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Abstract 

Pulmonary artery sarcoma (PAS) is an extremely rare and aggressive malignancy, often misdiagnosed as pulmonary 

thromboembolism due to overlapping clinical presentations. This case report describes a 35-year-old female with progressive 

dyspnea and syncope, initially managed as pulmonary embolism. Despite anticoagulation therapy, persistent intracardiac 

masses were identified, prompting urgent surgical intervention. Transesophageal echocardiography (TEE) played a pivotal role 

intraoperatively, revealing a large mobile mass obstructing the pulmonary artery and causing hemodynamic instability. 

Following cardiac arrest, emergency surgery with extracorporeal circulation support was performed. Postoperative TEE 

demonstrated reduced mass size and improved pulmonary blood flow, although histopathological examination confirmed 

malignant carcinosarcoma. Unfortunately, the patient experienced recurrent syncopal episodes post-discharge and succumbed 

to the illness despite resuscitation efforts. This case highlights the diagnostic challenges of PAS and the indispensable role of 

TEE throughout the perioperative period. TEE provides real-time hemodynamic monitoring, precise tumor localization, and 

assessment of right ventricular function, facilitating timely surgical decisions. Intraoperatively, TEE continuously monitors for 

sudden hemodynamic changes, such as right ventricular outflow tract obstruction, and guides therapeutic interventions. 

Postoperatively, TEE aids in evaluating surgical outcomes, detecting residual masses or complications, and informing 

postoperative management strategies. Multi-planar TEE assessment, especially the ME gastric view, is crucial for 

comprehensive evaluation. This case underscores the importance of integrating TEE into the management of PAS to optimize 

patient outcomes. 
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1. Introduction 

Pulmonary artery sarcoma (PAS) is an exceedingly rare and 

aggressive malignancy originating from the mesenchymal 

cells within the intimal or subintimal layers of the pulmonary 

artery. With fewer than half of thousand documented cases 

worldwide and an estimated incidence of 0.001% to 0.03%, 

PAS poses significant diagnostic and therapeutic challenges 
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[1, 2]. Clinically and radiologically, PAS often mimics 

thromboembolic disorders and inflammatory conditions, 

leading to frequent misdiagnosis and delayed treatment [3-6]. 

This diagnostic ambiguity can result in suboptimal manage-

ment and poor prognostic outcomes. The article reports a 

patient with severe symptoms of pulmonary artery sarcoma 

who underwent surgical resection with extracorporeal circu-

lation under the guidance of transesophageal echocardiog-

raphy (TEE). This case report aims to focus on the importance 

of TEE in PAS surgical resection. 

2. Case Report 

A 35-year-old female was admitted with a 13-day history of 

worsening dyspnea on exertion and an 8-day history of syn-

cope. Physical examination revealed loud pulmonary com-

ponent of the second heart sound and a systolic murmur at the 

pulmonary valve area. Her transthoracic echocardiography 

(TTE) demonstrated a dilated pulmonary artery containing a 

large, mobile, irregular mass (45 × 23 mm) located within the 

main pulmonary artery and its branches, adjacent to the pul-

monary valve. A small amount of blood flow signal was de-

tected in the pulmonary artery, Vmax=2.8 m/s. Severe pul-

monary hypertension and right heart enlargement were also 

observed (Figures 1, 2). Her computed tomography pulmo-

nary angiography (CTPA) revealed filling defects in the 

pulmonary trunk and bilateral pulmonary arteries, suggestive 

of pulmonary embolism (PE), thickened pulmonary artery 

wall, and minimal pericardial effusion. Her laboratory tests 

indicated thrombocytopenia, hypoalbuminemia and elevated 

inflammatory markers. Initial management of the patient was 

diagnosed with intermediate-to-high-risk PE and initiated on 

fondaparinux. Despite 9 days of anticoagulation therapy, 

follow-up echocardiography showed persistent masses. Dur-

ing the treatment process, the patient experienced a fainting 

episode and lost consciousness. After active rescue measures, 

the patient regained normal heart rhythm. It is considered that 

the pulmonary embolism has recurred, and urgent removal of 

the pulmonary vascular mass is required. 

After anesthesia induction, intraoperative transesophageal 

echocardiography (TEE) identified a mobile mass occupying 

the entire lumen of the pulmonary artery, with accelerated 

blood flow and tricuspid regurgitation (Figure 3). Before the 

surgery, the patient suddenly experienced cardiac arrest. The 

surgeon immediately performed emergency cardiac com-

pression, and carried out emergency heparinization treatment, 

open-chest surgery, and established extracorporeal circulation 

to maintain systemic perfusion. During the surgical procedure, 

a mass lesion was identified within the main pulmonary artery, 

extending into the left and right pulmonary arteries. The sur-

geon removed the tumor and performed a pulmonary artery 

reconstruction surgery for the patient using a donor pericar-

dium. With the assistance of a large number of vasoactive 

drugs, the patient successfully broke free from extracorporeal 

circulation. TEE revealed the mass was smaller and pulmo-

nary arterial blood flow had increased compared to before the 

operation (Figure 4). Meticulous hemostasis was achieved, 

and heparin anticoagulation was reversed with protamine 

sulfate. Given the presence of severe myocardial edema and 

significant right heart compression secondary to attempted 

sternal closure, definitive sternal closure was deferred until 

resolution of myocardial edema. The patient was subse-

quently transferred to the intensive care unit (ICU) for post-

operative management. 

