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Abstract

Introduction: PAS is a rare mesenchymal tumour originating from 
the intimal layer of the pulmonary artery, that is usually misdiagnosed 
as acute or chronic PE, leading to delayed diagnosis and treatment.

Case presentation: We present a 41 years old woman with PAS 
treated initially as PE. Imaging studies, particularly CTPA and PET/CT 
contributed to the correct diagnosis. Definite diagnosis required biop-
sy. Although PAS carries a poor prognosis, it may be treated by surgery; 
the fact that pulmonary track and right pulmonary artery in this case 
were almost occluded, surgery was considered to be the best approach 
offering both definite diagnosis and treatment. The patient underwent 
complete tumour resection and subsequent chemotherapy, and has 
survived to the present day, approximately 2.5 years following diag-
nosis.

Discussion: Because of its scarcity, PAS is often misdiagnosed as 
thromboembolic disease. However, there are indications that lead to 
the correct diagnosis. Clinical signs that should raise the suspicion of 
PAS include the lack of symptom improvement despite adequate anti-
coagulation, non-acute symptom onset and the presence of systemic 
symptoms. Imaging indications of diagnosis include the “wall eclips-
ing sign”, lobulated bulging margins, gadolinium enhancement dur-
ing MRI, and FDG uptake during PET/CT. Early and aggressive surgical 
removal seems to play a vital role in patients’ survival. Perioperative 
and late mortality, however, remain high. A variety of imaging modali-
ties including CT, MRI, cardiac echocardiogram and PET/CT may be re-
quired to diagnose, assess disease extent, and aid clinicians to design 
the treatment plan before surgery.

Conclusion: The poor prognosis of PAS is often due to delayed diag-
nosis. Identifyingclinical and radiological characteristics of PAS early on 
can facilitate accuratediagnosis and timely surgical intervention.
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Introduction

Pulmonary Artery Sarcoma (PAS) is a misdiagnosed medical 
entity, often initially diagnosed as acute or chronic pulmonary 
embolism (PE) or pulmonary hypertension. Patients present 
with nonspecific symptoms [1,2], and diagnosis tends to be both 
challenging and delayed. Imaging test such as Computed Tomo-
graphic Pulmonary Angiography (CTPA), Magnetic Resonance 
Imaging (MRI), cardiac echocardiogram and Positron Emission 
Tomography/Computed Tomography (PET/CT) have been de-
scribed to depict characteristic images suggestive of PAS [3-5]. 
Patients’ survival is poor. Although the optimal treatment plan 
is not yet clarified, early and aggressive surgical removal seems 
to play a crucial role in extending the patient’s lifespan [6,7]. 
This case report aims at raising awareness of an often initially 
underdiagnosed medical condition, which, however, calls for a 
prompt diagnosis and early surgical intervention.

Case presentation

A 41-year-old woman was transferred to our hospital from a 
regional hospital, where she had been hospitalized for 2 weeks. 
The patient reported progressive exertional dyspnoea and fa-
tigue for 6 weeks and thoracic pain, non-productive cough and 
intermittent fever for two weeks. Her past medical history was 
unremarkable. At the first hospital, there were not significant 
pathological findings on clinical examination. Patient’s vital 
signs upon admission were within normal limits (oxygen satura-
tion=97% on FiO2=21%, hemodynamically stable, afebrile). Elec-
trocardiogram, chest XR and an initial laboratory investigation 
(cell blood count (CBC), d-dimers, biochemistry and troponin) 
were normal. PCR test for COVID 19 was also negative. The pa-
tient underwent CTPA, which revealed a large filling defect in the 
pulmonary artery trunk and the right main pulmonary artery, as 
well as a peripheral ground-glass opacity with areas of consoli-
dation (Figure 1). A transthoracic echocardiogram was also car-
ried out, with no pathological findings. The patient was started 
tinzaparin and antibiotics. The patient reported no change in 
symptoms, and a second CTPA was carried out after two weeks. 
The CTPA report described: “I) a hypodense lesion (43 mm x 
36 mm x 37 mm) that originates from pulmonary artery valves, 
ascends to pulmonary artery occluding almost 80% of its lumen, 
overrides to the right and left main pulmonary arteries, extends 
further to the right main pulmonary artery, causing almost a full 
occlusion, II) hilar lymphadenopathy, and III) a triangular con-
solidation in the right lower lung lobe”. An abdominal CT was 
also carried out, that had no pathological findings. A lung MRI 
was also performed describing the mass as an intraluminal le-
sion of the pulmonary artery trunk and right main branch, which 
was giving the impression of extending to the aortopulmonary 
window, with a mild dilation of pulmonary artery (Figure 2). Af-
ter injection of gadolinium, no enhancement was observed. The 
study was inconclusive as to whether the finding depicted a tu-
mour or thrombus. The patient was transferred to our hospital 
for further investigation; she presented with mild tachycardia 
and tachypnoea. Laboratory investigation yielded normal CBC 
and troponin, increased Erythrocyte Sedimentation Rate (ESR) 
and C-Reactive Protein (CRP). Transthoracic cardiac echogram 
did not reveal futures of pulmonary hypertension and did not 
show the presence of a mass in the right ventricular outflow 
track or in the pulmonary artery.

