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CASE REPORT

Congenital cardiac masses: a case report
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Abstract 

Background:  Cardiac tumors in infants and children are rare. The most common cardiac tumor is rhabdomyoma, 
which may be associated with tuberous sclerosis. However, not all cardiac rhabdomyomas are pathognomonic for 
tuberous sclerosis, and not all congenital cardiac tumors are rhabdomyomas. During the prenatal period, early cardiac 
tumor detection provides important information about fetal wellbeing, delivery planning, and necessary postnatal 
care.

Case presentation:  We report a 36-year-old African American pregnant women. At 32 weeks 5 days gestational age, 
the male fetus had a fetal echocardiogram due to fetal arrhythmia. The fetal echocardiogram showed two small echo‑
genic, RV apex and septal masses, suspicious of rhabdomyomas. After a routine pregnancy and a normal spontaneous 
vaginal delivery (39 weeks 1 day), the male baby was admitted to the neonatal intensive care unit for further monitor‑
ing and postnatal evaluation.

Conclusions:  Rhabdomyomas are extremely rare and unique tumors. These tumors are very dangerous, but they 
usually regress after birth. During the prenatal period, early cardiac tumor detection provides important information 
about fetal wellbeing, delivery planning, and necessary postnatal care. We present this case to share our findings with 
our pediatric colleagues. Although a rarely reported case, we hope this cardiac rhabdomyoma case report and litera‑
ture review can increase cardiac tumor awareness.

Keywords:  Tuberous sclerosis, Rhabdomyoma, Cardiac tumor

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Pediatric heart tumors are extremely rare. However, 
individual institutions have published many unique case 
studies. Primarily, these case studies discuss cardiac 
rhabdomyomas, the most common fetal cardiac tumor 
[1]. Of note, the tumor incidence is very low (1/40,000), 
and these rhabdomyomas can be found with routine 
prenatal ultrasound as early as the 15–30th gestational 
weeks [1]. Studies have shown that 60%–90% of cardiac 
rhabdomyomas are associated with tuberous sclerosis 
[2]. However, not all cardiac rhabdomyomas indicate 
tuberous sclerosis. Tuberous sclerosis is an autosomal 
dominant disease with varied clinical manifestations [2]. 

Of cases, 30% are inherited while 70% are de novo muta-
tions. The de  novo mutations inactivate TSC1 (9q34.3) 
and TSC2 (16p13.3) [1]. These genes are responsible for 
the tuberin and hamartin proteins, which are responsi-
ble for tumor suppression [1]. Tuberous sclerosis may be 
associated with cardiac rhabdomyomas. These hamar-
tomas (rhabdomyomas) may present with many unique 
complications. First, the rhabdomyoma(s) size and loca-
tion can be problematic. Rhabdomyomas can occupy the 
interventricular septum, right and left ventricles, or atri-
oventricular valves [3]. Most pediatric heart tumors are 
rhabdomyomas, but not every pediatric cardiac tumor is 
a rhabdomyoma. We present a case study of a newborn 
term male infant, born at 39 weeks 1 day gestational age 
(GA). His prenatal echocardiography showed two cardiac 
tumors, suspicious of rhabdomyomas. After birth, the 
term male infant was admitted to the neonatal intensive 
care unit (NICU). Due to the rarity of cardiac tumors, we 
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believe that this case report can help aid pediatric diag-
nosis and treatment.

Case presentation
We report the case of a term, African American, male 
infant delivered by normal spontaneous vaginal delivery 
(NSVD). Birth weight was 3.03 kg. The baby’s mother had 
prenatal care × 12 visits. She had a fetal echocardiogra-
phy done at 32 weeks 5 days gestation, for a fetal arrhyth-
mia. The echo showed two small echogenic, RV apex 
and septal masses, suspicious of rhabdomyomas (Fig. 1). 
Next, her third trimester prenatal ultrasound showed oli-
gohydramnios (amniotic fluid index, AFI 4.86). Prior to 
delivery, the patient’s mother was group B Strep (GBS) 
positive; she received six doses of intrapartum penicillin. 
After an uncomplicated birth, the baby was admitted to 
the NICU for postnatal cardiac evaluation and tuberous 
sclerosis concerns. In view of the prenatal fetal echocar-
diogram findings, multiple pediatric specialties (pediatric 
cardiology, neurology, and pediatric ophthalmology) were 

consulted and involved in the infant’s care. After admis-
sion, the infant had a brown-colored emesis episode, and 
he was made nothing by mouth (NPO). A gastric lav-
age was performed, and intravenous fluids were started. 
No further emesis episodes were observed, and PO (by 
mouth) feeds were soon started, and gradually increased. 
The infant tolerated full PO enteral feeds well for the rest 
of the hospital stay without further concerns. In view of 
the prenatal fetal echocardiogram findings, an electro-
cardiogram (EKG) and transthoracic echocardiogram 
were performed. The EKG showed normal sinus rhythm, 
and the EKG was normal for age. These masses appeared 
smaller in the postnatal than on the prenatal echocar-
diogram evaluation (per the echo report, the cardiolo-
gist could not appreciate the dimensions of the tumors). 
There was no cardiac inflow or outflow obstruction, and 
normal cardiac structure and function were reported. 
There were no cardiac rhythm abnormalities. During the 
4-day hospital course, the infant remained hemodynami-
cally stable and well. Pediatric cardiology recommended 

