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Abstract:

Pulmonary artery sarcoma (PAS) is considered a very rare tumor with a poor prognosis. We herein report
two cases of PAS that were diagnosed by positron emission tomography (PET)/computed tomography (CT).
In both cases, PET was an effective option for diagnosing tumors, and surgical resection was a valid treat-
ment for these diseases. If a pulmonary artery tumor is suspected, PET/CT is useful for diagnosing PAS and

very helpful for choosing the surgical treatment strategy.
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Introduction

Pulmonary artery sarcoma (PAS) is considered to be ex-
tremely rare, and its prognosis is very poor (approximately
1.5 months without surgical resection) (1). We herein report
two cases of PAS diagnosed using positron emission to-
mography (PET)/computed tomography (CT) that underwent
surgical resection.

Case Report

Case 1

A 77-year-old woman was admitted to the hospital with a
history of dyspnea on exertion for 1 month. Contrast-
enhanced CT (CECT) revealed a mass between the main
pulmonary arterial (PA) and right PA (Fig. 1A). The patient
was diagnosed with pulmonary embolism (PE) and received
anticoagulant therapy for one month.

However, despite therapy, no improvement was observed,
so she was referred to our hospital. The patient had severe
dyspnea even with mild effort and was heavily fatigued.
White blood cells were slightly increased (12,820/uL). B-

type natriuretic peptide (BNP) levels were increased
(1,892.6 pg/dL).

An electrocardiogram revealed sinus rhythm, right axis
deviation, and negative T waves detected on II, III, and V2-
6. Chest X-ray showed cardiac enlargement (CTR 0.63%)
and pleural effusion. CECT revealed a mass from the main
PA to the right PA, which was markedly obstructed. Echo-
cardiography revealed a normal left ventricular function, but
the left ventricle was excluded by the right ventricle
(Fig. 2A). The estimated right ventricular pressure had in-
creased from 59 to 82 mmHg over 14 days. A tumor with
low echogenicity and irregular margins was detected from
the main PA to the right PA. The tumor extended toward the
pulmonary valve (Fig. 2B). The right ventricular load had
increased rapidly. On PET/CT, the abnormal accumulation
of "F-fluorodeoxyglucose was observed from the main PA
to the right PA; however, no metastases to other organs were
detected (Fig. 1B).

In the heart team discussion, because of the risk of sud-
den death, she was referred for surgical resection at the
main PA. Extensive pneumonectomy was considered before
the surgery; however, due to concerns about the increased
burden on the patient, the tumor in the PA was resected as

much as possible, followed by chemotherapy. The procedure
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Figure 1.

A: Contrast-enhanced CT showed a mass between the main PA and the right PA. B: The

abnormal accumulation of *F-fluorodeoxyglucose was observed from the main PA to the branch of

the right PA.

Figure 2. A: A D-shaped left ventricle was observed in systole and diastole due to the elevated pul-

monary artery pressure. B: A tumor with low echogenicity and irregular margins was identified, ex-

tending from the main PA to the right PA. The tumor developed near the pulmonary valve.

was initiated via standard median sternotomy, and cardiopul-
monary bypass was established. The anterior surface of the
main PA was hard and degenerated due to the tumor, so an
incision was made from the left PA. Tumor progression was
observed in the left PA, but no infiltration was observed in
the surrounding area. The tumor extended to the distal right
PA and was difficult to remove because of adhesions and in-
vasion of the vessel wall. Therefore, part of the tumor was
left in the right PA. It was also difficult to preserve the pul-
monary valve, and reconstruction of the main PA with a bio-
prosthetic valve (Inspiris 23 mm) and prosthetic graft re-
placement was needed.

Histopathology revealed proliferative anaplastic spindle-
shaped cells that had extended to the vascular lumen
(Fig. 3). Immunohistochemical staining showed that neo-
plastic cells were slightly positive for alpha-smooth muscle
actin and desmin. Finally, the patient was diagnosed with in-
timal undifferentiated sarcoma. Postoperatively, echocar-
diography showed no pulmonary hypertension, and the

symptoms improved.
Case 2

A 57-year-old-woman was admitted to a previous hospital
with a chief complaint of general fatigue and a slight fever
for the past 2 months.

A physical examination revealed an ejection murmur
Levine III/VI on the second left sternal border and a body
temperature of 37.2 °C. Regarding laboratory findings, the
C-reactive protein level was high at 7.228 mg/dL, whereas
the BNP level was slightly elevated at 52 pg/dL. The D-
dimer level was not elevated (0.9 ug/mL).

An electrocardiogram revealed a sinus rhythm, normal
axis, and no ST-T change. Chest X-ray showed no cardiac
enlargement and no pleural effusion. Echocardiography re-
vealed that the main PA was occupied by a large mobile
mass attached to the vascular wall, while no pulmonary hy-
pertension was present. CECT showed a large, heterogene-
ous mass occupying the main PA, and there were no re-
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Figure 3. A: Tumor cells lining the intimal surface of the pulmonary artery [Hematoxylin and Eo-
sin (H&E) staining]. B: Histopathology findings of cardiac spindle cell sarcoma (H&E staining).

Figure 4. A: Contrast-enhanced CT showed a mass in the main PA. B: PET/CT revealed a higher-
level uptake at the mass in the PA.

markable changes suggesting other tumors and deep-vein
thrombosis (Fig. 4A). Considering the possibility of a malig-
nant tumor, she was transferred to our hospital. PET/CT was
performed to distinguish malignant tumors and showed an
increased uptake at the mass in PA (Fig. 4B). There was no
abnormal accumulation of “F-fluorodeoxyglucose in other
organs. Therefore, a pulmonary artery tumor was suspected.

