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ABSTRACT
Background: Cardiac tumors are frequent in the fetal and infant stages, with 
rhabdomyoma being the most prevalent in fetal life. Its diagnosis has increased due 
to ultrasound screening. Objective: To report the first Peruvian series of cases with 
prenatal diagnosis of fetal cardiac tumors in a maternal perinatal institute. Methods: 
Descriptive study of case series. The database of all fetuses with prenatal diagnosis 
of cardiac tumors from January 2009 to January 2021 at the Instituto Nacional 
Materno Perinatal (INMP), Lima, Peru, was reviewed. These patients were followed 
up by telephone and in two cases echocardiographic control was performed. Results: 
We found 6 cases of patients diagnosed with cardiac tumors in the last 12 years in 
the INMP, with reduction in size in the follow-up of all cases and association with 
tuberous sclerosis in half of them. Conclusions: Cardiac rhabdomyomas represent 
the most frequent tumors in fetal life. Most of them have in common the partial 
remission of the tumor. However, the clinical evolution depends on the location of 
the tumor, size, and its association or not with tuberous sclerosis. For this reason, 
close follow-up is recommended, especially of the central nervous system.
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RESUMEN
Antecedentes. Los tumores cardiacos son frecuentes en la etapa fetal e infantil, siendo 
el rabdomioma el más prevalente en la vida fetal. Su diagnóstico se ha incrementado 
debido al cribado por ecografía. Objetivo. Comunicar la primera serie peruana de 
casos con diagnóstico prenatal de tumores cardiacos fetales en un instituto materno 
perinatal. Métodos. Estudio descriptivo de serie de casos. Se revisó la base de datos 
de todos los fetos con diagnóstico prenatal de tumores cardiacos a partir de enero 
de 2009 hasta enero de 2021 en el Instituto Nacional Materno Perinatal (INMP), Lima, 
Perú. Estos pacientes fueron seguidos por vía telefónica y en dos casos se les realizó 
control ecocardiográfico. Resultados. Se halló 6 casos de pacientes diagnosticados 
con tumores cardiacos en los últimos 12 años en el INMP, con reducción de tamaño 
en el seguimiento de todos los casos y la asociación con esclerosis tuberosa en la 
mitad de ellos. Conclusiones. Los rabdomiomas cardiacos representan los tumores 
más frecuentes en la vida fetal. La mayoría tienen en común la remisión parcial 
del tumor. Sin embargo, la evolución clínica depende de la ubicación, tamaño y su 
asociación o no de esclerosis tuberosa. Por ello es recomendable un seguimiento 
estricto, especialmente del sistema nervioso central. 
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Introduction

Fetal cardiac tumors are infrequent, more so primary cardiac tumors(1,2). 
According to autopsy findings in children, an incidence of 0.027%-0.08% 
is described(1) and in fetuses it is 0.14%(3). This incidence has increased 
tenfold in recent years due to improved prenatal ultrasound diagnosis(1). 

Histologically, the most common cardiac tumors are rhabdomyomas, 
fibromas, teratomas, myxomas, and hemangiomas, which vary in inci-
dence across studies(1-3) and according to life stage of fetuses, neonates 
and children.
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Benign cardiac tumors are the most common in 
fetuses and children, with rhabdomyoma being 
the most frequent, representing 60% of prima-
ry cardiac tumors(4). Although it is classified as 
benign, it can cause adverse outcomes depend-
ing on its location, size and presence of arrhyth-
mias(5). Malignant cardiac tumors represent only 
10% of primary tumors(4).

Cardiac rhabdomyomas were first described in 
1862 by Von Recklinghausen. Histologically they 
are composed of the pathognomonic 'spider 
cells'(6). They are most frequently located in the 
ventricles and ultrasonographically present as 
oval, nodular, hyperechogenic, well-defined and 
frequently multiple lesions(7). In prenatal life and 
depending on their location, they can be asymp-
tomatic, cause arrhythmias, obstruct the outflow 
tract, give rise to pericardial effusion, hydrops and 
death. At birth they are usually asymptomatic. 
However, there may also be cyanosis, decreased 
peripheral pulse and auscultation of heart mur-
murs. Rarely require surgical management(4,8).

The prognosis of prenatally detected cardiac 
rhabdomyomas is favorable, since, having com-
pleted their fetal somatic growth, hamartomas 
lose their mitotic potential and undergo apopto-
sis(9). The literature describes that cardiac rhab-
domyomas tend to regress with time(10). How-
ever, there is an association between cardiac 
rhabdomyomas and tuberous sclerosis. Thus, 
between 60-90% of cardiac rhabdomyomas 
have a diagnosis of tuberous sclerosis, which 
worsens the prognosis(5,8,11). Tuberous sclerosis 
is a genetic syndrome whose initial manifesta-
tion is usually cardiac rhabdomyomas. In addi-
tion, they are characterized by the presence of 
generalized hamartomas in other tissues(12).

