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CASE REPORT
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ABSTRACT

Primary rhabdomyomas obstructing the right or left outflow tract are uncommon findings in the perinatal 
period. The presenting symptom may be arrhythmia, cardiac murmur, complete or variable atrioventricular 
block, pericardial effusion, cardiomegaly, cardiac failure, or sudden death. The variety of symptoms can be 
explained on the basis of obstruction of blood flow, myocardial involvement, and disturbance of the cardiac 
rhythm. Commonly, rhabdomyoma spontaneously regresses in the majority of cases, and neonatal surgery 
is advocated only in case of severe left ventricular outflow tract (LVOT) obstruction or the development of 
arrhythmias. Herein, we describe the pathologic and clinical characteristics of neonatal presentation of 
a cardiac rhabdomyoma with a nearly obstructive mass in the LVOT, discovered during pregnancy and 
operated 4 months after delivery.
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INTRODUCTION

Most fetal and newborn cardiac tumors are histologi-
cally benign. Compared to adults, primary tumors are 
found much more often than metastasis to the heart. 
Rhabdomyomas comprise most of the perinatal tumors.

In a 1997 study by Beghetti et al., the most common 
tumor in infants was rhabdomyoma, with 44 exam-
ples (78%), followed by four fibromas, one teratoma, 
and one multicystic hamartoma of the interatrial sep-
tum. The fetal cardiac tumor study of Holley et al., 
again, rhabdomyomas were the most common fetal 
tumor (17/19 or 89%) followed by one each of ventric-
ular fibroma and atrial hemangioma [1,2].

Cardiac rhabdomyoma is the most common primary 
cardiac tumor in infants and children, and it is com-
monly associated with tuberous sclerosis. Usually, 
the presence of multiple cardiac rhabdomyomas pre-
natally may be the earliest manifestation of tuberous 
sclerosis complex. Clinical and hemodynamic findings 

are related to the number, position, and size of the 
tumors and may cause arrhythmias, infant respira-
tory distress, cyanosis, or congestive heart failure. At 
echocardiography, rhabdomyoma appears as a homo-
geneous well-circumscribed echogenic mass in the 
ventricular myocardium. In the literature, a partial 
or complete spontaneous regression is reported in 
up to 50% of cases after birth, allowing conservative 
management for this kind of neoplasia with contin-
uous echocardiography and electrocardiography 
monitoring. Surgical intervention should be reserved 
only for sick patients with symptoms of severe 
obstruction and hemodynamic compromise or intrac-
table arrhythmias [3,4]. We report a case of primary 
cardiac rhabdomyoma of the left ventricle, operated 
4 months after birth, with an antenatal follow-up.

CASE REPORT

A level II obstetric ultrasound performed at 30 weeks’ 
gestation on a mother revealed a large round mass of 
approximately 20 mm × 10 mm, with possible left ven-
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tricular outflow tract (LVOT) obstruction. Remote anam-
nesis showed a history of tuberous sclerosis (mother 
and sister). The subsequent fetal echocardiography at 
34 weeks’ gestation revealed a moderately obstructive 
LVOT mass, but no evidence of ventricular dysfunction, 
fetal hydrops, or hemodynamic compromise.

At the time of birth, the neonate, male, 3.00 kg, born 
from natural delivery, Apgar 9, was clinically asymp-
tomatic. Echocardiography confirmed the presence 
of a large, homogenous subaortic mass arising 
from the interventricular septum and protruding 
the LVOT without a gradient (systolic gradient 
10  mmHg). Therefore, the decision was to let the 
patient grow and carefully follow him up with echo-
cardiography, looking for an increase in subaortic 
gradient (Figure 1).

At the age of 4 months, the echocardiography showed 
a severe increase of the pressure gradient in the LVOT 
(systolic gradient 58 mmHg). Due to the pressure gra-
dient and the high risk of embolization of the mass 
that showed at that time only a small base pedicle 
keeping the neoplasm attached to the interventricular 
septum, the baby underwent a surgical operation for 
neoplasia excision.