Taking all of the laboratories and imaging findings into ac-
count, as well as the patient’s gradual initiation of symptoms, 
the presence of systemic symptoms, and theabsence of pa-
tient’s response to full anticoagulation, the possibility of a neo-
plasm was highly considered. The patient underwent a PET/CT, 
which revealed a lesion of maximum standardized uptake value 
(SUVmax) 17 in the lumen of the pulmonary artery at the level 
of the pulmonary artery trunk to right main pulmonary artery 
and the pulmonary artery valves, and an area of SUVmax 3 in 
the right lung with hypo pleural distribution.

Due to high suspicion of PAS and the fact that pulmonary 
track and right pulmonary artery were almost occluded, the pa-
tient underwent a complete surgical resection of the tumour. 
The pulmonary artery valves were not affected. Macroscopically 
it was described by pathology as a neoplastic-appearing lesion 
with lobular outline and partial polypoid configuration, 4.8 x 3.7 
x 2.7 cm, solid, (Figure 4), with elastic texture in cross sections 
and locally mucosal/necrotic appearance. The histopathological 
findings were compatible with pulmonary artery intima sarco-
ma/low-grade sarcoma with FNCLCC grade G3 differentiation. 
The pathologic stage was pT1N0 (8th edition AJCC 2017) [8]. Im-
munohistohemichal stain revealed intense and diffuse nuclear 
expression of cyclic-dependent kinase 4 (CDK4), no expression 
of MDM-2 protein, focal expression of α-smooth muscle actin 
(α-SMA), as well as intense and diffuse expression of vimentin 
and p53 (Figure 5). FISH testing revealed no amplification of the 
MDM2 and CDK4 genes. The patient’s post-operative course 
was uncomplicated, and was referred to Oncology for the con-
tinuation of treatment with the antineoplastic agents doxoru-
bicin and ifosfamide. After almost 2.5 years the patient is alive, 
having a very good performance status.

Discussion

Pulmonary artery sarcoma is a rare (0.001-0.03% based on 
autopsy) aggressive malignancy, originating from the intimal 
layer of the pulmonary trunk and arteries [9]. First described 
in 1923 by Mandelstamm, [10] its true incidence is unknown, 
since a few hundred cases only have been reported, mostly as 
case reports [6,7]. Both sexes seem to be affected equally, with 
the mean age of diagnosis being 55 years [11]. Tumours usu-
ally arise from the pulmonary trunk (85%), involving the right 
and left pulmonary arteries in more than 50% of the cases, and 
may extend to the pneumonic valve and right ventricular out-
flow tract in 32% and 10% of the respective cases [12]. Patients 
commonly present with symptoms of dyspnoea, shortness of 
breath, cough, haemoptysis or chest pain. Symptoms are non-
specific and systemic ones including fatigue and cachexia may 
also coexist [1,2]. Symptomatology can easily mask as acute or 
chronic PE. Several authors have tried to identify PAS symptoms 
and compare them with those of PE in order to facilitate dif-
ferential diagnosis. Cim et al reported that the symptoms of 
dyspnoea, chest pain, and haemoptysis were not statistically 
significantly different between PAS and PE [13]. Longer duration 
of symptoms and absence of Deep Vein Thrombosis (DVT) were 
favouring PAS. However, it is not unusual for patients to present 
with PE without DVT, a clinical presentation that accounts for 
20-60% of PE cases [14,15]. On the other hand, PAS-like other 
malignancies can be associated with DVT. The duration of symp-
toms, as well as the gradual onset, may help distinguishing PE 
from PAS [8]; these features however may not be of value in 
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Figure 1: CTPA: Filling defect of the pulmonary artery trunk extending to the right pulmonary artery and 
peripheral consolidation. A: axial section. B: sagittal section.

Figure 2: MRI (T1): Intraluminal lesion in pulmonary artery trunk with possible extension to the aortopulmo-
nary window, A: mild dilation of pulmonary artery and B: main right branch lesion.

Figure 3: PET/CT: SUVmax 17 in the lumen of the PA trunk and right main pulmonary artery.

