
Cardiac Imaging
Iran J Radiol. 2017 April; 14(2):e31757.

Published online 2016 August 10.

doi: 10.5812/iranjradiol.31757.

Case Report

Imaging Findings of a Primary Cardiac Osteosarcoma Arising From

the Left Atrium and Mitral Posterior Leaflet with Multiple Metastases

in A 58-Year-Old Woman

Eun Jee Song,1 Se Hwan Kwon,2,* Hyo Chul Youn,3 Soo Cheol Kim,3 Jong Soo Shin,4 and Joo Hyeong Oh2

1Department of Medicine, Graduate School, Kyung Hee University, Seoul, Republic of Korea
2Department of Radiology, College of Medicine, Kyung Hee University Hospital, Kyung Hee University, Seoul, Republic of Korea
3Department of Cardiothoracic Surgery, College of Medicine, Kyung Hee University, Seoul, Republic of Korea
4Department of Radiology, Kyung Hee University Hospital at Gangdong, Seoul, Republic of Korea

*Corresponding author: Se Hwan Kwon, Department of Radiology, College of Medicine, Kyung Hee University Hospital, Kyung Hee University, Seoul, Republic of Korea. Tel:
+82-29588622, Fax: +82-29680787, E-mail: Kwon98@khu.ac.kr

Received 2015 July 23; Revised 2015 September 07; Accepted 2015 September 15.

Abstract

Primary cardiac osteosarcoma is a very rare malignancy with nonspecific symptoms, making early diagnosis a challenge. We re-
port the computed tomography and magnetic resonance imaging findings of a primary cardiac osteosarcoma arising from the left
atrium and posterior mitral leaflet in a 58-year-old woman with multiple metastases to the brain, skull, clavicle, lung, ribs, liver,
lymph nodes, and thyroid gland.
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1. Introduction

Primary cardiac tumors are found in 0.002% - 0.3% of
patients in autopsy studies (1). A primary cardiac osteosar-
coma is a clinical and pathological surprise, accounting
for less than 10% of primary cardiac malignancies and only
3% - 9% of all cardiac sarcomas (1, 2). Unlike metastatic os-
teosarcoma, which most often occurs in the right atrium,
primary cardiac osteosarcomas arise in the left atrium (LA)
in the overwhelming majority of cases (2). We describe
the computed tomography (CT) and magnetic resonance
imaging (MRI) findings of a primary cardiac osteosarcoma
arising from the LA and posterior mitral leaflet in a 58-year-
old woman with multiple metastases to the brain, skull,
clavicle, lung, ribs, liver, lymph nodes, and thyroid gland.

2. Case Presentation

A 58-year-old woman was admitted to our hospital
complaining of chest discomfort, dyspnea, hoarseness,
and a mild headache. Her symptoms had begun one
month earlier. The patient denied a history of systemic dis-
ease, and her family history, including for malignancy, was
non-contributory. An electrocardiogram (ECG) showed a
sinus rhythm of 70 bpm, and all laboratory findings were
within normal limits. A chest x-ray revealed clear lungs
with a normal-sized heart. A transthoracic echocardio-
gram showed a 1.5 × 1.8 cm echogenic mass in the lateral

wall of the LA adjacent to the posterior leaflet of the mitral
valve (not shown).

For further evaluation, cardiac CT was performed us-
ing an ECG-gated 128-slice multi-detector CT scanner (In-
genuity; Philips Medical Systems, Best, the Netherlands).
Unenhanced CT of the heart showed dense calcification in
the tumor, and the contrast-enhanced mid-diastolic phase
images showed a broad-based low-attenuation mass in the
lateral wall of the LA adjacent to the mitral valve (Fig-
ure 1). CT also revealed diffuse thickening of the LA wall
around the mass and the posterior leaflet of the mitral
valve. No pleural effusion or lymph node enlargement was
noted. MRI (Intera Achieva 3T; Philips Medical Systems,
Best, the Netherlands) showed a lobulated mass with a
broad stalk at the lateral wall of the LA, and diffuse thicken-
ing of the adjacent LA wall and posterior leaflet of the mi-
tral valve. The mass was isointense relative to cardiac mus-
cle on T1-weighted images (T1WI), and was hyperintense on
T2-weighted images (T2WI) (Figure 2). The mass showed
strong enhancement on the contrast-enhanced images.

