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Huge Left Atrial Extension of Metastatic Lung Tumor via Pulmonary 
Vein: Report on the Third Case of Osteosarcoma
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Abstract

The antemortem diagnosis of cardiac metastases in osteogenic sar-
coma has been documented in only 26 cases over the past 55 years, 
approximately. However, extension of metastatic lung tumors into 
the left atrium via pulmonary veins is very rare. Here, we report the 
third case of osteosar¬coma exhibiting such extension. A 25-year-
old woman with pulmonary metastasis from osteosarcoma present-
ed with a huge mass in her left lung, extending to the left atrium 
through the left inferior pulmonary vein.
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Introduction

Lung cancer is one of the most common causes of metastatic 
cardiac tumours, but very few cases of intracardiac extension 
via the pulmonary vein have been seen [1-3]. Primary pul-
monary malignancies with invasion of the pulmonary veins 
and left atrium (LA) occurred most frequently in non-small 
cell carcinoma of the lung [2].

Indeed, in our exam¬ination of the literature, we noted 
only 26 heart ostesarcoma metastasis cases over the past 55 
years. To our knowledge, the case presented here is the third 
citing intra-left atrial extension via the pulmonary vein by 
metastatic osteosarcoma.

Case Report

Three years ago, a 25-year-old female patient was admit-
ted to the orthopedic clinic for three months because of in-
creased swelling and pain in her left knee.

Magnetic resonance imaging (MRI) revealed a large 
mass in her femur distal area at the left-knee, with no evi-
dence of distant metastasis noted on positron emission 
tomography-computed tomography (PET/CT). Following 
open biopsy, she was diagnosed with osteosarcoma.

The patient performed a complete resection of the pri-
mary tumor after three courses of chemotherapy.

The following year, pulmonary metastases were identi-
fied on a follow-up chest CT scan. Two metastatic nodules 
were removed from the left lover pulmonary lobe. Two years 
after the surgery, a CT scan revealed multiple bilateral pul-
monary calcific node metastases (the largest was 25 × 47 
mm in diameter and located in the left lower lobe) (Fig. 1). 
Because these new pulmonary tumors were unresectable, 
systemic chemotherapy was performed. Three years after 
the surgery, a follow-up contrast chest CT scan revealed a 
mass of approximately 5 × 10 cm in diameter extending into 
the left atrium through the pulmonary vein with amorphous 
calcifications and hypodense areas (Fig. 2). The physical ex-
amination revealed no remarkable findings, and the patient 
presented no further symptoms. Laboratory findings were all 
within normal ranges. Pulmonary function was normal, and 
trans¬thoracic echocardiography confirmed normal cardiac 
function.

The patient was referred to thoracic surgeons for poten-
tial surgical resection. At a multidisciplinary conference, we 
decided to recommend removal of the tumor to prevent mas-
sive tumor emboli and sudden cardiac dysfunction owing to 
intracardiac extension. However, because these new cardiac 
tumors were unresectable, systemic chemotherapy was per-
formed.

Discussion
  
Metastases to the heart and pericardium are much more com-
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mon than primary cardiac tumors and are generally associ-
ated with a poor prognosis [1-4]. Such extension occurs most 
frequently in non-small cell carcinomas, but also has been 
reported in primary pulmonary sarcoma. Metastases to the 
heart occur with approximately 15% of all sarcomas [2, 3].

Secondary intracardiac neoplasms arise most frequently 
from renal cell carcinoma, bronchogenic carcinoma, Wilms’ 
tumor, chondrosarcoma, and osteogenic sarcoma [3, 5].

In contrast to primary osteosarcomas of the heart, osteo-
sarcoma metastases to the heart are often right-sided, sug-
gesting intravascular and intracardiac seeding and/or spread. 
Documented cases of the tumor reaching the right heart via 
pulmonary venous extension are sparse [6].

The reported symptoms and signs in patients with met-
astatic osteogenic sarcoma of the heart include dyspnea, 
syncope, peripheral cyanosis and subcutaneous edema sec-
ondary to massive tumor invasion, and compression or ob-
struction of the venous system [5].

Chest radiography may show pulmonary metastases 
and/or bony structure metastases (radiographically visible) 
inside the heart, which is the most unique feature of osteo-
genic sarcoma involving the heart [5]. In our case, the initial 
symptoms of chest tightness and exertional dyspnea were 
considered nonspecific. There was tumor plop and cardiac 
murmur, the results of cardiac examination. There was bone 

formation in the intracardiac tumor in the chest X-ray.
Osteogenic sarcoma involving the heart is unique in 

that the metastases contain bone. In patients with osteogenic 
sarcoma, the calcific areas of increased opacity may be vis-
ible on chest radiographs but are better demonstrated on CT 
scans as high-attenuation lesions [5].

However, we found that left atrial extension of meta-
static lung tumors through pulmonary veins is extremely 
rare; only 13 cases, including the patient, have been reported 
in the literature. These cases were chondrosarcoma (n = 5) 
[7-10], osteosarcom (n = 2) [11, 12], leiomyosarcoma [13], 
malignant fibrous histiocytoma [14], synovial sarcoma [15], 
Ewing sarcoma [16] and carcinoma of the cervix (n = 1 each) 
[11]. To our knowledge, ours is the third reported case of os-
teosarcoma exhibiting such extension. Although carcinomas 
of the colon, breast, kidneys, and head and neck frequently 
metastasize to the lungs, only one case of cervical cancer 
has been reported to show this type of extension. Given that 
sarcomas tend to metastasize through the vasculature instead 
of the lymphatic system, sarcomas may exhibit invasion dis-
tinct from carcinoma.

In the present case, however, the patient had multiple 
unresectable metastases (lung). In addition, even though pal-
liative resections are often performed in the oncology prac-
tice to ease certain tumor-related symptoms, this patient was 

Figure 1. (a) PA chest X-Ray, (b) Lateral chest X-Ray, (c) Axial chest computed tomography scan. Metastatic 
nodules are seen.
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asymptomatic. In our case, we considered that the growing 
tumor might induce sudden cardiac arrest owing to obstruc-
tion of cardiac inflow. In light of this possibility, we recom-
mended prophylactic surgical resection of the tumor.

In summary, we experienced a case of metastatic lung 
tumors extending into the left atrium via the pulmonary vein. 
Metastatic tumors exhibiting this type of extension are ex-
tremely rare, and this particular case is the third known re-
port of its occurrence with osteosarcoma. Given the severe 
complications that have been reported in patients with this 
type of extension, immediate prophylactic surgery should be 
considered.
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