Figure 4: Rejected PAS macroscopically.

the case of chronic pulmonary thromboembolism. The pres-
ence of fever, weight loss, and digital clubbing make PAS more 
likely [9,16]. Another feature that raises the suspicion of PAS is 
the lack of patient improvement despite adequate anticoagu-
lation. Laboratory tests such as d-dimers, B-type Natriuretic 
Peptide (BNP), CRP and ESR can be elevated in both PAS and 
acute or chronic PE. The values of d-dimers and BNP are lower 
in PAS, whereas CRP and ESR are higher. Finally, PAS can trigger 

the presence of coagulators as well as an inflammatory process 
[5,12,17].

The diagnosis of PAS cannot be based on laboratory tests, 
and a biopsy is required. The imaging studies may depict fea-
tures suggestive of PAS aiding the clinician to decide upon fur-
ther investigation with endovascular catheter performed biopsy 
or surgery, procedures that may carry complications. Especially 
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Figure 5: Immunohistochemical stain of tumour cells. A: Hematoxylin - eosin, B: Actin, C: Vimentin.

surgery carries a high perioperative and late mortality [12]. A 
variety of imaging modalities including CT, MRI, cardiac echo-
cardiogram and PET/CT are usually required to describe the tu-
mour mass and assess disease extent.

PAS appears as a massive embolus on CTPA, blocking almost 
the entire lumen of the pulmonary arteries. The tumour mass 
aligns with the pulmonary vascular tree, and the free end con-
vex to the blood flow, forming the “wall eclipsing sign”, which 
is a characteristic sign of PAS [3]. The emboli are not usually 
totally occluding the main pulmonary artery, and the filling de-
fects usually appear flat or cup shaped. In addition, lobulated 
PAS often creates sharp angles with the vessel wall, whereas 
chronic PE tends to form a blunt angle [18]. In our case, the 
CTPA implied that the lesion was not a thrombus, leading to fur-
ther investigation with MRI. The latter can distinguish PAS from 
PE by assessing flow and gradients throughout the pulmonary 
artery vasculature [4]. PAS is usually depicted with aneurysm- 
or grape-like distal structures having heterogeneous enhance-
ment [18]. The level of enhancement is associated with tumour 
differentiation [4]. PAS tumours tend to have higher T2 signal 
intensity compared to PE [19]. In our case, MRI could not distin-
guish PAS from PE due to no enhancement after gadolinium in-
fusion. In our patient PET/CT was the most helpful in distinguish 
PAS from PE. PET/CT can provide information regarding the tu-
mour’s metabolic activity and the presence or not of distal me-
tastasis. PET/CT can differentiate between PAS and PE by means 
of the SUVmax. It has been demonstrated by several studies 
that the mean PAS SUVmax is significantly higher than this of 
PE [20,21]. However, it is not the optimal imaging test, as both 
cases of PAS with low 18F-FDG uptake [22-24] and thrombi with 
high 18F-FDG uptake have been described [25]. Reasons for the 
low PAS 18F-FDG uptake have been considered the following: 
limited presence of tumour cells, an abundance of mucinous 
tissue [22], tumour necrosis, haemorrhage and calcification 
[23], or chronic thrombosis [24]. 

In our case, although the PET/CT was the most informative, 
all imaging modalities aided to design the surgical plan, as sur-
gery was considered the best approach for our patient, offer-
ing simultaneously both diagnosis and treatment. Due to low 
18F-FDG uptake, a biopsy of the triangle, hypopleural consoli-
dation was not considered, as it most likely represented a pul-
monary infract. Surgical treatment offers a chance for improved 
symptoms and long-term outcome [6]. Surgery is considered 
successful only when tumour resection is complete [26], how-
ever it depends on its location and its distant spread [27]. In-
complete resection has been shown to lead to a lower median 
survival from those who undergo complete resection [28,16]. 
Comparison between endarterectomy and complete resection 
is difficult due to the scarcity of cases [21]. Neoadjuvant che-

motherapy may shrink the tumour size, facilitating its resection. 
Further chemotherapy during follow-up seems to reduce the 
risk of metastasis, although it does not affect local recurrence. 
There are no standard chemotherapy guidelines. Doxorubicin 
and ifosfamide are advocated as first choice [11,16,3]. Further-
more, patients undergoing multimodality treatment had an 
improved median survival compared to those having a single 
modality approach [16].

Conclusion

Until now PAS has been considered a malignant tumour with 
very poor prognosis. Misdiagnosis as acute or chronic PE con-
tributes to the delayed treatment. Although early and aggres-
sive tumour resection offers a chance for better survival, sur-
gery carries various complications. Furthermore, multimodality 
treatment has been shown to improve mortality rates. Knowing 
the clinical and radiologic features of PAS, and combing the im-
aging modalities, can lead to the correct diagnosis in time and 
plan the best surgical/treatment approach, resulting finally to 
better survival.
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