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Abstract Primary cardiac tumors
are rarely diagnosed in utero and
are usually seen on prenatal echocar-
diography. Cardiac rhabdomyomata
can be associated with tuberous
sclerosis. Prenatal MRI can be per-
formed to assess associated malfor-
mations. This case report illustrates
the ability of fetal MRI to image
cardiac rhabdomyata and compares
it with prenatal and postnatal echo-
cardiography.

Introduction

Fetal MRI using ultrafast sequences to suppress fetal
motion artifacts allows a detailed visualization of the
fetus in utero. Many studies have shown that fetal MRI
is particularly helpful in the evaluation of the central ner-
vous system [1, 2]. Imaging should always include the
examination and evaluation of the entire fetus because
congenital malformations and syndromes often present
with pathology on several levels, involving multiple
organs and functional systems [1]. We report the MRI
and echocardiography findings obtained in a fetus at
31 weeks of gestation in comparison with postnatal
echocardiography. To our knowledge, this is the first re-
ported case on fetal cardiac rhabdomyomata visualized
by MRI.

Case report

A routine obstetrical ultrasound examination of a 30-year-old
pregnant woman at 31 weeks gestation showed multiple solid
masses in the fetal heart. There were two tumors within the right
atrium and ventricle and two smaller masses suspected in the left
ventricle. Due to the multiplicity of the tumors, the most likely
diagnosis was rhabdomyomata.

The mother’s previous medical history was unremarkable and
pregnancy was uneventful. Fetal MRI was performed to rule out
associated cerebral malformations or tumor. The MRI was per-
formed at 1.5 T (Magnetom Vision, Siemens, Erlangen, Germa-
ny). The patient was positioned supine and examined using a body
phased-array coil. The image acquisition was performed during
multiple breath-holds in end-inspiration. After acquiring standard
scout views, T2-weighted single-shot turbo spin-echo sequence
(HASTE; TR=cc, TE 4.8 ms, 15 slices, slice thickness 5 mm, field
of view 240x320, matrix 128%x256) were measured in the axial,
sagittal, and coronal orientation along the fetal abdomen, thorax,
and brain. The MRI revealed two intracardiac masses within the
right atrium and right ventricle (Fig. 1). The masses were almost
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Fig. 1a, b T2-weighted single-
shot turbo spin-echo sequence
in an axial orientation of the
fetal chest showing the heart in
a four-chamber view. a Within
the right ventricular cavity a
mass (arrow) can be identified.
b A consecutive axial slice
shows a second mass adherent
to the right atrial wall (arrow).
Additionally, thickening of the
interventricular septum can be
recognized, suspicious of addi-
tional intramural rhabdomyoma

isointense to the myocardium. Abdominal and cerebral fetal MRI
was within normal limits and no other abnormalities or signs of
tuberous sclerosis were noted. Fetal echocardiography (Fig. 2a)
delineated both tumors as hyperechoic masses and suspected two
additional intracardiac tumors suggestive of intracardiac rhabdo-
myomata. An asymptomatic baby was born at 36 weeks of preg-
nancy. Echocardiography performed on the second day of life
demonstrated normal-size cardiac chambers with normal function
and five hyperechoic intraluminal and intramyocardial solid tu-
mors including one additional tumor in the left atrium (Fig. 2b).
No other structural abnormalities within the brain and kidneys
were found on ultrasound examination.

After birth, tuberous sclerosis was confirmed by molecular ge-
netic diagnosis. During a follow-up period of 10 months the child
developed supraventricular arrhythmias including occasional cou-
plets and transient third-degree atrioventricular block which were
treated with antiarrhythmogenic drugs. Follow-up echocardio-
grams demonstrated normal biventricular function and constant
cardiac rhabdomyomata in size and number. Abdominal and cere-
bral ultrasound remained normal.

