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A B S T R A C T

Introduction: Pulmonary artery intimal sarcoma (PAIS) is a rare malignant neoplasm with imag-
ing features that can mimic pulmonary embolism (PE). It must be recognized early because a
radical resection may be useful to prolong survival.
Case description: A clinical case of a 57-year-old Caucasian male affected by PAIS is presented,
which describes the computed tomography (CT) findings found in PAIS and the elements of over-
lap and differentiation with PE. The main common element is represented by the endoluminal
filling defect of the pulmonary arterial vessels in contrast-enhanced CT examinations; a charac-
teristic polypoid morphology or polylobulated contours are typical findings of PAIS. Other spe-
cific elements of the neoplasm such as wall eclipse sign, extension beyond the arterial wall, and
metastasis are also explained.
Conclusions: The overlap of the clinical–radiological findings and the epidemiological difference
between PAIS and PE cause a diagnostic delay. By knowing the differential elements, the radiol-
ogist can detect the neoplasm early to accelerate diagnosis and suggest optimal management.

1. Introduction
Pulmonary artery intimal sarcoma (PAIS) is a rare malignant neoplasm that usually originates from the intima of pulmonary

artery (PA) [1]; pathologists consider PAIS to be a mesenchymal neoplasm poorly differentiated with fibroblastic or myofibroblastic
differentiation [2]. PAIS can occur at any age, with prevalence in the middle age. The prognosis is poor, with a median survival of 1.5
months, extended up to 10 months if the patient undergoes surgery [3]. Because of the rarity of the condition, which is poorly treated
in the literature, it is not possible to have accurate data about the incidence. Clinical presentation depends on the disease stage and,
therefore, on the degree of involvement of the pulmonary vessels and the possible distant progression of the disease: usually the
symptoms and signs of right ventricular failure are the early features [4] that may lead to a difficult differential diagnosis with non-
neoplastic conditions, such as chronic pulmonary embolism (CPE). PAIS and CPE demonstrate a strong overlap of the radiological
findings; hence, diagnosis is complicated and often delayed [1–6]. The aim of this study is to illustrate contrast-enhanced computed
tomography (CECT)-typical findings of PAIS, showing a case followed at our center, to help radiologists recognize the elements of dif-
ferential diagnosis with CPE (Table 1).
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Table 1
Prevalence of different CTA signs identified in patients with PAIS or CPE, according to the data suggested by Kim C. et al. [1].

CTA signs PAIS CPE

Diameter:
Maximum longitudinal diameter (mean value, mm) 45 27
Maximum transverse diameter (average value, mm) 22 11
Morphology (%):
a) Cauliflower-like lesion 15 0
b) Parietal thickening 23 15
c) Lumen occlusion 62 6
d) Tubular/polypoid shape 0 79
Appearance:
Heterogeneous (%) 92 0
Homogeneous (%) 8 100
Typical finding:
Wall eclipsing sign (%) 42 0
Contours
Irregular or lobulated (%) 92 10
Angle formed with the wall (%):
a) Acute 85 17
b) Obtuse 15 83
Number:
a) Multifocal (%) 42 77
b) Single (%) 58 23
Location (%):
a) Central 85 42
- Peripheral 15 58

2. Case description
We report a case of a 57-year-old Caucasian male, who was admitted to our hospital for dyspnea and mild respiratory failure. Ac-

cording to his anamnestic data, he had no allergies or previous traumatic events; his father was affected by colon cancer. As an ex-
smoker of 20 cigarettes/day for 35 years, he was also affected by anemia because of vitamin B12 deficiency and lupus anticoagulant,
either of which was treated.

In August 2021, because of pain in the right hemithorax, a chest X-ray (Fig. 1) was performed, which depicted an area of
parenchymal thickening initially suggestive of pneumonia, but not regressed after adequate medical therapy.

Therefore, the patient underwent a chest CT scan, which demonstrated the presence of pseudonodular thickening of the right
lower pulmonary lobe. Hence, the patient was hospitalized for 8 days and the diagnostic process was continued with chest CT angiog-
raphy (CTA) and PET-CT examination.

Chest CTA revealed the presence of a filling defect along the common pulmonary arterial trunk, extending from the valve plane to
the bifurcation, with eccentric distribution and irregular margins, partly polylobulated (Fig. 2).

Additional filling defects were also observed along the right PA, with extension to the segmental branches for the middle lobe,
which appear partly occluded (Fig. 3).

The radiologist defined the CT examination of uncertain interpretation and proposed a differential diagnosis between PE and het-
eroplastic tissue.

Fig. 1. The patient's chest X-ray was taken because of the suspicion of pneumonia. The posteroanterior (PA) views of the chest radiograph show the presence of an
area of parenchymal radiopacity, with the bronchovascular bundles thickening in the right suprabasal region (white arrow).
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Fig. 2. Axial CTA scans demonstrate the characteristic sign of PAIS. A hypodense area extends along the entire left wall of the common pulmonary trunk (white arrow),
resembling the wall-eclipsing sign. The polylobulated margin (asterisk) depicted on the luminal side is another differential element with CPE.

Fig. 3. Same CTA examination, in a scan acquired at the pulmonary veins level, demonstrates other peripheral segmental branches' involvement, with occlusion of the
pulmonary arterial branches for the middle lobe (white arrow). These may be findings of SIAP advanced stages.