In the present study, we describe the clinical and 
ultrasound characteristics and the evolution of 6 
patients with prenatal diagnosis of cardiac rhab-
domyoma over 12 years.

Methods

The present is a descriptive case series study, 
in which the database of the National Maternal 
Perinatal Institute (INMP), Lima, Peru, of fetuses 
with prenatal diagnosis of cardiac tumors, from 
January 2009 to January 2021, was reviewed. 
Data were extracted from maternal and neona-
tal medical records. Subsequently, the patients 
were followed up by telephone and echocar-
diographic control was performed in two of the 
patients at the institution. In the remaining four 
cases, data from other hospitals provided by the 
parents were considered.

Results

Ten cases were found, of which 4 were excluded 
because they did not have adequate postnatal 
follow-up. The characteristics of the mothers 
and the prenatal diagnosis of 6 cases of fetuses 
with cardiac tumors are summarized in Table 1.

The mean age of the pregnant women at diag-
nosis was 21.8 years (18-26 years) and the mean 
gestational age was 29 weeks (18-36 weeks). 
Four (66.7%) were multiple and two (33.3%) were 
single. All cases presented tumors in the ventri-
cles, with a similar proportion between the right 
and left ventricle, and in only one case a cardi-
ac tumor was found in the left atrium. In three 
cases the size of the tumors was greater than 20 
mm (Figure 1). In one case the size was not spec-
ified, but it was reported to occupy more than 

Table 1.  Patient characteristics and prenatal diagnosis of fetal cardiac tumors.

Case Maternal age 
(years)

Gestational age 
(weeks) Location Classification Dimensions Hemodynamic changes

1 18 18 RV, LV Multiple
RV: 31x37 mm; 13x8 mm

LV: 10 x 5.6 mm
Mild tricuspid regurgitation

2 23 36 RV, LV Multiple
RV: 34 x 20 mm
LV: 12 x 10 mm

No

3 22 30 LV Single 8.4 x 4 mm No

4 26 25 RV Single Occupied 90% of RV Tricuspid regurgitation

5 19 36 RV, LV Multiple
RV: 14 x 9 mm

LV: 9 mm
Mild tricuspid regurgitation

6 23 31 RV, LV, LA Multiple
RV: 30 mm
LV: 25 mm
LA: 5 mm

Tricuspid regurgitation
Pericardial effusion

RV: right ventricle. LV: left ventricle. LA: left atrium.
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90% of the right ventricle (Figure 2). The largest 
was 31 x 37 mm. In four (66.7%) cases there was 
mild tricuspid regurgitation. All cardiac tumors 
were classified as rhabdomyomas due to their 
echographic characteristics.

Among the perinatal outcomes (Table 2), the 
mean gestational age at birth was 37.7 weeks 
(37-38 weeks). Five (83.3%) of the newborns 
were female. The route of delivery was cesarean 
section in most cases. Only 16.7% of the new-
borns had low birth weight. All newborns had 
Apgar greater than 7 at 5 minutes.

In the follow-up, one of the infants required car-
diac surgery due to hemodynamic alterations. 

We have institutional ultrasound evidence of de-
crease in tumor volume in two patients. In the 
rest, indirect information was obtained by tele-
phone follow-up of the parents on the absence 
of cardiac tumors in the extra-institutional con-
trols.

In 50% of the cases the patients had a diagnosis 
of tuberous sclerosis; of these, 66.7% had multi-
ple cardiac tumors.

Discussion

Cardiac rhabdomyomas are the most frequent 
fetal tumors, although they are still considered 
a rare diagnosis. However, their incidence has 
increased with the more extensive use of ul-
trasonography and prenatal diagnosis(1). In our 
institution 10 cases of cardiac tumors were iden-
tified in 12 years of study, but data are available 
for only 6 of them. All cases had a diagnosis of 
cardiac rhabdomyoma and 50% were associated 
with tuberous sclerosis. We have institutional ul-
trasound evidence of decreased tumor volume 
in two patients. In the rest of cases, indirect in-
formation was obtained through telephone fol-

Figure 2. Rhabdomyoma occupying more than 90% of the right 
ventricle (case 4).

Figure 1. Intracardiac tumor (rhabdomyoma) occupying more than 
50% of the right ventricle (case 1).

