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Case Report

Introduction

Malignant tumors of the heart have a poor prognosis. The 
mean survival time is 5 months after the resection.[1] Although 
advanced imaging modalities such as computed tomography 
and cardiac magnetic resonance provide important information 
on tumors,[2] the pathological examination is still necessary for 
the diagnosis and selection of treatment. A biopsy is generally 
guided by transesophageal echocardiography (TEE). However, 
TEE is semi‑invasive and frequently induces vomiting and 
discomfort, and patients are required to lie quietly, particularly 
during biopsy procedures; TEE should also be avoided during 
pulmonary vein ablation procedures for the same reason. 
Intracardiac echocardiography (ICE) is a promising imaging 
modality for detailed intracardiac atrial imaging and safer 
biopsy procedures.[3,4]

Case Report

A 47‑year‑old woman consulted a doctor due to a persistent 
cough. Multiple pulmonary nodules were identified in 
her chest X‑ray, and she was transferred to our hospital, 

where we diagnosed multiple pulmonary nodules and 
pericardial effusion. Blood examination showed no specific 
abnormalities that would indicate infection or collagen 
diseases. Transthoracic echocardiography confirmed a 
mass in the right atrium [Figure 1a], and contrast‑enhanced 
computed tomography also revealed a 30  mm  ×  60  mm 
intracardiac mass in the right atrium  [Figure  1b‑d]. 
Fluorodeoxyglucose positron emission tomography showed 
abnormal uptake in the right atrial mass and multiple 
pulmonary nodules. These findings suggested a primary 
malignant tumor in the right atrium and multiple pulmonary 
metastases. The pathology of a transbronchial lung biopsy 
and cytology of pericardial fluid were negative. Therefore, 
we performed a percutaneous transcatheter biopsy  (PTB) 
of the right atrial tumor under ICE guidance after obtaining 
consent from the ethical committee of our institution, 
because ICE during PTB is not covered by medical insurance 
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in Japan. The patient gave written informed consent before 
the procedure.

A 5.5 French  (Fr) cardiac bioptome was advanced through 
a 6 Fr long sheath in the right jugular vein, and a 9‑MHz 
Ultra ICE catheter  (Boston Scientific Corporation, Natick, 
MA, USA) was advanced through a 9 Fr long sheath in the 
femoral vein [Figure 2a]. The right atrial tumor was clearly 
visualized [Figure 2b], and six biopsy specimens were taken. 
This image was same as the image that was previously 
obtained by TEE [Figure 2c]. There were no complications 
related to the procedure. Pathology and immunohistochemistry 
revealed primary cardiac angiosarcoma. After seven cycles 
of chemotherapy  (paclitaxel 100  mg/m2), the pulmonary 
metastasis was clearly improved [before: Figure 3a and after: 
Figure  3b]. The patient was alive 18 months after the first 
consult, even though the mortality of angiosarcoma is high.

Discussion

Primary cardiac tumors are rare, with an incidence ranging 
from 0.001% to 0.28% in an autopsy series.[5] Approximately 
75% of primary cardiac tumors are benign, with myxomas 
accounting for 50% of them, and the rest are malignant. For 
the diagnosis of primary cardiac tumors, cardiac biopsy is 
necessary. However, PTB requires high skill, particularly in 
the atrium, because the atrial wall is thin. In addition to a report 
of cardiac tumors that were diagnosed by a PTB in the right 
ventricle, primary cardiac lymphoma diagnosed by a PTB in 
the right atrium has been reported.[6,7] We described a case of 
primary cardiac angiosarcoma that was diagnosed by PTB in 
the right atrium.

Angiosarcoma is one of the various forms of malignant 
tumors, accounting for approximately 8% of primary cardiac 

tumors.[8] The prognosis of primary cardiac angiosarcoma 
is very poor, with a mean survival of 3.8  ±  2.5  months 
without surgical resection.[9] Survival times range from 12 
to 30 months, even in patients with various combinations of 
surgery, chemotherapy, radiation, and/or transplantation.[10] 
Prognostic factors such as tumor grade, age, gender, growth 
pattern, and margin status have not been clearly elucidated. 
For this reason, an immediate diagnosis is needed when an 
angiosarcoma is suspected. In the present case, because of 
lung metastasis, her respiratory status did not allow general 
anesthesia. We chose ICE‑guided PTB that made it possible to 
obtain tumor tissue safely during cardiac catheterization. This 
allowed us to choose appropriate chemotherapy and improve 
her pulmonary metastasis.

