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ABSTRACT 
 

Lung cancers can extend along or grow through the pulmonary veins to invade the left atrium. A 51-

year-old man, previously healthy, presented with left-sided chest pain, dry cough, and dyspnea of 2 

months’ duration. The patient also had a history of weight loss and decreased appetite. On physical 

examination, he had tachycardia and tachypnea. Cardiac examination revealed normal heart sounds 

and no murmurs. Auscultation of the chest revealed diminished breath sounds in the left hemithorax. 

Chest radiography showed a left-sided massive pleural effusion. A computed tomography scan 

confirmed the radiographic findings with a mass extending along the pulmonary vein into the left 

atrium, suggestive of tumor thrombosis. Transthoracic and transesophageal echocardiographic 

examinations revealed a mass within the left atrium, measuring about 1.9×1.6 cm at its largest 

diameter. This case report has 2 primary justifications, considering the rarity and the poor outcome. 
(Iranian Heart Journal 2021; 22(4): 148-155) 
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ung malignancies can extend in 

various directions; nonetheless, 

encroachment into the left atrium is a 

rarely reported phenomenon. Cytokines, 

which can be produced by cancer cells, also 

play an important role in tumor growth, local 

invasion, and distant metastasis. Malignant 

cells can involve the pulmonary veins, either 

through lung capillaries or direct extension, 

and invade the left atrium. Tumors that 

directly invade the left atrium belong to T4 of 

the TNM classification, suggesting that the 

tumor is inoperable. Tumor extension to the 

left atrium through the pulmonary veins is 

rarely reported in the literature. 

Case Report 

A 51-year-old man presented with complaints 

of left-sided chest pain of 2 months’ duration. 

The patient had a decreased appetite and 

significant weight loss. He had smoked about 

1 pack of cigarettes every day for the past 15 

years. He was nil premorbid and was not on 

any medications. No significant family history 

was reported. On general physical 

examination, he had grade III clubbing. His 

vital signs showed tachycardia (heart rate 

=118 beats/min) and tachypnea (respiratory 

rate =28 cycles/minute). His blood pressure 

was 130/80 mm Hg with no postural drops. 

He had a normal room air saturation level of 
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98%. Cardiac examination revealed normal 

heart sounds. Pulmonary auscultation 

demonstrated diminished breath sounds in the 

left hemithorax. His blood reports revealed 

hemoglobin of 13.7g% and total counts of 

7400/uL. He had an elevated erythrocyte 

sedimentation rate of 28 mm/h. Other blood 

parameters like renal function and liver 

function tests were within normal limits. His 

chest X-ray showed a left-sided massive 

pleural effusion (Fig. 1). Computed 

tomography (CT) thorax showed a mass lesion 

measuring about 7.5×5.5 cm with irregular 

margins in the left lower lobe with an adjacent 

collapse consolidation of the underlying lung 

and a left-sided gross pleural effusion (Fig. 2A 

& Fig. 2B). A soft tissue density mass 

measuring 1.9×1.6 cm in the left atrium 

suggestive of tumor thrombosis was noted 

(Fig. 3A & Fig. 3B). There was infiltration in 

the left pulmonary artery and the left bronchus 

with severe narrowing in the distal segment 

(Fig. 2A, Fig. 2B & Fig. 4, respectively). 

Electrocardiography (ECG) showed normal 

sinus rhythm. Transthoracic echocardiography 

revealed a moderately dilated left atrium with 

a spherical echogenic, heterogeneous mass 

originating from the left upper pulmonary vein 

obstructing almost 100% of blood flow, which 

was confirmed by transesophageal 

echocardiography (Fig. 5, Fig. 6, Video 1, 

Video 2 & Video 3). The features were 

suggestive of tumor thrombosis. Pleural fluid 

analysis showed a lymphocytic predominance 

with an exudative nature. The pleural fluid 

adenosine deaminase (ADA) and lactate 

hydrogenase (LDH) levels were 4 and 130, 

respectively. Acid-fast bacillus (AFB), Gram 

stain, and cultures came back negative.  

The patient underwent a CT-guided biopsy, 

which revealed the lung malignancy to be a 

poorly differentiated adenocarcinoma. In the 

setting of metastatic left atrial invasion, the 

patient was offered conservative management 

with chemotherapy and supportive care. 

However, later, he was lost to follow-up. He 

was started on anticoagulation with heparin 

in the hospital and later transitioned to oral 

anticoagulation. He was advised to pursue 

follow-ups with the oncology department and 

was discharged in a stable condition. 

 

 

Figure 1. The chest X-ray shows a left-sided massive pleural effusion with an underlying lung collapse. 
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Figures 2A and 2B. The computed tomography thorax shows a mass lesion measuring about 

7.5x5.5 cm with irregular margins in the left lower lobe with an adjacent collapse consolidation of 
the underlying lung and a left-sided gross pleural effusion. There is infiltration in the left pulmonary 
artery and the left bronchus with severe narrowing in the distal segment. 

 
 

 

Figures 3A and 3B. The computed tomography thorax shows a soft tissue density mass measuring 1.9x1.6 cm in 

the left atrium, suggestive of tumor thrombosis. 
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Figure 4. The computed tomography thorax shows infiltration in the left bronchus with severe narrowing in the 

distal segment. 
 
 

 



     
     Ira

n
ia

n
 H

e
a
rt Jo

u
rn

a
l; 2

0
2
1; 2

2
 (4

) 

Cardiac Metastasis of Lung Carcinoma Through Pulmonary Veins Sagar et al 

 
152 

 

Figures 5 and 6. The transesophageal echocardiogram shows the left atrium with a 

spherical echogenic, heterogeneous mass originating from the left upper pulmonary vein 
obstructing almost 100% of the blood flow. 

