CASE REPORT

Embryonal rhabdomyosarcoma of cardiac origin:

case report

Miguel A. Echeverry-Gutiérrez*, Alfredo M. Martinez-Pérez*, Roberto Cuevas-Alvarez*, Carlos F.
Morales-Covarrubias*, Miguel O. Castellanos-Goémez**, and Carolina C. Alvarez-Moreno*

*Department of Cardiac Surgery, **Department of General Surgery. UMAE T1, Instituto Mexicano del Seguro Social. Ledn, Guanajuato, MEXICO.

Rhabdomyosarcoma is considered a mesenchymal neoplasm.
Due to its infrequency, there is no precise and protocolized
treatment standard at national and worldwide level. We pres-
ent the case of a young patient with symptoms of progressive
deterioration of functional class, dyspnea associated with
physical activity, orthopnea and paroxysmal nocturnal dys-
pnea, is protocolized by suspicion of myxoma versus intrac-
ardiac thrombus by echocardiography. Subsequently, it was
diagnosed as embryonal rhabdomyosarcoma with histologi-
cal studies obtained after tumor excision.
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rimary cardiac tumors have a reported incidence of
P0.0017% to 0.019%. Benign tumors at the cardiac level

are common, in order of frequency are rhabdomyoma,
fibroma, myxoma, teratoma, hemangioma and others [1].
Malignant primary cardiac tumors are infrequent. Among the
sarcomas previously published are angiosarcoma, undifferen-
tiated pleomorphic sarcomas and rhabdomyosarcoma. Usu-
ally with asymptomatic course, until they are advanced and
produce non-specific symptoms [2].

The description of cases in the literature of primary car-
diac neoplasms is not recent. In 1559 and 1835, Colomnus
and Alberts, respectively, made descriptions of this type of
post-mortem neoplasms. In 1902, Von Recklinhausen de-
scribed a rhabdomyoma (being the first report of a primary
cardiac neoplasm with muscular differentiation). In 1931,
Yates reported for the first time some cases of cardiac myx-
omas [3]. Barnes reported the first primary sarcoma of the
heart in 1934. In 1951, Prichard postulated the impossibility
of its surgical treatment and claimed that its pre-mortem di-
agnosis was coincidental [4]. The first in vivo diagnosis was
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El rabdomiosarcoma se considera una neoplasia mesenquimal.
Por su poca frecuencia, no existe un estdndar de tratamiento
preciso y protocolizado a nivel nacional y mundial. Presenta-
mos el caso de un paciente joven, con sintomas de deterioro
progresivo de la clase funcional, disnea asociada a actividad
fisica, ortopnea y disnea paroxistica nocturna, se protocolizé
por sospecha de mixoma versus trombo intracardiaco por eco-
cardiografia. Posteriormente, se diagnosticé como rabdomio-
sarcoma embrionario con la histologia obtenida tras la exéresis
tumoral.

Palabras clave: Neoplasia maligna cardiaca; Rabdomiosar-
coma embrionario; Tumor de auricula izquierda; Mixoma.
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made using angiography in 1952 by Goldberg, with Crawford
being the first to perform a successful resection of an atrial
myxoma in 1955 [5].

Subsequently, occasional cases of primary cardiac neo-
plasms have been reported, with series reporting benign
tumors (72%) led by myxoma, followed by rhabdomyoma,
fibroma, papillary fibroelastoma, solitary fibrous tumor, and
lipoma [6]. Malignancies constitute 28%, and are headed by
angiosarcoma, followed by rhabdomyosarcoma, malignant
mesothelioma, fibrosarcoma, lymphoma, leiomyosarcoma,
liposarcoma, and osteosarcoma [7].

Malignant primitive cardiac tumors have some general
characteristics that distinguish them from benign ones [8].
Namely, a) they usually settle in the right cardiac chambers,
mostly in the right atrium, and from here invade other cardi-
ac structures; b) they have a variable configuration and shape,
but mostly polypoid, infiltrative or intracavitary; ¢) most
common presentation in the third, fourth or fifth decades of
life; d) Male gender is the most affected; e) rapid, infiltrative
or invasive growth in mediastinal and thoracic structures;
f) they have a great tendency to produce distant metasta-
ses, especially in the lung, kidney, liver, adrenal glands and
bone; g) clinically, they cause varied symptomatology, from
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the presence of chest pain, dyspnea, palpitations, syncope,
atrial or ventricular arrhythmias and atrioventricular block,
to causing constrictive pericarditis due to tumor infiltration
and very characteristically, hematic pericardial effusion or
cardiac tamponade, and also can manifest with heart failure,
peripheral or pulmonary tumor embolization and nonspecif-
ic constitutional syndrome; h) Diagnosis and typing of the
type of tumor can only be confirmed by extensive biopsy of
the tumor mass, electrocardiogram may show ST-segment
elevation in neoplasms with myocardial infiltration or atrio-
ventricular block if there is invasion of the conduction tis-
sue, cardiomegaly, changes in the cardiac silhouette, widened
mediastinum or signs of pericardial effusion can be observed
in the simple chest X-ray; i) echocardiography, especially 2D
echocardiography and transesophageal echocardiography
adequately detect intramural and intracavitary tumors, and
thoracic CT scan and MRI provide information on the degree
of extension or invasion into the mediastinum.

