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Primary cardiac tumors are uncommon. Rhabdomyosarcomas are among the rarest type of
cardiac sarcomas. Echocardiography, cardiac MRI, and computed tomography scan can help
the diagnosis and presurgical management. In this article, we report a rare case of primary
cardiac rhabdomyosarcoma originating from the mitral valve with left femoral metastasis in
a patient in her 60s. The diagnosis was made using transesophageal echocardiography and

cardiac MRI. A metastatic lesion was found in an extended PET scan in one of her clinical

follow-ups due to her leg pain. Based on this report, we suggest that extending PET scan

to the lower extremities could be helpful in the early diagnosis and treatment of remote
metastases of cardiac rhabdomyosarcomas.

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Primary cardiac tumors

domyosarcomas account for about 5% of all malignant cardiac
neoplasms in adults [3].
Transthoracic echocardiography is usually the first line to

Introduction

Primary cardiac tumors are uncommon, with an average
prevalence of 0.002%-0.03% [1,2]. About 75% of initial cardiac
tumors are benign, mostly myxomas. The remaining 25% are
malignant, with sarcomas being the most common. Rhab-

detect cardiac tumors. However, cardiac magnetic resonance
imaging (CMR) is the preferred imaging study for the diag-
nosis. Cardiac computed tomography (CT) and CMR can also
be used for preoperative planning, but surgical specimen and
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Fig. 1 - Representative images of cardiac MRI and PET scan. (A) Four chambers view, white blood, (B) Three chambers view,
white blood, (C) Four chambers view, early enhancement, (D) PET scan. A lobular mass involving the anterior mitral valve
leaflet with early enhancement (arrow on panels A, B, and C). The area of focal F-18 fluorodeoxyglucose uptake, more than

blood pool, at the area of the mitral valve (open arrow on D).

histopathological analysis confirm the diagnosis of intracar-
diac malignancies [3-5]. Excision of the primary tumor, which
is accompanied by chemotherapy and radiation therapy, is the
standard therapy [4,6,7].

Although median survival rates vary between 1 to 4 years
for cardiac sarcomas in different studies, depending on the
extent of the disease, this number is usually less than 1 year
for primary rhabdomyosarcoma [4,8].

In this article, we report an exceedingly rare case of rhab-
domyosarcoma involving the mitral valve that was compli-
cated by left femoral metastasis. We demonstrate findings on
the imaging studies that helped with the diagnosis and treat-
ment.

Case presentation

A female patient in her 60s presented to the hospital com-
plaining of palpitations and shortness of breath. She had
a history of breast cancer treated with radiotherapy and
chemotherapy. Her electrocardiography was consistent with
atrial fibrillation, and subsequently, she was scheduled for ra-
diofrequency ablation. Transesophageal echocardiogram prior

to ablation showed a 2 cm mass on the mitral valve on the
atrial side, thus ablation was aborted.

CMR demonstrated a multilobulated mass encasing the en-
tire anterior mitral valve leaflet with a mobile component
and some echogenic punctate components prolapsing into
the left ventricular chamber on the superior portion of the
mass (Fig. 1). The mitral valve tumor was surgically removed.
Surgery was complicated by a complete heart block for which
a dual-chamber pacemaker was implanted. Histopathologic
findings of the resected mass indicated lobular prolifera-
tion of round to spindled cells in the myxoid and sclerotic
stroma with rhabdomyoblastic differentiation, and sections
with botryoid architecture. There was necrosis with nuclear
atypia and a high mitotic rate (>20/10 in high-power field). Nu-
clear atypia and rhabdoid features were more pronounced in
the cellular and solid sections with less myxoid stroma. The
above findings were consistent with the diagnosis of spindle
cell/sclerosing rhabdomyosarcoma. Accordingly, chemother-
apy was started for the patient.

At the 18-month follow-up visit, she complained of left
thigh pain. The echocardiogram revealed a very large, mul-
tilobulated mass in the right atrium (3.8 x 2.2 cm). The ex-
act attachment point was not delineated. Subsequent cardiac



1668

RADIOLOGY CASE REPORTS 18 (2023) 1666-1670

Fig. 2 - Representative images of the second cardiac MRI 18-month post tumor resection and mitral valve replacement and
PET/CT. (A) Three chambers perfusion, (B) Four chambers perfusion, (C) Four chambers GRE, (D) PET/CT scan. Mitral valve
replacement (arrow on A-D) with no evidence of local recurrence. There is a clot within the right atrium abutting pacemaker
leads (open arrow on B, and C). A focal area of photopenia corresponds to a clot visualized on MRI (open arrow on D).