An initial diagnosis of atrial myxoma was considered.
However, the wall thickening that included the posterior
mitral leaflet, along with the calcifications, made us con-
sider other malignant cardiac tumors, such as metastasis
or sarcoma. After a general evaluation, we decided to re-
spect the tumor. Intraoperatively, the tumor was seen to
have invaded the lateral wall of the LA and the posterior mi-
tral leaflet (Figure 3). The atrial mass was resected, but com-
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Figure 1. Unenhanced (A) and contrast-enhanced (B) mid-diastolic-phase CT images showing a broad-based tumor (arrows) with dense calcification involving the LA lateral
wall, with diffuse thickening of the surrounding LA wall and posterior leaflet of the mitral valve.

plete resection and mitral valve replacement could not be
performed due to tumor extension into the adjacent struc-
tures. Histologically, the LA mass was composed mainly of
atypical spindle-shaped cells forming lace-like osteoid (Fig-
ure 4). The final diagnosis was primary cardiac osteosar-
coma.

At that time, expansile osteolytic masses in the pari-
etal bone were found on brain CT, measuring 2.0 × 2.0
cm (right) and 4.0 × 3.3 cm (left). A craniectomy and
mass removal was performed, which confirmed metastatic
osteosarcoma. The patient began chemotherapy with
ifosfamide and doxorubicin. However, one year later,
she presented with multiple metastases, including in the
brain, skull, clavicle, lung, ribs, liver, lymph nodes, and
thyroid gland. Positron emission tomography (PET)-CT
showed multiple fluorodeoxyglucose (FDG)-avid areas in
the metastatic lesions (Figure 5). At that time, the patient
was admitted to the hospital for supportive care.

3. Discussion

Primary cardiac malignancies are rare, and most car-
diac tumors are metastases, which are 20 - 40 fold more
common than primary tumors (1, 2). Benign tumors, such
as myxomas, lipomas, and papillary fibroelastomas, com-
prise approximately 75% of all primary cardiac tumors,
while primary malignant tumors comprise approximately

25%. Primary cardiac osteosarcoma is rare, accounting for
less than 10% of primary cardiac malignancies (1).

Primary cardiac osteosarcomas are commonly situ-
ated in the LA and are frequently confused with LA myxo-
mas on imaging. Possible clinical presentations are similar
to those of other mass lesions in the cardiac chambers and
may be obstructive, embolic, or metastatic (3). The clinical
manifestations of cardiac tumors depend on their anatom-
ical location and reflect the degree of obstruction, inva-
sion, and embolization of specific intracardiac structures.
Most patients present with dyspnea secondary to mitral
valve obstruction (3, 4). Our patient presented with chest
discomfort, dyspnea, hoarseness, and a mild headache. In
our case, there was debate over whether the cardiac le-
sion was a primary malignancy, metastatic tumor, or myx-
oma. Most reported cases of metastatic osteosarcoma are
located in the right atrium, and primary osteosarcomas
are found in the LA in the overwhelming majority of cases
(2). Therefore, the cardiac lesion in our case was thought to
be a primary cardiac tumor rather than metastasis. In addi-
tion, imaging findings such as a broad base of attachment
and an infiltration pattern suggested primary cardiac ma-
lignancy rather than benign myxoma (5).