Speaking of the clinical case herein, rhabdomyosarcoma is
a malignant neoplasm composed of striated muscle cells [9],
previously referred to as rhabdomyoblastoma, myosarcoma
and malignant rhabdomyoma, which derives from the mes-
enchyme of the mesodermal splanchnic sheets that originate
the angiogenic cumulus [10]. It has a low incidence ranging
between 0.002% to 0.3%. It is the most common primary car-
diac neoplasm in children and adolescents (75% of cardiac
sarcomas in children under one year of age); its presentation
in adulthood is very rare. It is more common in males [11];
therefore, the present case in an adult female with pre-mor-
tem diagnosis, is extremely unusual.

Unlike other primary cardiac neoplasms, rhabdomyosar-
comas do not have a predilection for one location and involve
multiple locations in the heart (60%) [12]. This causes half of
the patients to present obstruction of at least one valve, al-
though pericardial involvement is also frequent (50%) [13].
Most of the tumor is intraparietal, but it can protrude out-
wards or intracavitary invading the cardiac valves, atrial and
ventricular cavities. It is characterized by rapid growth and
involves both cardiac sides and adjacent structures, produc-
ing multiple tumors with hematogenous or continuity spread
[14].

Rhabdomyosarcoma generally produces nonspecific clin-
ical symptoms (fever, anorexia, weight loss and dyspnea), or
it may also offer no symptoms until metastases are present;
or until its rapid growth compromises pericardial structures
causing effusion and consequently cardiac tamponade [15].
The most specific symptoms are repeated syncope, secondary
to valvular compromise and the sensation of palpitations due
to compromise of cardiac conduction, although cases of sud-
den death have also been reported [16].

In general, clinical manifestations can vary in 4 mecha-
nisms: obstruction of flow by interference in the functioning
of a valve, local invasion causing arrhythmias or pericardial
effusion with tamponade (presenting in up to 29%), throm-
boembolic phenomena and the spectrum of dyspnea, synco-
pe, chest pain, fever and malaise [17].

In the diagnostic approach, the electrocardiogram is usu-
ally normal except for possible arrhythmias. Chest radiogra-
phy does not show important data unless pulmonary metas-
tases develop. Echocardiography is the method of choice for
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the initial diagnosis of intracardiac tumors because it provides
relevant data on their location, extent and density [18]. Ini-
tiating the approach with transthoracic cardiac ultrasound is
of great utility when related to general symptoms such as dys-
pnea, syncope and arrhythmias or when performed during a
routine study. When an intracardiac tumor is found, the dif-
ferential diagnosis should be made with thrombi, vegetation,
benign and malignant tumors. Generally, the most mistaken
diagnosis is the differentiation between sarcoma and myxo-
ma, the latter generally located in the interatrial septum, pe-
dunculated and projecting towards the left atrium, as in the
case of our patient, while rhabdomyosarcoma is more com-
monly found in the ventricles [19].

As for diagnostic tools, transesophageal echo is very use-
ful in the examination of atrial tumors, and gives more de-
tailed information about the size, mobility and presence of
satellite lesions within the heart. 3D ultrasound provides
more precise information on the site and dimensions of the
tumor, as well as its relationship with neighboring structures.
CT allows the evaluation of small tumors and other intratho-
racic tumors. Magnetic resonance imaging is very useful for
differentiating between thrombi and tumors and can be help-
ful in discriminating between malignant and benign tumors.
PET scanning provides additional information on the meta-
bolic activity of the tumor [20].

Rhabdomyosarcomas are usually extensive neoplasms in-
volving a large part of the heart, nodular in shape, soft, with
central necrosis. In histopathology, two forms of presentation
are differentiated, a juvenile (embryonal or alveolar) and an
adult. The finding of rhabdomyoblasts is fundamental for the
diagnosis [21].