Conclusion

Primary cardiac angiosarcoma is a rare tumor with an extremely 
fatal prognosis due to its invasive behavior. Therefore, a 
prompt and safe procedure for diagnosis is imperative for a 
better prognosis. We performed ICE during PTB at our own 
expense, because the ICE procedure during PTB is not covered 
by medical insurance in Japan. Based on the usefulness of 
ICE in the present case of primary cardiac angiosarcoma, ICE 
during PTB should be covered by Japanese medical insurance. 
ICE during PTB reduces the need for a diagnostic open‑chest 
procedure that requires a more invasive approach.
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Figure  2: Images of intracardiac mass.(a) Catheter for intracardiac 
echocardiography  (arrowhead) and cardiac bioptome  (arrow),  (c) 
transesophageal echocardiography shows a hypodense mass attached 
to the anterior atrial free wall (arrowhead),(b) bioptome (arrow) contacting 
the tumor (arrowhead) visualized on intracardiac echocardiography
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Figure 1:  Images of intracardiac mass at the time of initial consultation.
(a) Transthoracic echocardiography shows a hypodense mass attached to 
the anterior atrial free wall (arrowhead), (b) contrast‑enhanced computed 
tomography (axial view). Arrowhead: intracardiac mass in the right atrium, (c) 
contrast‑enhanced computed tomography  (coronal view). Arrowhead: 
intracardiac mass in the right atrium,  (d) contrast‑enhanced computed 
tomography (sagittal view). Arrowhead: intracardiac mass in the right atrium

ba

dc



Naruse, et al.: Right atrial tumor biopsy using intracardiac echocardiography

122 Journal of Medical Ultrasound  ¦  Volume 28  ¦  Issue 2  ¦  April-June 2020

1990;38 Suppl 2:183‑91.
2.	 Sato Y, Matsumoto N, Kinukawa N, Matsuo S, Komatsu S, Kunimasa T, 

et  al. Successful treatment of primary cardiac B‑cell lymphoma: 
Depiction at multislice computed tomography and magnetic resonance 
imaging. Int J Cardiol 2006;113:E26‑9.

3.	 Azzalini  L, de Hemptinne  Q, Asgar A, Ibrahim  R. Right atrial mass 
in a patient with breast cancer: Percutaneous transcatheter biopsy 
under intracardiac echocardiography guidance. BMJ Case Rep 
2016;2016:10.1136/bcr‑2016‑215146.

4.	 Park KI, Kim MJ, Oh JK, Lee JH, Park JH, Choi SW, et al. Intracardiac 
echocardiography to guide biopsy for two cases of intracardiac masses. 
Korean Circ J 2015;45:165‑8.

5.	 McAllister  HA, FenogioJJ. Tumors of the cardiovascular system. In: 
Atras of Tumor Pathology. 2nd  Series. Fascicle 15. Washington DC: 
Armed Forces Institute of Pathology; 1978. p. 99‑100.

6.	 Zanobini M, Dello Russo A, Saccocci M, Conti S, De Camilli E, Vettor G, 
et al. Endomyocardial biopsy guided by intracardiac echocardiography 
as a key step in intracardiac mass diagnosis. BMC Cardiovasc Disord 
2018;18:15.

7.	 Kamiya  K, Sakakibara  M, Yamada  S, Tan  M, Furihata T, Kubota  K, 
et  al. Diffuse large B‑cell lymphoma diagnosed by intracardiac 
echocardiography‑guided cardiac tumor biopsy. Intern Med 
2012;51:1043‑7.

8.	 Patel SD, Peterson A, Bartczak A, Lee S, Chojnowski S, Gajewski P, 
et  al. Primary cardiac angiosarcoma  –  A review. Med Sci Monit 
2014;20:103‑9.

9.	 Janigan DT, Husain A, Robinson NA. Cardiac angiosarcomas. A review 
and a case report. Cancer 1986;57:852‑9.

10.	 Ferguson ER, Walsh GL. Sarcomas of the heart and great vessels. In: 
Pollock RE, editor. Soft Tissue Sarcomas. Hamilton: CB Decker Inc.; 
2002. p. 155‑60.

initials will not be published, and due efforts will be made to 
conceal identity, but anonymity cannot be guaranteed.

Financial support and sponsorship

Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Molina  JE, Edwards  JE, Ward  HB. Primary cardiac tumors: 

Experience at the University of Minnesota. Thorac Cardiovasc Surg 

Figure  3: Chest X‑ray before and after chemotherapy.  (a) Before 
chemotherapy, (b) after chemotherapy
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