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A N ECHOCARDIOGRAPHIC examination per-
formed on the fetus of a 23-year-old pri-
migravida woman at 36 weeks’ gestation
revealed multiple densities in the right
and left ventricles (Figure 1). An ear-

lier fetal echocardiographic examination, performed at
205⁄7 weeks’ gestation, had normal findings. The mother
had received prenatal care throughout her pregnancy,
which was without complications or known risk factors.
Antenatal screening studies were all normal. The moth-
er’s medical history was unremarkable. She took multi-
vitamins and ferrous sulfate regularly and denied

ingestion or abuse of alcohol or illicit drugs. Family his-
tory was positive for a seizure disorder in a sibling of the
mother. There was no family history of fetal death, car-
diac or renal diseases, or mental retardation. On physical
examination, multiple erythematous papules were noted
over the mother’s nose and cheeks (Figure 2).

The infant was born at term by spontaneous vagi-
nal delivery. An echocardiographic examination con-
firmed a structurally normal heart with multiple cardiac
tumors within both ventricles (Figure 3). Findings from
Holter monitoring were unremarkable without the ap-
pearance of arrhythmias. Head and renal ultrasono-
graphic examination results were normal, without evi-
dence of tumors. A complete eye examination by an
ophthalmologist and an examination of the infant’s skin
revealed no abnormalities.

Figure 1.
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Figure 3.
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Denouement and Discussion

Cardiac Rhabdomyoma in Tuberous Sclerosis
Figure 1. On echocardiographic examination, a 4-chamber view of the fetal
heart shows multiple tumors attached to both sides of the ventricular septum.

Figure 2. Angiofibroma (adenoma sebaceum) are prominent on the mother’s
face.

Figure 3. The 4-chamber view of the postnatal transthoracic
echocardiographic examination shows multiple echodense masses attached
to the interventricular septum and left ventricular free wall.

C ardiac rhabdomyoma, while rare at all ages, is
the most common primary cardiac tumor of in-
fancy. Although the true incidence of cardiac

tumors in the pediatric age group is difficult to ascer-
tain, in 2 hospital series, 0.0017% to 0.003% of pediat-
ric admissions had cardiac tumors.1 Of these tumors, 75%
were rhabdomyomas and teratomas in infants younger
than 1 year. Cardiac rhabdomyoma is classified as a ham-
artoma.2 The tumors vary in size from a few millimeters
to massive tumors that may cause obstruction. The tu-
mors, which may be multiple or single, are most com-
monly located on the ventricular septum.

CLINICAL MANIFESTATIONS

Cardiac rhabdomyomas may be totally asymptomatic and
discovered incidentally on echocardiographic examina-
tion or present with severe congestive heart failure, includ-
ing hydrops fetalis. A large tumor at a vulnerable location,
such as the inflow or outflow tract of a ventricle, may cause
early symptoms of obstruction to blood flow. Tumors may
also present as abnormalities in the conduction system such
as ventricular tachycardia, supraventricular tachycardia, and
Wolf-Parkinson-White syndrome.3 Symptomatic rhabdo-
myomas are associated with fatality rates of 53% in the first
week of life and 78% by 1 year.4

ASSOCIATION WITH TUBEROUS SCLEROSIS

Cardiac rhabdomyomas are strongly associated with tu-
berous sclerosis, especially when multiple tumors are pre-
sent. In one study, 80% of individuals with cardiac rhab-
domyomas had tuberous sclerosis, while 60% of children
with tuberous sclerosis were documented to have these
tumors.5 If a cardiac rhabdomyoma is found in a fetus
or infant with a family history of tuberous sclerosis, it
can almost certainly be concluded that the infant may
have tuberous sclerosis. If there is no family history of
tuberous sclerosis, the presence of a cardiac rhabdo-
myoma should raise a high suspicion for this disorder.

More than 80% of children with tuberous sclerosis who
had cardiac rhabdomyomas documented at birth had no
clinical manifestations.6 Tumor regression or disappear-
ance occurred in 70% of children by age 4 years, whereas
only 17% had regression of the tumors after that age.6 Tu-
berous sclerosis is inherited as an autosomal dominant dis-
order with a high rate of sporadic mutation, which ac-
counts for approximately 50% of cases. Two separate genetic

mutations may be responsible for the disorder, one on chro-
mosome 9 and the other on chromosome 16. The clinical
manifestations of tuberous sclerosis vary widely, and the
disorder may not be recognized in mildly affected indi-
viduals. Hamartomas occur in a variety of organs in an un-
predictable fashion, including the brain, eyes, skin, kid-
neys, heart, lung, and skeleton, which results in a wide
spectrum of signs, symptoms, and complications.

DIAGNOSIS AND TREATMENT

Echocardiography is the most definitive method of di-
agnosing cardiac tumors in children. This noninvasive
test has greatly advanced our knowledge of the inci-
dence, morbidity, and course of cardiac rhabdomyo-
mas, particularly those in association with tuberous scle-
rosis. Since most cardiac rhabdomyomas in children with
tuberous sclerosis spontaneously regress, treatment for
these tumors is indicated only if they result in critical blood
flow obstruction or arrhythmias. Surgical resection of the
tumor may be indicated in symptomatic infants and chil-
dren in an attempt to reduce morbidity and mortality.7
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New Feature: Clinical Problem Solving

The Editor is seeking submissions for a new feature, Clini-
cal Problem Solving, which will combine Picture of the
Month, Radiological Case of the Month, and Pathological
Case of the Month. Our aim is to demonstrate the think-
ing process of a master clinician involved in approach-
ing a patient with an unknown disease. The discussion
of such cases should place the clinician’s expertise into
the context of the prevailing medical literature on the
topic. Manuscripts should be between 3000 and 4000
words and may include photographs and radiographs.
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