Standard bicaval cardiopulmonary bypass (CPB) was 
established, and the operation was performed with 
mild hypothermia (32–33°C) and cardiac arrest was 
achieved using crystalloid cardioplegia (Custodiol). 
Careful manipulation of the heart was performed 
during cannulation and cardioplegia administration to 
avoid embolism and coronary ischemia, due to mass 
dislodgment in LVOT. The surgical approach was per-
formed from the left atrium through the mitral valve. 
The inspection revealed almost a complete obstruc-
tion of LVOT by a single pedicle mass surrounded by 
a fibrous capsule, originated from the apical portion 
of the interventricular septum. Excision was per-
formed only throughout the left atrium and the mitral 
valve, due to the dimension of the neoplasm compared 
with the aortic annulus. Mitral valve competence was 
checked with water test after tumor excision (Figure 2). 
CPB after 48 min was discontinued without complica-
tion, and patient was sent to the ICU.

At gross examination, the neoplasm showed a 
14  mm  × 10  mm well-circumscribed and encapsu-
lated nodule of homogeneous whitish-grey tissue. 
Microscopic examination revealed the typical aspect 
of cardiac rhabdomyoma consisting of roundish 
enlarged myocytes with cleared vacuolated cytoplasm 
and sparse myofilaments and some spider cells. Pos-
itive desmin-immunohistochemistry proved the stri-
ated muscle nature of the cells (Figure 3).

The infant’s post-operative recovery was unremark-
able. A  post-operative echocardiogram showed an 

Figure 1: Pre-operative and post-operative echocardiogram 
compared

Figure 2: Intraoperative approach and view of the mass

Figure 3: The nodule is almost surrounded by an incomplete 
fibrous capsule (a), Azan Mallory trichrome). The enlarged 
cleared myocytes are immersed in a slim collagen stroma 
(b),  hematoxylin-eosin, ×100). (C), it is evident that the 
majority of myocytes show sparse filaments within the 
vacuolated cytoplasm (asterisks); in some cells, fibrillary 
eosinophilic strands radiate from a central nucleus to the cell 
membrane, resembling a spider (“spider cells”). (d)  Diffuse 
desmin immunohistochemistry positivity

excellent EF (55%), no residual mass within the 
left ventricle, and mitral valve showed a trivial 
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insufficiency. The infant was discharged on post-oper-
ative day 11 in excellent condition. The patient started 
regular growth pattern and is in excellent clinical con-
dition at 3-month follow-up (Figure 1).

DISCUSSION

Primary cardiac tumors in children are most of the time 
benign while the malignants are approximately 10%. 
The most common benign cardiac tumor in children 
is rhabdomyoma, which is frequently associated with 
tuberous sclerosis, and often, cardiac rhabdomyoma 
is the earliest manifestation of this disease [5]. Even in 
the absence of multiple tumor masses, the presence of 
a strong familiar history of tuberous sclerosis leads us 
to a suspicious of rhabdomyoma in our case.

Clinical presentation can vary from an incidental find-
ing to congestive heart failure. Rhabdomyomas are 
also associated with cardiac arrhythmias including 
atrial and ventricular arrhythmia and the Wolff-Par-
kinson-White syndrome.

The natural history of cardiac rhabdomyoma leads to 
a spontaneous regression (in the literature, a partial 
or complete spontaneous regression is reported in 
up to 54% of cases) [6], and most incidentally found 
tumors can undergo surveillance with echocardiogra-
phy. Indications for resection include outflow tract or 
cavitary obstruction and intractable arrhythmia [7].

Rhabdomyomas are most frequently found in the 
ventricles and occur more frequently in the left ven-
tricle than in the right ventricle (100% vs. 81%) [8], 
where they can affect ventricular function and some-
times impair valve function or obstruct inflow/outflow 
tracts. The natural history of cardiac rhabdomyoma 
is the spontaneous regression that could be complete 
in more than 50% of patients during the 1st year. On 
the other hand, fetal rhabdomyoma may grow during 
the second and third trimester, resulting in a hemo-
dynamically significant obstructive lesion which could 
lead to death in the neonatal period [9].

The management of these tumors is usually conservative 
because of the benign nature of the latter; the difficul-
ties in eradicating them are the location in the deep 
myocardium and the high regression rate. Excision is 
not usually considered unless they cause severe symp-
toms, and nowadays, medical treatment with sirolimus 
or everolimus (mTOR inhibitors) has been advocated 
in selected cases [10]. Our patient demonstrated an 
unusual presentation of a neonatal rhabdomyoma that 
caused progressive risk of critical LVOT obstruction. 
Since the first diagnosis, we followed up the mother 
and the fetus every month. The early identification 
with fetal echocardiography enabled our team to plan a 
scheduled follow-up with an echocardiogram and leads 
to a postnatal treatment with lifesaving surgical resec-
tion of the obstructive mass.
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