Discussion

Primary cardiac tumors are rare findings in childhood
with a reported incidence of 0.0017 to 0.027% [3] as
well as in utero with a reported incidence of 0.009 [4] to
0.17% [5]. Beghetti and coworkers [6] reported an in-
crease in recognition of cardiac tumors in children over a
15-year period from 0.06 to 0.32%. This was believed to
be due to improved noninvasive imaging techniques and
the adoption of more intensive routine screening of chil-

Fig. 2 a Comparable slice position of fetal ultrasound at 31 weeks
of gestation. Hyperechoic masses are well delineated in the right
ventricular cavity and sessile at the right atrial wall (arrows).
b Postnatal echocardiography displays the typical appearance of
multiple cardiac rhabdomyomata in the right ventricle and right
atrium (arrows), as well as in the interventricular septum (arrow-
heads)
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dren with diagnosed suspected tuberous sclerosis. Rhab-
domyoma is the most common cardiac tumor in the fetus
and pediatric population which is followed in frequency
by fibroma and teratoma [7]. Most thabdomyomata are
multiple, whereas fibroma and teratoma are most likely
single. The differential diagnosis between fibroma and
rhabdomyoma can be difficult, except when the tumor
contains calcification, which was not the case in our
patient. Teratomas are heterogenous, located in the peri-
cardium, and fibromas are isoechogenic, round, often pe-
dunculated [8]. Partial or complete spontaneous regres-
sion of rhabdomyomata has been reported in 60-100%
and was seen in 54% during a follow-up of 5.4 years [6];
therefore, a conservative therapeutic approach is advo-
cated to allow the rhabdomyomata to regress if they are
not life threatening. The tumors are usually multiple, sol-
id, and lobulated and an estimated 50-86% of rhabdo-
myoma cases are associated with tuberous sclerosis [9].
Tuberous sclerosis is a multisystemic disorder inherited
as an autosomal-dominant trait and characterized by tu-
mor-like malformations of the brain, skin, and visceral
organs [10]. Cardiac rhabdomyomata in the fetus are the
most frequently reported signs of tuberous sclerosis [9].
The earliest reported depiction of tumor is at approxi-
mately 20 weeks of gestation with a tumor growth spurt
occurring between 22 and 32 weeks [11]. It has been
reported that neonates with tuberous sclerosis may not
develop any extracardiac signs until 1 year after birth
[12]. Successful in utero diagnosis of intracerebral le-
sions indicating tuberous sclerosis by MRI [8, 13] and
prenatal ultrasound [8, 14] has been reported, but there
has never been a report on the diagnosis of intracardiac
tumors by MRI in a fetus. Fetal echocardiography is a

well-established tool for the prenatal diagnosis of struc-
tural and functional heart disease and is superior to fetal
MRI in visualizing cardiac tumors. Further diagnostic
imaging is usually not necessary with rhabdomyomata.
Sonography shows that most rhabdomyomata are multi-
ple and have a homogeneous echogenicity. The MRI
is particularly useful for solitary tumors, because it as-
sists in tissue characterization if different sequences are
applied and helps define the relationship with normal
structures.

The presented case demonstrates that MRI is capable
of visualizing cardiac tumors in the fetal heart despite its
limited spatial resolution. With the advent of fast, single-
shot sequences, the motion of the fetus can be “frozen”
[15] and artifacts are reduced. Currently, fetal MRI is a
valuable tool to diagnose extracardiac manifestations of
tuberous sclerosis in order to give as much information
as possible to the parents for their decision-making pro-
cess [16], and is performed as complementary, second-
line diagnostic tool if additional information could influ-
ence obstetric management [17]. When fetal intracardiac
rhabdomyoma is detected, cerebral MRI is required, and
if there are pathognomonic lesions, a termination of
pregnancy can be discussed [8]. In this setting, the inves-
tigating radiologist should be aware that a finding of sig-
nal alteration within the heart may be caused by a rhab-
domyoma and that it may be associated with tuberous
sclerosis. At present prenatal cardiac MRI is limited to
single-shot imaging as performed in our case. Further
advances in sequence technology may help to overcome
present limitations and facilitate cardiac imaging by im-
proving soft tissue contrast for better lesion detection
and characterization.
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