Table 2. Perinatal outcomes.

Case Gestational age at 
birth (weeks) Sex Delivery route Weight (g) Apgar Need for neonatal 

surgery
Age at the end of 
follow-up (years)

Tuberous
sclerosis

1 37 M Cesarean section 3420 7/9 No 2 No

2 38 F Vaginal 2910 8/8 No 4 No

3 38 F Cesarean section 3040 8/9 No 5 No

4 38 F Cesarean section 2954 8/9 Yes 6 Yes

5 38 F Cesarean section 2794 8/9 No 11 Yes

6 37 F Cesarean section 2494 8/9 No 12 Yes
F: Female, M: Male
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low-up with the parents regarding the absence 
of cardiac tumors in extra-institutional controls.

On ultrasonographic evaluation, rhabdomyo-
mas are observed as ovoid, echogenic, unshad-
ed masses that can be located in any of the four 
cardiac cavities, mainly in the ventricles(12,13). In 
all our cases, rhabdomyomas were found in the 
ventricles, with equal predominance between 
both, as indicated in the literature(12). In patients 
with tuberous sclerosis, Jóźwiak et al. found that 
most were located in the right ventricle (35%), 
followed by the left ventricle in 22%, interven-
tricular septum in 33%, left and right atrium in 
5%(14).

The literature reports that 90% of rhabdomyo-
mas are multiple(12). Four of our patients (66.7%) 
had multiple rhabdomyomas. According to what 
has been reported, 70-90% of rhabdomyomas 
are associated with tuberous sclerosis. Our case 
series only found an association in half of the pa-
tients, which could mean a lower prevalence of 
this pathology in our country.

Cardiac rhabdomyomas tend to regress over the 
years in 90% of cases and do not require surgical 
management unless they cause severe hemody-
namic decompensation. Despite this potential 
complication, there are currently m-THOR pro-
tein inhibitor drugs, such as everolimus, which 
may help to decrease the size of the tumor(15). 
Dhulipudi et al. performed a prospective obser-
vational study in neonates with cardiac rhabdo-
myomas presenting with clinical symptoms or 
blood flow obstruction. Five neonates (100%) 
showed tumor regression during follow-up with 
everolimus. Therefore, there is potential benefit 
with the use of this drug in selected symptom-
atic cases. Multicenter studies are still needed 
to determine its safety and efficacy in a larger 
population (16).

Cardiac rhabdomyomas are usually asymp-
tomatic. However, depending on their size and 
location, they may cause obstruction to blood 
flow, hemodynamic alteration, presence of ar-
rhythmias, pericardial effusion, hydrops and fe-
tal death(8). Chao et al. found that a size greater 
than 20 mm was associated with an increased 
risk of perinatal death(17). Likewise, Okmen F et 
al. found that cardiac tumor size was associated 
with perinatal mortality(18). In our series, there 
was no evidence of neonatal death despite the 

size of the tumor greater than 20 mm. However, 
66.7% had mild tricuspid regurgitation on prena-
tal ultrasound, with only one of them presenting 
hemodynamic decompensation.

It is important to highlight that there is an associ-
ation between fetal cardiac rhabdomyomas and 
tuberous sclerosis in up to 80% of cases. This 
pathology affects various organs, with the worst 
prognosis being the involvement of the nervous 
system, so one of the most frequent symptoms 
is epilepsy (83%). Early diagnosis and manage-
ment are important to improve cognitive out-
comes(19). The fatal complications described are 
renal angiolipoma, sudden unexpected death 
associated with epilepsy, pulmonary lymphomy-
olipoma, subependymal giant cell astrocytoma 
and pancreatic cancer(20). In our series, 50% of 
the children had a diagnosis of tuberous scle-
rosis. Due to this association, a comprehensive 
evaluation is required when cardiac rhabdomyo-
mas are diagnosed, and magnetic resonance im-
aging should be performed to look for hamarto-
mas in other locations such as brain, kidney and 
others, in order to provide counseling to family 
members and timely multidisciplinary manage-
ment.

Among the limitations of this presentation, we 
should point out that 4 patients were lost to fol-
low-up due to migration to another city, genetic 
study of tuberous sclerosis was not performed 
on the patients under study due to lack of re-
sources, and some patient data were communi-
cated by telephone interview.

In conclusion, rhabdomyomas represent the 
most frequent benign cardiac tumors in fetal 
life; most cases have partial remission of the 
tumor. However, the clinical course depends on 
the location, size and its association with tuber-
ous sclerosis. Therefore, a comprehensive and 
multidisciplinary study is recommended in the 
fetal stage and close follow-up in childhood.
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