Rhabdomyosarcoma presents great histologic variability,
with pleomorphism and anaplasia. Within the same tumor
there may be myxoid, spindle cell and solid areas; areas of
necrosis and hemorrhage may also be observed. The nuclei
are frequently large and vesicular in shape. Giant cells may be
observed, with presence of abnormal mitoses. Rhabdomyo-
blasts can adopt different morphologies: tadpole shape, rac-
quet shape with eccentric nucleus, rounded shape with one
nucleus and abundant cytoplasm, giant cell shape with mul-
tiple nuclei and abundant cytoplasm, and spider web shape
with peripheral vacuoles [9].

The cytoplasm of rhabdomyoblasts is eosinophilic and
granular, with transverse striations detected at high magnifi-
cation (indicating striated muscle differentiation). These stri-
ations are identified by light microscopy in only 20% to 30%,
but under electron microscopy they can be seen in up to 90%
of cases [22].

Immunohistochemistry with positivity for specific mus-
cle actin, desmin, and myoglobin should be used for certainty
diagnosis. Poorly differentiated rhabdomyoblasts can be de-
tected with HHEF35 or myogenin, also these lesions show his-
tochemical reactivity for PAS with diastase [23].

The prognosis of cardiac sarcomas is dismal due to the
advanced stage of the tumor at diagnosis, nonspecific symp-
tomatology and low suspicion, all of which results in delayed
diagnosis. The organs most frequently involved by metastases
are the lungs, kidneys, liver, supra-adrenal glands and bones
[10].
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Regarding the treatment of sarcomas, the established
standard, when there is no metastatic disease is wide resec-
tion with margins of at least 1 cm, classifying it as RO if there
are tumor-free margins, R1 if there is microscopic invasion of
the margins, and R2 if there is residual tumor at the margins.
Improved survival has not been proven with adjuvant che-
motherapy, but it may improve the disease-free period and its
use should be considered especially in incomplete resections.
When dealing with metastatic disease, neoadjuvant chemo-
therapy is mandatory, as well as in large or unresectable tu-
mors. The most commonly used scheme is IFO (Ifosfamide)
and ANTHRA (Doxorubicin and Epidoxorubicin). The prog-
nosis of sarcomas is poor in the long term, with very low sur-
vival at 5 years. The most important prognostic factor is to
achieve RO surgery [20].

Regarding the surgical technique for tumor exeresis, sim-
ple tumor resection can be performed in the case of benign
tumors such as myxomas, resecting from the root of the sep-
tum; however, in complex tumors of the right heart, the right
half of the organ can be resected, ensuring pulmonary blood
flow through the Fontan circulation. In the event that the tu-
mor involves the posterior wall of the left atrium or the dorsal
great vessels, ex situ resection can be performed, removing
the heart for a more complete resection and reimplanting it at
the end of the resection. Finally, cardiac transplantation can
be considered as a treatment option in individualized cases in
which metastatic disease has been excluded [24].

Surgical resection of tumors when they are small is pos-
sible; however, this tumor presents great aggressiveness, with
a high frequency of local and distant metastases at the time
of diagnosis, which makes this therapeutic strategy little used
and, in many cases, palliative strategies are chosen for the
treatment of these tumors [25]. Furthermore, these patients
have poor response to treatment with chemotherapy and
radiotherapy thus limiting their survival, in many cases, to
less than 12 months, with no reported case of survival greater
than five years. Recently some reports have proposed cardi-
ac transplantation as an alternative for the treatment of these
neoplasms [26].

CLINICAL CASE

A 30-year-old female patient, who one month prior to
admission presented progressive deterioration of function-
al class, adding dyspnea associated with physical activity up
to NYHA II, orthopnea and paroxysmal nocturnal dyspnea,
with treatment in a private home for lower respiratory tract
infection with partial improvement, but persistence of symp-
toms and progression to dyspnea at rest. She was admitted at
emergency room in our institution with hemodynamic insta-
bility, respiratory failure and acute pulmonary edema requir-
ing advanced airway management and vasopressor support.
With high suspicion of pulmonary embolism, angiotomogra-
phy was performed without identifying apparent alterations,
calling attention to incidental finding of a tumor in the left
atrium. Subsequently, clinical deterioration progressed to
asystole on the monitor, requiring cardiopulmonary resusci-
tation maneuvers, with successful recovery.

