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Case Report

Primary cardiac rhabdomyosarcoma developed after receiving
radiotherapy for left breast cancer 18 years prior
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A B S T R A C T

The heart is an organ where primary malignant tumors rarely develop. In particular, the incidence of
cardiac rhabdomyosarcoma (RMS) is extremely low. It has been reported that the risk of second
malignant tumors in mediastinum is increased by radiotherapy in women with breast cancer. However,
little is known about the association between irradiation to heart and cardiac RMS. Here, we report a case
of a 68-year-old woman with primary cardiac RMS. She suddenly presented syncope at a workplace, and
was taken to the emergency room at our hospital. Several imaging tests, including echocardiogram and
cine magnetic resonance imaging, detected two tumors in the right ventricle (RV) and its outflow tract,
which had almost obstructed the main trunk of the pulmonary artery (PA). To avoid sudden PA occlusion
by the tumor, we emergently performed surgical excision of the tumors from the RV. Pathological
analysis revealed that these tumors were embryonal type RMS. She had received radiotherapy after
mastectomy for left breast cancer 18 years previously, and no recurrence of breast cancer had been
detected. This cardiac RMS is considered as a second malignant tumor related to radiotherapy for breast
cancer.
<Learning objective: We experienced a 68-year-old woman having two tumors of the RMS in RV, who
had received radiotherapy for left breast cancer 18 years previously and had previously presented no
recurrence. There is literature suggesting that radiotherapy may increase the risk of soft-tissue sarcoma
in women with breast cancer. We should be aware of cardiac RMS as a second malignant tumor related to
radiotherapy for breast cancer, although its incidence is extremely low.>
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Introduction

Primary cardiac tumors are rare and the incidence is estimated
to be 0.0017% [1]. Of these, 10–25% are malignant [1,2]. The
incidence of rhabdomyosarcoma (RMS) within primary malignant
cardiac tumors is approximately 10% [2]. Thus, the overall
incidence of primary cardiac RMS is extremely low. However, it
has been reported that radiotherapy increases the risk for soft-
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tissue sarcoma in women with breast cancer [3,4]. Here, we report
a patient with primary cardiac RMS that developed in the right
ventricle (RV), who had received radiotherapy for left breast cancer
18 years previously. The association between irradiation to the
heart and the development of a cardiac malignant tumor is
discussed herein.

Case report

A 68-year-old female suddenly lost consciousness at a
workplace. Her blood pressure was below 60 mmHg at that time.
She was immediately taken to the emergency room at our hospital.
After a rapid infusion of saline, her blood pressure was raised to
 reserved.
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Fig. 1.

Transthoracic echocardiogram and schematic illustration. (A) Four-
chamber view. (B) Short-axis view (aortic valve level). The tumors are
indicated by the hatched area.
RV, right ventricle; RA, right atrium; LV, left ventricle; LA, left atrium;
ROVT, right ventricular outflow tract; AV, aortic valve.
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117/66 mmHg, and her consciousness was restored and clear. On
admission, no remarkable physical finding was observed. Electro-
cardiogram showed a regular sinus rhythm (heart rate 70 beats/
min) and no remarkable change in ST segment and T wave.
Transthoracic echocardiogram showed two masses swinging in the
right ventricle (RV) and its outflow tract, which were 31 � 24 mm
and 22 � 17 mm in size, respectively (Fig. 1). Contrast-enhanced
computed tomography showed that these tumors seemed to take
root in the septal wall of the RV. There was no metastatic lesion in
other organs including liver and lung. Cine magnetic resonance
imaging of the heart revealed that one of the high-intensity masses
on T2 STIR had almost obstructed the main trunk of the PA (Fig. 2).
From these examinations, we inferred that her syncope was caused
by an obstructive shock that temporarily occurred due to a
transient obstruction of PA flow by the tumor. To avoid a
Fig. 2.
Magnetic resonance imaging of the heart. (A) Sagittal section (pulmonary arte
view, interventricular septum level). The tumors are indicated by the arrow
subsequent sudden PA occlusion by the tumor, we emergently
performed surgical excision of the tumors from the RV that was not
a complete removal. In order to preserve RV function, we could not
remove all of the tumors from the RV wall and the papillary
muscles. The excised tumors were yellowish, lustrous, elastic, and
had processes. In histological findings, the tumors were composed
predominantly of primitive mesenchymal cells and rhabdomyo-
blasts. Massive necrosis was also seen. In immunohistochemical
analysis, the tumor cells were positively stained for myogenin as
well as desmin, muscle actin, and vimentin. These histopatholog-
ical analyses provided the tumor diagnosis as embryonal type RMS
(Fig. 3). This patient was additionally treated with a series of
chemotherapy and radiotherapy after the surgery, and is still free of
fatal tumor growth or metastasis eight months later.