 
 
Video 1. The transthoracic echocardiogram shows the left atrium with a spherical echogenic, heterogeneous mass 

originating from the left upper pulmonary vein. 
 
Video 2 and 3. The transesophageal echocardiogram shows the left atrium with a spherical echogenic, 

heterogeneous mass originating from the left upper pulmonary vein obstructing almost 100% of the blood flow. 
 

 

DISCUSSION 
 

The incidence of primary cardiac 

malignancies as found in autopsy series is 

around 0.001% to 0.3%, and that of cardiac 

metastasis may be about 20 to 30 times 

higher. 
1
 Even though cardiac metastasis can 

be initially asymptomatic, it can cause life-

threatening complications like arrhythmias, 

conduction blocks, myocardial infarction, 

pericardial tamponade, and pulmonary 

embolism. In this report, we present a case 

of lung adenocarcinoma invading the left 

atrium through the pulmonary vein. 

Malignancies with the highest possibility of 

cardiac metastasis are pleural mesothelioma 

(48.4%), melanoma (27.8%), lung 

adenocarcinoma (21%), undifferentiated 

carcinoma (19.5%), lung squamous cell 

carcinoma (18.2%), breast carcinoma 

(15.5%), ovarian carcinoma (10.3%), 

lympho-myeloproliferative malignancy 

(9.4%), bronchoalveolar carcinoma (9.8%), 
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gastric carcinoma (8%), renal carcinoma 

(7.3%), and pancreatic carcinoma (6.4%). 
2
 

Lung cancer is the most common cancer in 

the world and also the most common cause 

of cancer-related deaths. 
3
 The incidence of 

cardiac metastasis of lung cancer depends on 

the histopathological subtype, with 

adenocarcinoma being the most common. 
1
 

Tumor extension directly via the pulmonary 

veins to the left atrium is uncommon. The 

literature shows that the most common cause 

is sarcoma rather than the direct extension of 

bronchogenic carcinoma. 
4
 Guha et al 

5
 in 

2011 highlighted a worldwide scarcity of 

reported cases while reporting a left atrial 

extension of lung carcinoma, which 

simulated myocardial infarction. Lung 

carcinoma manifesting as a left atrial mass 

was reported in Australia 
6
 and Memphis. 

7
 

Similarly, bronchogenic carcinoma 

simulating left atrial myxoma was reported 

from India. 
4
 Lung carcinoma metastasizing 

through a pulmonary vein to the left atrium 

was reported by Lestuzzi et al 
8
 from Italy, 

Desai et al 
9
 from Pittsburgh, and Watanabe 

and Kubo. 
10

 Similarly, an atypical 

hematogenous metastatic invasion of the left 

atrium from a lung malignancy presenting as 

a stroke was reported by Cipriano F et al. 
11

 

The most frequent sites of the metastasis of 

lung carcinoma include mediastinal lymph 

nodes, liver, bone, adrenals, and brain. The 

most common site of cardiac metastasis is 

the epicardium or the pericardium. 
1
 

Myocardial involvement is less common, 

while endocardial, intracavitary, or valvular 

metastasis is the least common. 
12

 The 

mechanism of spread is usually through the 

lymphatic channels. Eighty percent of 

metastases occur to the right-sided 

chambers, with the right atrium being the 

most commonly affected chamber. This is 

due to the slower flow of the blood in the 

right chambers, along with the filtering 

effect of the pulmonary circulation to the 

left-sided chambers. 
13

 

Echocardiography is the investigation of 

choice for the diagnosis of cardiac 

metastasis. Transesophageal 

echocardiography confers better 

visualization of the atria and the great 

vessels when compared with transthoracic 

echocardiography, CT, and magnetic 

resonance imaging (MRI). 
14

 CT and MRI 

are helpful as they visualize the location and 

provide not only detailed morphological 

features but also information about the 

extension, local invasion, and mediastinal or 

pulmonary metastasis. Additionally, they 

identify fat, calcification, fibrous tissue, 

melanin, hemorrhage, or cystic changes in 

the metastatic nodules and offer some 

degree of histological differentiation. 

Contrast administration usually helps in 

differentiating tumors and thrombi. 
15

 

The management of patients with lung 

carcinoma with left atrial involvement is 

primarily nonsurgical and usually palliative 

with chemotherapy and radiation. 
16

 

Interventions for acute cardiac 

complications like arrhythmia, pericarditis, 

tamponade, or infarction may be required. 

Some lung cancers with left atrial 

involvement but no systemic metastasis 

might well respond to surgical resection. 

With careful selection of patients like 

excluding those with mediastinal invasion or 

the involvement of regional lymph nodes, 

surgical results can be very good as shown 

in a study involving 15 patients with non–

small-cell lung carcinoma (NSCLC) with 

left atrial involvement who underwent 

extended pneumonectomy along with left 

atrial resection without cardiopulmonary 

bypass where the overall 3-year survival rate 

was 39%. 
17

 
 
 

CONCLUSIONS 
 

Lung carcinoma has the potential for 

invading the heart. Cardiac invasion by the 

tumor can be complicated by the 

development of multifocal embolic cerebral 
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infarcts in some cases. Given the aggressive 

nature of the malignancy, treatment is 

mainly palliative through chemotherapy 

with a limited role for surgical intervention. 
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