The patient underwent re-exploration thoracotomy with 

hemostasis and wound debridement on postoperative day 

(POD) 3. Vasoactive agents were successfully weaned and 

endotracheal extubation was performed on POD 5. Postoper-

ative TTE indicated hypoechoic irregular masses (annular 

level) in the main pulmonary artery post-tumor resection, 

right ventricular dilation with pulmonary artery enlargement, 

Mild-to-moderate pulmonary valve regurgitation, Moder-

ate-to-severe tricuspid regurgitation, Preserved biventricular 

systolic function. Histopathological examination confirmed 

malignant sarcoma, with immunohistochemical profiling and 

molecular studies establishing the final diagnosis as carcino-

sarcoma. The patient was discharged on POD 9 in stable 

condition. 

 
Figure 1. Preoperative TTE (a giant mass in the main pulmonary 

artery trunk). 

 
Figure 2. TTE (blood flow through the main pulmonary artery was 

difficult). 
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Two months post-discharge, the patient presented with re-

current syncopal episodes persisting for 10 hours, accompa-

nied by bradycardia and undetectable peripheral oxygen sat-

uration. Despite emergent cardiopulmonary resuscitation, the 

patient succumbed to the condition. 

 
Figure 3. Preoperative TEE (a giant mass in the main pulmonary 

artery trunk. And blood flow through the main pulmonary artery was 

difficult.). 

 
Figure 4. Postoperative TEE (The mass was smaller and pulmonary 

arterial blood flow had increased compared to before the operation). 

3. Discussion 

Pulmonary artery sarcoma (PAS) is extremely rare in car-

diovascular diseases. PAS often affects the main pulmonary 

artery or left pulmonary artery [7-10]. Clinically and radiolog-

ically, PAS poses a significant diagnostic challenge, closely 

mimicking both thromboembolic disease and inflammatory 

pulmonary processes [11]. Multimodal imaging integration 

remains crucial: cardiac magnetic resonance (CMR) provides 

superior soft-tissue characterization for differential diagnosis 

[12], while computed tomography (CT) delineates anatomical 

extent. TEE emerges as the modality of choice for real-time 

hemodynamic monitoring, offering distinct advantages over 

CT in procedural guidance and avoiding ionizing radiation 

[13]. 

Our case illustrates diagnostic complexities of pulmonary 

artery orifice sarcoma. Position-dependent tumor mobility 

precipitated recurrent thromboembolic events with hemody-

namic collapse, manifesting as positional syncope and cardiac 

arrest. Anatomical obstruction at the pulmonary arterial bi-

furcation created a "ball-valve" effect, generating dynamic 

right ventricular outflow tract (RVOT) obstruction exacer-

bated by positional changes. Emergent surgical intervention 

proved mandatory given the imminent risk of sudden death 

from recurrent hemodynamic collapse. 

Based on the provided information, here's a summary of the 

perioperative TEE scanning process for patients with pul-

monary artery sarcoma. 

Preoperative TEE we should do detailed baseline assess-

ment and risk stratification. Such as Accurately determine 

tumor location and extent, severity of RVOT obstruction, 

tricuspid valve (TV) function, pulmonary artery (PA) pres-

sures, identify high-risk features such as extensive PA inva-

sion, severe right ventricular (RV) dysfunction, and baseline 

PE. 

Intraoperative we should continuously TEE monitoring to 

evaluation for sudden hemodynamic failure (RVOT/cardiac 

arrest). TEE monitors RVOT obstruction changes during posi-

tioning/surgery, visualize tumor resection margins, detects 

iatrogenic TV damage or tumor fragment embolization, and 

asses acute hemodynamic changes (obstructive shock, PE). 

TEE can minimize but not completely eliminate the risk of 

pulmonary embolism. Meanwhile, based on cardiac output, 

vascular resistance index, pulmonary vascular resistance, and 

right heart function, TEE is beneficial for intervention guidance 

in direct infusion, and the use of positive inotropic 

drugs/vasopressor drugs for treatment. 

Postoperative we can immediately evaluation to confirm 

RVOT decompression, TV integrity, complete tumor resec-

tion, and absence of acute PE/RV failure. TEE is conducive to 

early detection, such as ruling out residual obstruction, TV 

damage, or embolism CTPA, Ventilation/Perfusion (V/Q) 

Scintigraphy if TEE inconclusive. Also, TEE can also assess 

cardiac function and guide postoperative management in-

cluding fluid supplementation, the use of diuretics, and the 

administration of positive inotropic drugs. 

We have reflected on certain measures that seemingly have 

the potential to improve patient outcomes [14]. Conducting 

multi - planar TEE assessment during the perioperative period, 

especially the mid-esophageal gastric view, is crucial for the 

evaluation below the valve. The team can detect early warning 

signs such as a sudden increase in the right ventricular outflow 

tract pressure gradient, right ventricular dilation/dysfunction, 

new TEE - detected regurgitation, or acute hemodynamic 

collapse. The echocardiographer must proactively com-

municate the examination results to the surgeons and anes-

thesiologists. If the patient has the following conditions after 

surgery, timely imaging examinations should be completed: 
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persistent right ventricular dysfunction, hypoxia or electro-

cardiogram changes require urgent CTPA, V/Q scanning. It 

may even be necessary to perform multiple TTE/CTPA ex-

aminations [15]. 

4. Conclusions 

This case illustrates the critical need for PAS awareness in 

refractory PE. TEE is indispensable for diagnosis and peri-

operative management. Early multidisciplinary intervention 

may improve outcomes in this rare malignancy. 
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