The PET-CT examination shows tracer accumulation in the lower field of the right lung (SUV max 2.6, average hepatic SUV 1.5),
in association with minute accumulation in the ipsilateral hilar region, probably of lymph node nature (SUV max 2.9) and also in the
trunk and right PA (SUV max 3.1).

Clinical, radiological, and nuclear medicine data suggest a neoplastic condition, probably of sarcomatoid nature, and, therefore, a
candidate for surgical treatment.

In December 2021, the patient underwent surgical removal of the endoluminal neoformation of the trunk of the PA and atypical
resection of the right middle lobe. Histological examination showed poorly differentiated, high-grade pleomorphic sarcoma (G3 - FN-
CLCC), with high mitotic index, large areas of necrosis, and endovascular growth with endothelial lining. The clinical, morphological,
and immunophenotypic features are more compatible with the diagnosis of PAIS.

On February 2022, the patient underwent a head and body CECT evaluation (Fig. 4), which showed the recurrence and progres-
sion of the disease with multiple filling defects of the pulmonary arterial branches appreciable in the common pulmonary trunk – and
involving the valvular plane, and the right and left main pulmonary arteries.

Other filling defects were also found in the lobar branches for the upper right lobe, with subtotal occlusion of the lumen of the
branches for the apical and dorsal segment being appreciated, and the middle lobe, and some segmental branches of the upper left
lobe and inferior left lobe. The filling defects confirm the suspicion of secondary lesions of the known intimal sarcomatous pathology
of the PA. Then, the patient started life-saving chemotherapy treatment.

3. Conclusion
PAIS is a very rare and malignant mesenchymal neoplasia that affects the wall of the pulmonary arteries. It has a predominant cen-

tral location, affecting the pulmonary trunk in 80% of cases, the right or left PA in 50–70%, or both in 40% [5]. In a high percentage
of cases, the disease spreads very quickly, with extrathoracic metastasis at the diagnosis, involving the brain, kidneys, bones, and
skin.

The diagnosis of PAIS is hard: the presence of nonspecific symptoms and imaging findings may lead to a diagnostic delay. The
main challenge is the differential diagnosis with CPE.
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Fig. 4. Recurrence and progression of PAIS after surgical resection. Staging CECT examination shows the involvement of common pulmonary truncus with extension to
the valve plane (white arrow in A), the involvement of right pulmonary artery (white arrow in B) and left pulmonary artery (white arrow in C), and also the involve-
ment of the peripheral branches (white arrow in D).

Fig. 5. Axial CTA images (A and B) demonstrate some endoluminal filling defects of pulmonary arterial vessels in CTA (arrows), often referred to as CPE.

Chest CTA is the gold standard for the detection of tumors involving pulmonary arteries [5,6] and allows us to study the local
characteristics of the neoplasia – such as the location, size, morphology, and also the stage of disease – and the possible presence of
metastasis. Nevertheless, CTA also poses some problems because of the overlap between PAIS and CPE: the main common element is
represented by the endoluminal filling defect of the pulmonary arterial vessels [7], which in the vast majority of cases is referred to as
CPE (Fig. 5).

In our clinical case, we reported the CTA characteristic findings of PAIS that differentiate it from CPE: central location (Fig. 6) –
unlike CPE, which prefers peripheral sites, acute angle with the wall (Fig. 7), larger size, and cauliflower morphology (Fig. 8) – in-
stead, CPE presents a saddle-shaped lump on imaging [6], polylobed contours (Figs. 5–2), and greater densitometric attenuation in
the late phase. Sometimes, CTA detects some features that are strongly indicative of neoplastic pathology that are never found in CPE,
such as the wall-eclipsing sign (Fig. 2) – indicative of the presence of a mass inside the vessel's lumen that is adhered to its wall along
the entire extension until determining obliteration [8], the extension beyond the wall, and the presence of metastasis (Fig. 9) – the
most frequent site is the lung, where it is possible to find nodular lesions different from wedge-shaped pulmonary infarction caused by
CPE [9].

In conclusion, although the diagnosis is exclusively histological, CTA imaging can identify the typical features of the neoplasia. A
radiologist must have the knowledge of different radiological features of the two conditions to achieve an early diagnosis; an ade-
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Fig. 6. CTA image shows the presence of a pulmonary endoluminal filling defect localized in the proximal portion of the common pulmonary trunk affecting the valve
plane too (white arrow), a rare localization in PE.

Fig. 7. Characteristic of PAIS disease. The presence of acute angles between the lesions and the walls of the vessel (white arrows), demonstrated in axial CT scans, is a
finding that helps us to distinguish SIAP from PE.

Fig. 8. ″Cauliflower-like” morphology. Axial CT images demonstrate the presence of endoluminal filling defects, with adhesion to the wall and convex and finely ir-
regular morphology on the luminal side (white arrows in A and B). This aspect is very specific to PAIS.

quate surgical treatment is the only hope of prolonging survival for these patients [10,11]. As demonstrated by Kim C. et al., overall
survival is significantly reduced when there is a delay in diagnosis [1]; hence, an early diagnosis is the key to extending and increas-
ing the survival of these patients.
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Fig. 9. Follow-up CT evaluation. Some areas of parenchymal consolidation, with irregular margins and adhering to the costal pleura, are appreciated in the dorsal seg-
ment of the upper right lobe (white arrows in A and B) and in the anterior segment of the upper left lobe (arrowhead in C). These alterations correspond to repetitive le-
sions of the disease.
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