
CLINICAL IMAGE From COVID ‑19 through pulmonary embolism to angiosarcoma 1

could not be performed because of the risk of total 
obstruction of the RV outflow tract with a cathe‑
ter. Due to the lack of clinical and radiological im‑
provement despite anticoagulation, low DD lev‑
els, the lack of typical radiological signs of chron‑
ic thromboembolism, and a tight lumen of the RV 
outflow tract, the patient was urgently referred 
for pulmonary endarterectomy. The surgery in‑
volved resection of the tumor originating from 
the leaflet of the pulmonary valve, implantation 
of a biological bioprosthesis, and reconstruction 
of the RV outflow tract and pulmonary trunk 
with a patch. Immunohistochemical staining was 
positive for smooth muscle actin, murine double 
minute 2, and, focally, cyclin ‑dependent kinase 4. 
Additional histopathological findings were con‑
sistent, and a diagnosis of pulmonary artery in‑
timal sarcoma (PAIS) was established. The resec‑
tion margin was assessed as R1 and the tumor 
grade was classified as 2 according to the French 
Federation of Cancer Centers Sarcoma Group2 
(FIGurE 1D). Further hospitalization was unevent‑
ful. Positron emission tomography with 18F ‑fluo‑
rodeoxyglucose performed 6 weeks post surgery 
showed no suspicious metastatic lesions.

The patient was then referred for adjuvant che‑
motherapy with doxorubicin (15 mg/m2 intrave‑
nously, days 1–5) and dacarbazine (150 mg/m2 
intravenously, days 1–5) in 21 ‑day cycles.3 Due 
to the poor tolerance of chemotherapy (persis‑
tent high ‑grade mucositis), the treatment was 
discontinued after 5 of the 6 initially planned cy‑
cles. During a 12 ‑month follow ‑up the patient has 
been in a good clinical condition and remains un‑
der strict monitoring by a multidisciplinary team.

A previously healthy 31 ‑year ‑old man was admit‑
ted to the hospital due to recurrent hemoptysis 
and exercise dyspnea, which had been progress‑
ing over a 3 ‑month period preceding the admis‑
sion. One month before the onset of the symp‑
toms the patient had SARS ‑CoV ‑2 infection, and 
the manifestations were initially considered its se‑
quelae. On admission, he presented with moderate 
exercise dyspnea with normal peripheral oxygen 
saturation (97%) and increased resting heart rate 
of 100 bpm. Laboratory work ‑up showed slight‑
ly elevated levels of C ‑reactive protein (7.4 mg/l, 
reference range [RR] <5 mg/l) and D ‑dimer (DD; 
517 μg/l; RR <500 μg/l). The level of N ‑termi‑
nal pro–B ‑type natriuretic peptide was signif‑
icantly increased (605 pg/ml, RR <125 pg/ml) 
but the high ‑sensitivity troponin T concentra‑
tion was within the normal range. Echocardiog‑
raphy revealed significant right ventricular (RV) 
enlargement with elevated estimated RV systol‑
ic pressure of 68 mm Hg, a D ‑shaped left ven‑
tricle and a large pathologic mass filling the pul‑
monary trunk and floating into the RV through 
the pulmonary valve (FIGurE 1A and 1B). Comput‑
ed tomography pulmonary angiography (CTPA) 
confirmed an extensive filling defect occluding al‑
most entirely the pulmonary trunk and extending 
into both pulmonary arteries (FIGurE 1C). Initial‑
ly, we suspected pulmonary embolism (PE) with 
intermediate ‑low early mortality risk1 and started 
treatment with unfractionated heparin. No clin‑
ical improvement was observed in the following 
days and the DD level was still low; therefore, 
another CTPA was performed, which confirmed 
the lack of regression. Right heart catheterization 

CLINICAL IMAGE

From dyspnea through pulmonary embolism 
to angiosarcoma: a twisted diagnostic route 
in a young man with a history of COVID ‑19

Marcin Waligóra1,2,3, Roman Przybylski4, Ewa Mroczek5, Bożena Cybulska ‑Stopa6,  
Maciej Bochenek4, Grzegorz Kopeć1,2

