest 2000; 118:897—903.

7. Lisbona R, Kreisman H, Novales-Diaz J, et al. Perfusion lung
scanning: differentiation of primary from thromboembolic
pulmonary hypertension. AJR Am J Roentgenol 1985;
144:27-30.

8. Fedullo PF, Rubin LJ, Kerr KM, et a. The natural history of
acute and chronic thromboembolic disease: the search for the
missing link. Eur Respir J 2000; 15:435—-437.

9. Riedel M, Stanek V, Widimsky J, et al. Long-term follow-up of
patients with pulmonary thromboembolism: late prognosis
and evolution of hemodynamic and respiratory data. Chest
1982; 81:151—-158.

10. Auger WR, Fedullo PF, Moser KM, et al. Chronic major-vessel
thromboembolic pulmonary artery obstruction: appearance at
angiography. Radiology 1992; 182:393.

11. Jamieson SW, Kapelanski DP. Pulmonary endarterectomy. Curr
Probl Surg 2000; 37:165—252.

12. Jamieson SW, Kapelanski DP, Sakakibara N, et al. Pulmonary
endarterectomy: experience and lessons learned in 1,500
cases. Ann Thorac Surg 2003; 76(5):1457 —1462; discussion
1462-1464.

13. Bresser P, Fedullo PF, Auger WR, et al. Continuous intravenous
epoprostenol for chronic thromboembolic pulmonary hyper-
tension. Eur Respir J 2004; 23(4):595-600.

November 2005

14. Olschewski H, Simonneau G, Galie N, et a. Inhaled iloprost for
severe pulmonary hypertension. N Engl J Med 2002;
347(5):322—329.

15. Mandelstamm M. Uber primére Neubildungen des Herzens. Vir-
chows Arch A 1923; 245:43-54.

16. Hoffmeier A, Semik M, Fallenberg EM, et al. Leiomyosarcoma
of the pulmonary artery—a diagnostic chameleon. Eur J Car-
diothorac Surg 2001; 20:1049—-1051.

17. Parish M, Rosenow EC, Swanson SJ, et al. Pulmonary artery
sarcoma—clinical features. Chest 1996; 110:1480—1488.

18.Yi CA, Lee KS, Choe YH, et a. Computed tomography in pul-
monary artery sarcoma: distinguishing features from pul-
monary embolic disease. J Comput Assist Tomogr 2004;
28(1):34—-39.

19. Kauezor H, Schwickert H, Mayer E, et a. Pulmonary artery sar-
coma mimicking chronic thromboembolic disease: CT and
MRI findings. Cardiovasc Interv Radiol 1994; 17:185—189.

20. Kruger |, Borowski A. Horst M, et a. Symptoms, diagnosis, and
therapy of primary sarcomas of the pulmonary artery. Thorac
Cardiovasc Surg 1990; 38:91—95.

21. Anderson MB, Kriett M, Kapelanski DP, et al. Primary pul-
monary artery sarcoma: a report of six cases. Ann Thorac
Surg 1995; 59:1487 —1490.

22. Mattoo A, Fedulla PF, Kapelanski D, et a. Pulmonary artery
sarcoma: A case report of surgical cure and 5 year follow-up.
Chest 2002; 122:745—747.