Primary cardiac osteosarcomas are very aggressive,
with a high rate of recurrence and metastasis. Metastases
are commonly observed at various sites at the time of the
initial diagnosis, and the average survival is 6 months from
the time of diagnosis (1, 3, 6). Metastases to distant organs,
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Figure 2. MRI showing a lobulated, broad-based mass (arrows) at the lateral wall of the LA, and diffuse thickening of the surrounding LA wall and posterior leaflet of mitral
valve. The mass was isointense relative to cardiac muscle on T1WI (A) and hyperintense on T2WI (B). On the contrast-enhanced images (C), the mass showed strong enhance-
ment.

including the skin, brain, thyroid, lung, stomach, liver, kid-
ney, muscle, intestine, peritoneum, and bone have been
reported (4). Our case also revealed multiple metastases
in the brain, skull, clavicle, lung, ribs, liver, lymph nodes,
and thyroid gland, even though the patient had under-
gone chemotherapy after surgical removal of the tumor.

According to previous reports, the characteristic CT
findings of cardiac osteosarcoma are a low-attenuation
mass with dense calcification and a broad base of attach-
ment (6). An aggressive growth pattern may be seen, such

as extension or invasion into the surrounding structures
(mitral valve, pulmonary veins, atrial septum, and epi-
cardium) (1, 2). However, calcification may also be mini-
mal, and in the early stages it may be mistaken as benign,
including degenerative calcification of the mitral valve,
caseous calcification of the mitral valve annulus, or an-
other benign, dystrophic type of calcification (2). Our case
showed relatively typical CT findings of osteosarcoma, in-
cluding a densely calcified low-attenuation mass with dif-
fuse thickening of the surrounding LA wall and posterior

Iran J Radiol. 2017; 14(2):e31757. 3

http://ijp.tums.pub


Song EJ et al.

Figure 3. Intraoperative image showing the broad-based LA mass (arrow) with dif-
fuse thickening of the surrounding LA wall and posterior leaflet of the mitral valve.

Figure4. Microscopic image showing atypical round and spindle-shaped cells form-
ing lace-like osteoid

mitral leaflet.

The MRI characteristics of cardiac osteosarcomas still
remain unclear. Yamagishi et al. (5) first reported the MRI
findings of a cardiac osteosarcoma in which the tumor
appeared as a huge mass of heterogeneous signal inten-
sity in the LA. However, their report focused on the role of
MRI in differentiating malignant from benign tumors. Car-
diac osteosarcomas have been reported as irregularly lobu-
lated masses with variable heterogeneous signal intensity
on T1WI and heterogeneous hyperintensity on T2WI (1, 7).
Ahn et al. (1) reported that cardiac osteosarcomas showed
mildly heterogeneous high signal intensity on T1WI and

Figure 5. PET-CT image taken one year after surgery, showing multiple FDG-avid ar-
eas in the metastatic lesions (arrows).

heterogeneously high signal intensity on T2WI, with het-
erogeneous enhancement. Foci of hemorrhage may be
seen as focal areas of high signal intensity on T1WI, whereas
cystic or necrotic changes cause high signal intensity on
T2WI. However, hemorrhage and necrosis may be seen on
MRI in other sarcomas, making these findings nonspecific
(7). In our case, the tumor showed isointense signal rela-
tive to cardiac muscle on T1WI, and heterogeneously hyper-
intense signal on T2WI, with relatively homogeneous en-
hancement on contrast-enhanced images. Further studies
are needed to correlate the signal intensities on MRI im-
ages and the contrast-enhancement patterns on CT with
the histological composition.

Due to its low incidence, no standard treatment for pri-
mary cardiac osteosarcoma has yet been established. Sur-
gical resection is usually the initial treatment. Complete
surgical excision is important for improving the survival
rate and prognosis of patients with primary cardiac sar-
coma (8, 9). Unfortunately, in our case, the tumor was not

4 Iran J Radiol. 2017; 14(2):e31757.

http://ijp.tums.pub


Song EJ et al.

resected completely because it had extended into adjacent
structures, including the LA wall and the posterior mitral
valve leaflet. As a result, our patient developed multiple
metastases despite undergoing chemotherapy.

In summary, we present the CT and MRI findings of a
rare case of primary cardiac osteosarcoma arising from the
LA and posterior mitral leaflet in a 58-year-old woman with
multiple metastases to the brain, skull, clavicle, lung, ribs,
liver, lymph nodes, and thyroid gland.
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