MRI showed a 35 x 23 x 41 mm focus adherent to the pace-
maker lead in the right atrium, which was homogenously hy-
pointense on first-pass perfusion and late enhancement se-
quences (Fig. 2). Area of photopenia on subsequent PET scan
was consistent with intracardiac thrombus (Fig. 2). Since the
patient had complained of discomfort in her left thigh, the
PET scan was extended to her lower extremities, revealing a
mass in her left femur. According to the imaging evaluation,
there was a T1 hypointense marrow signal and enhancement
of the distal left femur with significant periosteal reaction, de-
picting a sunburst pattern on the postcontrast sequence and
F-18 fluorodeoxyglucose avid uptake (Fig. 3). An ultrasound-
guided biopsy of the extraosseous soft tissue component of
the left femoral lesion performed. Pathology exhibited spindle
cell rhabdomyoblastic sarcoma of at least intermediate grade,
consistent with previously identified cardiac rhabdomyosar-
coma.

Based on the above findings, the mitral valve lesion was
assumed to be the primary source of the thigh lesion.

Discussion

Primary malignant cardiac tumors are extremely rare. Patients
are usually in their fifth decades of their lives, and it equally

affects males and females [7]. Although sarcomas are the
most prevalent primary cardiac malignancies, rhabdomyosar-
comas are among the less common histological variants [7,9-
12]. Clinical manifestations differ based on the tumor size and
location. Patients may have different cardiac symptoms, in-
cluding chest pain, palpitations, and syncope. Left-side tu-
mors usually present with symptoms of heart failure, includ-
ing shortness of breath and fluid congestion [1,7,9]. Imaging
studies usually initiate with transthoracic echocardiography.
It is a widely accessible imaging modality to evaluate the size
and location of the mass. In echocardiography, rhabdomyosar-
coma is usually a homogenously hyperechoic mass, while ar-
eas of hypo echogenicity are suggestive of intralesion necro-
sis. Using color Doppler echocardiography help to differenti-
ate thrombus and evaluate the vascularity of the tumor [3,13].
Transesophageal echocardiography could be a more accurate
tool for the diagnosis [13].

CMR is a sensitive mode of imaging for initial evalua-
tion and surgical planning. The T1- and T2-weighted acqui-
sitions help with the classification of cardiac tumors based on
the imaging characteristics and the chemical content within
the tumor [1,4]. On CMR, isointense T1-weighted and hy-
perintense T2-weighted images are characteristic of rhab-
domyosarcomas. Moreover, T2 hyperintense foci can be seen
due to central necrosis [13]. Cardiac CT of rhabdomyosarcoma
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Fig. 3 - Representative images of Axial T1, Axial fat-saturated postcontrast, PET-CT scan, and Lateral radiograph of the distal
left femur. (A) Axial T1, (B) Axial fat-saturated postcontrast, (C) PET-CT scan, (D) Lateral radiograph of the distal left femur.
There is a T1 hypointense signal and enhancement of the distal left femur (arrow on panels A and B) with extraosseous soft
tissue component (open arrow on panels A-D), which demonstrates avid contrast enhancement and F-18
fluorodeoxyglucose uptake. Mildly displaced transverse pathologic fracture of the distal femur (curved arrow on panel D).

may reveal a smooth or irregular low-attenuation mass. Ad-
ditionally, CT and CMR can be valuable tools to evaluate the
extent of the disease and local invasion into nearby structures
such as pulmonary arteries, descending aorta, and pulmonary
valve involvement [4,14].

While the most common target organs for metastasis of
primary cardiac sarcomas are the brain, lungs, liver, and
bone, our patient presented with left lower extremity metas-
tasis [6,9]. Given a high risk of brain metastasis, some ex-
perts recommend a brain MRI for all patients with primary
cardiac tumors at the time of diagnosis [7]. Our patient’s
femoral metastasis was found in one of her follow-up vis-
its on an extended PET scan study owing to her leg pain.
We believe that the aggressive nature of the tumor is serious
enough to warrant an extended PET scan of the extremities
for all patients with primary cardiac sarcomas at the time of
diagnosis.

Furthermore, as evidenced by this case, employing the
appropriate imaging modality in these rare cases is of

paramount importance. Transthoracic echocardiography is
the most available and cost-effective initial test, followed by
CT, CMR, and PET scan for further characterization of the mass
and surgical planning.

Conclusion

As mentioned previously, primary cardiac rhabdomyosar-
coma is a rare tumor. It can present with metastatic soft
tissue lesions. However, it could metastasize to a remote
tissue that would not be imaged in a conventional PET
scan. As reported in this case, the metastatic lesion was in
the patient’s lower extremity and would have been missed
if PET scan was not extended to that region. Therefore,
we suggest extending PET scan to the suspicious areas
to better assess for any lesions that are suspicious for
metastases.
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Patient consent

A written informed consent for publication of this case was
obtained from the patient.

REFERENCES

[1] Gupta R, Meghrajani V, Desai R, Gupta N. Primary malignant
cardiac tumors: a rare disease with an adventurous journey. J
Am Hear Assoc Cardiovasc Cerebrovasc Dis 2020;9:1-3
€016032. doi:10.1161/JAHA.120.016032.