Eighteen years previously, this patient had left breast cancer
and received radiotherapy, with chemotherapy after a mastectomy.
A radiation dose of 50 Gy was delivered with 25 fractions on her
mediastinum including the heart. Tamoxifen and tegafur–uracil
were used as adjuvant chemotherapy. No recurrence of breast
cancer had been detected until now.

Discussion

Breast cancer is the most frequent cancer among women
[5]. Along with the recent progress in operative procedures,
adjuvant chemotherapy and radiotherapy, prognosis has improved
[5]. However, there is now also concern about the occurrence of a
second cancer developed by radiotherapy. Several studies have
reported increased risks of a second cancer among breast cancer
patients treated with postoperative radiotherapy [3,4]. In a Danish
nationwide study of over 46,000 patients with early breast cancer,
the incidence of a second cancer located in radiotherapy-associated
sites, including the thorax, was significantly higher than that in
non-radiotherapy sites [5]. Although only three patients had
radiotherapy-associated second cancer in heart and mediastinum,
the standardized incidence ratio (SIR) was calculated as 3.26, which
was relatively higher than that in non-irradiatedpatients (SIR 0.62) in
this study [5], suggesting that radiotherapy for breast cancer is
associated with an increased risk of second cancer in heart and
mediastinum. Considering the high incidence of breast cancer and
ry level). (B) Sagittal section (four-chamber view). (C) Sagittal section (short-axis
s.



Fig. 3.
Macroscopic and pathological observations of the tumors. (A) Macroscopic images of the tumors in the pulmonary artery (left panel) and the right ventricle (right
panel). Bar = 1 cm. (B) Hematoxylin and eosin-staining of the tumor. Bar = 50 mm. (C) Immunohistochemical staining for desmin. Bar = 50 mm. (D)
Immunohistochemical staining for myogenin. Bar = 50 mm.
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the improved life prognosis, despite the very low incidence of second
cancer in heart, the recent technology of 3D-radiotherapy should be
used to avoid irradiation to normal mediastinum organs including
the heart for the treatment of breast cancer.

RMS is the most common soft tissue sarcoma in children and
adolescents, typically occurring in children younger than 10 years,
but rarely in adults [6]. RMS occurs mainly in urogenital organs,
head and neck including nasopharynx, and limbs, but very rarely in
heart [6]. Embryonal RMS is the most common subtype in adults,
accounting for 60% of RMS [6]. This subtype commonly has loss of
heterozygosity around 11p15.5 [7], which is chromosomal damage
associated with radiation, suggesting that radiotherapy might have
strongly predisposed her heart to the development of embryonal
RMS, although the natural incidence of RMS is extremely low in an
adult heart.

Chemotherapy, especially using alkylating agents, increases the
risk for a second cancer [8]. This patient was treated with adjuvant
chemotherapy, using tamoxifen and tegafur–uracil, as well as
radiotherapy, although these agents have not been proven to
increase the risk. Other risk factors for developing soft tissue
sarcoma after radiotherapy include a young age at treatment and
high radiation dose [9,10]. These factors may also be involved in
the development of cardiac RMS in addition to irradiation to the
heart in this patient. We should be more aware of cardiac sarcoma
as a second malignant tumor in patients who received radiothera-
py for breast cancer, even if they have no recurrence for more
than 15 years.
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