1  Pulmonary Circulation Center, Department of Cardiac and Vascular Diseases, Faculty of Medicine, Jagiellonian University Medical College, Kraków, Poland
2  John Paul II Hospital, Kraków, Poland
3  Center for Innovative Medical Education, Department of Medical Education, Faculty of Medicine, Jagiellonian University Medical College, Kraków, Poland
4   Clinic of Cardiac Transplantation and Mechanical Circulatory Support, Department of Heart Diseases, Wroclaw Medical University, Wrocław, Poland
5   Clinic of Heart Diseases, Institute of Heart Diseases, University Clinical Hospital, Wrocław, Poland
6  Department of Clinical Oncology, Maria Sklodowska ‑Curie National Research Institute of Oncology, Kraków Branch, Kraków, Poland

Correspondence to:
Grzegorz Kopeć, MD, PhD, 
Pulmonary Circulation Center, 
Department of Cardiac and Vascular 
Diseases, Institute of Cardiology, 
Jagiellonian University Medical 
College, John Paul II Hospital, 
ul. Prądnicka 80, 31-202 Kraków, 
Poland, phone: +48 12 614 33 99, 
email: grzegorzkrakow1@gmail.com
Received: October 24, 2022.
Revision accepted: 
November 7, 2022.
Published online: 
November 16, 2022.
Pol Arch Intern Med. 2023; 
133 (1): 16370
doi:10.20452/pamw.16370
Copyright by the Author(s), 2023



POLISH ARCHIVES OF INTERNAL MEDICINE 2023; 133 (1)2

rEFErENCEs

1 Konstantinides SV, Meyer G, Bueno H, et al. 2019 ESC Guidelines for 
the diagnosis and management of acute pulmonary embolism developed 
in collaboration with the European Respiratory Society (ERS). Eur Heart J. 
2020; 41: 543‑603.

2 Rubin BP, Fletcher CDM, Inwards C, et al. Protocol for the examination of 
specimens from patients with soft tissue tumors of intermediate malignant 
potential, malignant soft tissue tumors, and benign / locally aggressive and 
malignant bone tumors. Arch Pathol Lab Med. 2006; 130: 1616‑1629. 

3 Assi T, Kattan J, Rassy E, et al. A comprehensive review on the diagno‑
sis and management of intimal sarcoma of the pulmonary artery. Crit Rev 
Oncol Hematol. 2020; 147: 102889. 

4 Bandyopadhyay D, Panchabhai TS, Bajaj NS, et al. Primary pulmonary 
artery sarcoma: a close associate of pulmonary embolism ‑20 ‑year observa‑
tional analysis. J Thorac Dis. 2016; 8: 2592‑2601. 

5 Grazioli V, Vistarini N, Morsolini M, et al. Surgical treatment of pri‑
mary pulmonary artery sarcoma. J Thorac Cardiovasc Surg. 2014; 148: 
113‑118. 

PAIS is a very rare and aggressive tumor with 
no specific treatment available. The prognosis is 
poor, especially in inoperable patients.4 Even af‑
ter surgical treatment the median survival is 6.6 
months.5

To conclude, in a patient suspected of and 
treated for PE and not responding to anticoagu‑
lation there is a need for re ‑assessment with re‑
spect to nonthrombotic causes of PE, including 
rare malignant tumors, especially when the levels 
of fibrin degradation products are low.
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FIGurE 1  Ultrasound, radiological, and macroscopic imaging of bilateral pulmonary artery (PA) intimal sarcoma; 
A – transthoracic echocardiography, parasternal short ‑axis view, showing a mass extending from the pulmonary valve 
(single asterisk in panels A and C) filling the PA (white arrow in panels A–C), occluding nearly the whole pulmonary 
trunk, and extending to both PAs (double asterisk, right PA; triple asterisk, left PA; panels A and C); B – parasternal 
short ‑axis view focused on the pulmonary valve visualizing an additional structure of 18 mm floating to the right 
ventricle (red arrow in panels A and B); C – a computed tomography pulmonary angiography image corresponding with 
the aforementioned findings; D – a macroscopic photo of the resected mass
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