After the heart team held a discussion, she received PA
resection and prosthetic graft replacement. The operation
time was 3 hours and 25 minutes, and an artificial cardio-
pulmonary was used. An incision was made from the ante-
rior surface of the main PA. The tumor extended from the
vicinity of the pulmonary valve to just before the bifurcation
of the main PA. The tumor was resected extensively along
with the attachment. The main PA was reconstructed, and a
prosthetic graft was replaced.

Histopathology revealed proliferation of anaplastic
spindle-shaped cells originating from the medial smooth
muscle layer to the luminal mass, and focal necrosis of the
neoplastic tissue was found (Fig. 5A, B). Immunohisto-
chemical staining revealed that neoplastic cells were slightly
positive for alpha-smooth muscle actin, calponin,
desmin. The patient was diagnosed with intimal undifferenti-
ated sarcoma based on the histopathological findings.

Her postoperative course was good, and she was dis-

and

charged after 14 days after the surgery. She was subse-
quently referred to the oncology team for adjuvant chemo-
therapy and radiotherapy. Three cycles of adjuvant chemo-
therapy (doxorubicin plus ifosfamide) and adjuvant radio-
therapy (total dose: 66 Gy in 33 fractions) were performed.
She has survived for 15 months since the initial diagnosis.

Discussion

We reported two cases of PAS. The median survival time
of patients with PAS is reportedly short (2). Early and pri-
mary surgical resection is the preferred treatment to prolong
patients’ lives. In both of the present cases, PET/CT was ef-
fective for the diagnosis, and emergency surgical resection
improved the prognosis.

PAS was first reported by Mandelstamm in 1923 and is a
rare disease with an incidence of only 0.001-0.028% in lung
tumors. PAS is always a sarcoma of high malignant poten-
tial, and its incidence in women is twice that in men (3).
One-third of PAS cases are undifferentiated PAS. The other
sarcoma types are fibrosarcoma (20%) and leiomyosarcoma
(20%) (4). PAS can be divided into two types (5): intimal
and Intimal sarcomas exhibit a polypoidal
growth pattern in the lumen and usually show fibroblast or
myofibroblast differentiation (6). Intramural sarcoma is con-

intramural.
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Figure 5. A: Tumor cells lining the intimal surface of the pulmonary artery [Hematoxylin and Eo-
sin (H&E) staining]. B: Histopathological findings of cardiac spindle cell sarcoma (H&E staining).

sidered distinct from intimal sarcoma and classified sepa-
rately according to the histological subtype (7). In both
cases, the tumor consists of spindle cells and arises from the
intimal wall of the pulmonary artery. The tumors stain
slightly for calponin, alpha-smooth muscle actin, and desmin
as leiomyosarcoma markers. However, the staining is not
limited to the leiomyosarcoma; fibroblasts and myofibro-
blasts are often stained as well. Therefore, these tumors are
classified as intimal undifferentiated sarcomas.

A recent, population-based study surveying the database
between 1997 and 2010 showed that the overall 1-, 3-, and
S5-year survival rates of patients with PAS were 63%, 29%,
and 22%, respectively (1). In terms of the treatment modal-
ity, surgical curative resection has significantly improved the
overall survival rate compared with other methods (36.5+
20.2 months vs. 11£3 months) (8). Although previous re-
ports have suggested that the detection of PAS and surgical
resection at an early stage are crucial because the prognosis
is poor without surgery, the number of patients with local-
ized stages in those studies was less than 50% of the study
population (9). The difficulty of early detection is attributed
to the fact that symptoms such as dyspnea, cough, and chest
pain mimic those of pulmonary thromboembolism (10). Al-
though the most effective way to diagnose a PAS is yet to
be determined, some reports have established that the use of
PET/CT can aid in distinguishing between clots and masses.
An increased "F-fluorodeoxyglucose uptake in masses visu-
alized using PET is suggestive of a malignant tu-
mor (11, 12). Asabella et al. compared the ability of PET/
CT and CECT to detect early recurrence in patients treated
for retroperitoneal sarcoma. The sensitivity and specificity of
PET/CT were higher than those of CECT (66.7% and 100%
vs. 58.3% and 50%, respectively) (13).

Although PET/CT is difficult to perform for all patients
with masses in the PA due to costs, CECT may also be able
to suggest the presence of a PA tumor. In previous reports,
CECT showed PAS with heterogeneous contrast and a low-
attenuation filling defect occupying the entire luminal di-
ameter of PA (14). In addition, in PE, it is very unusual for

the symptoms to persist despite adequate anticoagulation
and to have massive blood flow obstruction distributed uni-
laterally. In cases with these findings, the patient should be
examined for a PA tumor (15). Endobronchial ultrasound-
guided transbronchial needle aspiration is used to evaluate
the tumor tissue (16). However, this may be difficult for pa-
tients in the advanced stages of disease owing to the risk as-
sociated with the procedure. In both of our cases, the pa-
tients’ condition was deemed serious; therefore, a low-risk
yet highly effective examination was selected.

In cases of suspected PAS, there is a possibility of the tu-
mor growing and rapidly increasing the PA pressure, eventu-
ally leading to death. Therefore, complete tumor resection,
including lung resection, should be urgently performed if
possible. Some earlier studies have reported that patients
with unresectable tumors and those in a serious condition
were able to be successfully treated with adjuvant radiother-
apy or chemotherapy (17). However, these therapeutic mo-
dalities have been shown to not increase the survival times
of the patients.

Conclusion

PET/CT may be the best option for distinguishing PA
thrombosis from tumors in case of PAS, which can lead to
early decision-making concerning surgical resection, the
only effective treatment.
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