Kassi M, Polsani V, Schutt RC, Wong S, Nabi F, Reardon MJ,

et al. Differentiating benign from malignant cardiac tumors

with cardiac magnetic resonance imaging. ] Thorac

Cardiovasc Surg 2019;157:1912-1922.e2.

doi:10.1016/J.JTCVS.2018.09.057.

Auger D, Pressacco ], Marcotte F, Tremblay A, Dore A,

Ducharme A. Cardiac masses: an integrative approach using

echocardiography and other imaging modalities. Heart

2011;97:1101-9. d0i:10.1136/HRT.2010.196006.

[4] Tyebally S, Chen D, Bhattacharyya S, Mughrabi A, Hussain Z,
Manisty C, et al. Cardiac tumors: JACC cardiooncology
state-of-the-art review. JACC CardioOncology 2020;2:293-311.
doi:10.1016/].JACCA0.2020.05.009/SUPPL_FILE/MMC1.DOCX.

[5] Patel R, Lim RP, Saric M, Nayar A, Babb J, Ettel M, et al.
Diagnostic performance of cardiac magnetic resonance
imaging and echocardiography in evaluation of cardiac and
paracardiac masses. Am ] Cardiol 2016;117:135-40.
d0i:10.1016/J.AMJCARD.2015.10.014.

[2

3

[6] Siontis BL, Zhao L, Leja M, Mchugh JB, Shango MM, Baker LH,
et al. Primary cardiac sarcoma: a rare, aggressive malignancy
with a high propensity for brain metastases. Sarcoma
2019;2019:2-4 1960593. doi:10.1155/2019/1960593.

Siontis BL, Leja M, Chugh R. Current clinical management of

primary cardiac sarcoma. Expert Rev Anticancer Ther

2020;20:45-51. doi:10.1080/14737140.2020.1711738.

Prol T, Petro J, Jain H, Raja S, Rachofsky E, Koulogiannis KP,

et al. Primary cardiac sarcoma involving the mitral valve, an

insidious form of heart failure. CASE Cardiovasc Imaging

Case Reports 2021;5:56. doi:10.1016/J.CASE.2020.10.006.

Randhawa JS, Budd GT, Randhawa M, Ahluwalia M, Jia X,

Daw H, et al. Primary cardiac sarcoma: 25-year cleveland

clinic experience. Am J Clin Oncol Cancer Clin Trials

2016;39:593-9. doi:10.1097/COC.0000000000000106.

[10] Leonard M, Secko M, Valenzuela R, Reardon L. Left atrial
rhabdomyosarcoma diagnosed by emergency department
point-of-care echocardiography. Am ] Emerg Med
2018;36:1923.e5-1923.e7. doi:10.1016/J.AJEM.2018.06.042.

[11] Ma ], Sun JP, Chen M, Zhang L, Xu N, WangJ, et al. Left atrial
rhabdomyosarcoma. Circulation 2014;129:e503-5.
doi:10.1161/CIRCULATIONAHA.113.003478.

[12] Freyer JE, Maouelainin N, Rahal P. Primary cardiac
rhabdomyosarcoma with lung metastasis. Chest
2010;138:23A. d0i:10.1378/chest.9936.

[13] Parwani P, Co M, Ramesh T, Akhter N, Iliescu C, Palaskas N,
et al. Differentiation of cardiac masses by cardiac magnetic
resonance imaging. Curr Cardiovasc Imaging Reports
2020;13:1-12. doi:10.1007/512410-019-9522-4.

[14] Araoz PA, Eklund HE, Welch TJ, Breen JF. CT and MR imaging
of primary cardiac malignancies. Radiographics
1999;19:1421-34. doi:10.1148/radiographics.19.6.g99n0031421.

[7

[8

[9


https://doi.org/10.1161/JAHA.120.016032
https://doi.org/10.1016/J.JTCVS.2018.09.057
https://doi.org/10.1136/HRT.2010.196006
https://doi.org/10.1016/J.JACCAO.2020.05.009/SUPPL_FILE/MMC1.DOCX
https://doi.org/10.1016/J.AMJCARD.2015.10.014
https://doi.org/10.1155/2019/1960593
https://doi.org/10.1080/14737140.2020.1711738
https://doi.org/10.1016/J.CASE.2020.10.006
https://doi.org/10.1097/COC.0000000000000106
https://doi.org/10.1016/J.AJEM.2018.06.042
https://doi.org/10.1161/CIRCULATIONAHA.113.003478
https://doi.org/10.1378/chest.9936
https://doi.org/10.1007/S12410-019-9522-4
https://doi.org/10.1148/radiographics.19.6.g99no031421

	A rare case of primary adult cardiac rhabdomyosarcoma with lower extremity metastasis
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Patient consent
	 References