Transthoracic echocardiogram showed a non-dilated left
ventricle, with a left ventricular ejection fraction of 60%, with
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Figure 1. Echocardiogram four chamber projection of rhabdomyosarcoma. A tumor is observed in
the left atrium, with a wide impl base, prolapsing to the left ventricle and causing severe
mitral stenosis.

dilated left atrium and image suggestive of thrombus adhered
to interatrial septum, mobile characteristics, non-vascular-
ized, homogeneous content, with defined borders of 67x36
mm, prolapsing to the left ventricle, conditioning transmi-
tral acceleration gradient G maximum 30 mmHg, mean G 19
mmHg by lateral wall and mild-moderate mitral regurgita-
tion eccentric jet. Right cavities were not dilated, TAPSE 19, S
wave 10, moderate tricuspid regurgitation, PSAP 72 mmHg,
with high probability of pulmonary hypertension and moder-
ate tricuspid regurgitation (Fig.1).

Low output data and shock state persisted, requiring ad-
mission to coronary intensive care unit for cardiogenic shock,
requiring double vasopressor and inotropic, with persistent

Figure 2. Surgical excision of the tumor and edges of the interatrial septum, showung a pedunculated
base of approximately 1 cm, adherent to interatrial septum.
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Figure 3. A. Surgical excision specimen of cardiac embryonal rhabdomyosarcoma of the left atrium measuring 7 cm by 5 cm; B. Interatrial septum,with necrotic spot which was adherent to the resected

tumor, with borders free of tumor.

respiratory impairment, requiring urgent surgical manage-
ment. Surgical findings were a tumor in left atrium of ap-
proximately 7 cm x 5 c¢m, which prolapsed through the
mitral valve with minimal regurgitation by intraoperative
echocardiogram; aortic valve without insufficiency, without
presence or residue of tumor (Fig. 2). A serohematic left
pleural effusion of 150 ml was drained. Cardiopulmonary
bypass time and aortic cross-clamping time were 66 minutes
and 43 minutes, respectively.

The postoperative course was uneventful, free of com-
plications. The patient was discharged from ICU, the ap-
proach was complemented with simple and contrasted
thoracoabdominal-pelvic tomography with no evidence of
tumor activity. Histopathology study reported embryonal
rhabdomyosarcoma histological grade 5, FNCLCC Grade
2. Mitotic count 8 in 2 mm?2, focal necrosis, unidentified
lymphovascular invasion (Fig. 3). Surgical margins were
negative for malignancy. The case was discussed with the
oncology department who indicated outpatient follow-up.
Before in-hospital discharge, transthoracic echocardiogram
showed no primary valvular damage, normal biventricular
systolic function, normal left ventricular diastolic function,
low probability of pulmonary hypertension, non-dilated or
hypertrophic left ventricle, with normal global and segmen-
tal mobility, LVEF 64%; left atrium was not dilated, with-
out thrombus inside. Mitral valve of normal thickness and
mobility, without insufficiency; mild tricuspid insufficiency,
PSAP 22 mm Hg.

Histopathological study microscopic description was as
follows: immunohistochemistry MY0D1 +, Desmin +, TLE
1 +FL 1 +, Ki67 +, HHH3 +, CD34 -, CD31 -, ERG -. (Fig.
4).
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Twelve days after operation, simple and contrasted tho-
racoabdominal pelvic tomography was performed with no
evidence of tumor activity at the time of examination.

Figure 4. A. The most characteristic feature of this tumor is observed, cells with irregular, eosinophil-
lic, dense, fibrillary cytoplasm with morphologically eccentic nuclei, compatible with rhabdomyo-
blasts. B. Inmonuhistological reaction with desmin, with intense and focal positivity in cytoplasm,
with cells with characteristic morphology of rhabdomyoblasts.
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COMMENT

This was a young patient, meeting the age range of pre-
sentation, according to previous published literature, arriv-
ing at the emergency department in poor general condition,
due to the occupational process in the mitral valve, requiring
emergency surgery, with a presumptive diagnosis of intracar-
diac thrombus with suspicion that it was secondary to recent
COVID-19 disease, given the fact that there has been seen an
increase in the incidence of cases in our hospital [27]. With a
surprising result at the time of surgery to find a tumor in left
atrium prolapsing into the left ventricle whose morphological
characteristics were not compatible with myxoma or throm-
bus. which was an unexpected finding supported by the histo-
pathological result as cardiac embryonal rhabdomyosarcoma.

Cir Card Mex 2023; 8(4): 120-124

In closing, the histological variety defines the type of therapy
recommended in the postoperative period for adequate con-
trol. In addition, the importance of achieving a resection with
negative borders is of paramount importance. Subsequent
multidisciplinary management to improve the patient's sur-
vival and quality of life is absolutely recommended.
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