Legend:
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Fig. 1  Fetal echocardiography at 32 weeks 5 days gestational age showed two similar small echogenicity in RV apex and septal aspect 
(4 mm × 2.6 mm) (arrows) suspicious of rhabdomyomas. Normal valvar function
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infant reevaluation and imaging in 3–4  months. Imag-
ing could be performed earlier if the size of the cardiac 
masses [2] caused hemodynamic instability. Next, a pedi-
atric neurology consultation was obtained, reporting 
an unremarkable examination. The infant did not have 
any dermatological findings, with no hypopigmented or 
hyperpigmented lesions. Also, cranial and renal ultra-
sounds were performed and were unremarkable. A brain 
magnetic resonance imaging (MRI) was performed, and 
the patient did not have any intracranial manifestations 
that suggested tuberous sclerosis. Next, genetic testing 
was performed (tuberous sclerosis panel), and a pediatric 
genetic appointment was scheduled in 1–2 months. Pedi-
atric ophthalmology was consulted to rule out tuberous 
sclerosis ocular involvement. Pediatric ophthalmology 
reported no abnormalities, well-formed eyes, bilateral 
anterior segment within normal limits, bilateral D/M/V 
(disc, macula, vessels) within normal limits, and zone 3 
retinal vascularization. Pediatric ophthalmology recom-
mended follow-up in 1 month. Throughout the entire 
4-day NICU course, the infant remained on room air, 
and he maintained adequate oxygen saturation. He had 
stable vitals with no tachycardia, bradycardia, arrhyth-
mia, or hypotensive episodes. He was active and was 
easily aroused. He had symmetric and adequate upper/
lower extremity tone, and he had appropriate deep ten-
don reflexes since admission. No abnormal movements 
or seizure-like activity was observed, and he tolerated PO 
feeds well. At the time of discharge, outpatient follow-up 
appointments were arranged with the primary pediatri-
cian, genetics, pediatric cardiology, pediatric neurology, 
pediatric ophthalmology, and dermatology. A 3-month 
follow-up report showed that both rhabdomyomas had 
disappeared. Finally, the tuberous sclerosis genetic tests 
were negative.

Discussion
Infant cardiac tumors and differentials
In infancy, cardiac rhabdomyomas, fibromas, teratomas, 
and rhabdomyosarcomas are usually rare and benign. 
During the second and third trimester, echocardiography 
can diagnose these fetal cardiac tumors [4]. Rhabdomyo-
mas account for more than 60% of infancy and childhood 
cardiac tumor cases [5]. Rhabdomyomas are muscle cell 
hamartomas in ventricular and septal walls [2, 5]. In 
utero, maternal estrogen can enlarge fetal cardiac rhab-
domyomas [5]. Rhabdomyomas usually grow up to the 
32nd gestational week [6]. Their average diameter is 17 
mm [5]. On cardiac ultrasound, cardiac rhabdomyomas 
are homogeneous, nonvascular, round masses [5]. Patho-
logically, rhabdomyomas are soft, noncapsulated tumors. 
One or multiple rhabdomyomas can be found (case 
dependent). Rhabdomyomas are usually asymptomatic. 

Depending on size and location, rhabdomyomas can 
cause arrhythmias, fatal heart cavity obstructions, and 
rarely intrauterine myocardial infarction due to coronary 
artery compression [2, 7, 8]. Fetal cardiac tumors greater 
than 20 mm in diameter pose a higher prenatal death risk 
[2, 9]. While large or diffuse rhabdomyomas are uncom-
mon, they can cause intracavitary extension [2, 9, 10]. 
When the tumor(s) obstruct normal heart function, sur-
gery is recommended [2, 9, 10]. Typically, rhabdomyoma 
cells lose their mitotic potential and gradually regress by 
early childhood [2, 5–7, 11]. Postnatal echocardiograms, 
for at least 1  year, track the rhabdomyoma regression 
phase and ensures no additional infant health threats [7, 
9]. Spontaneous tumor regression and apoptotic induc-
ing factors are critical fetal cardiac tumor markers [2, 
11]. This can help differentiate benign rhabdomyomas, 
malignant neoplasms, and Merkel cell skin tumors [11]. 
To narrow the differential, a prenatal and postnatal echo-
cardiography must show clear tumor growth and regres-
sion. The echocardiography can exclude false positives, 
and identify unique tumor characteristics [2]. Possible 
cardiac rhabdomyoma differential diagnoses are fibromas 
or teratomas [5]. Fibromas are the second most common 
fetal and childhood cardiac tumor [5]. They are usually 
a large single mass in the interventricular septum or the 
free wall of the left ventricle [5]. Fibromas grow quickly 
and can cause severe inflow and outflow complications 
[5, 7]. Next, teratomas are rarely found within the heart. 
Teratomas are usually located in the pericardial cavity 
near the aorta and the pulmonary artery [5, 7]. They have 
a cystic tumor nature and contain a variety of imma-
ture tissues, with possible malignant differentiation [5, 
7]. Fibromas or teratomas do not regress, and surgical 
removal is recommended. Surgery prevents dangerous 
cardiovascular hemodynamics and/or arrhythmias [5, 7]. 
Finally, rhabdomyosarcomas are an extremely rare rhab-
domyoma mutation. Rhabdomyosarcomas have similar 
markers versus rhabdomyomas, but very poor prognosis 
[5, 12]. Due to their dangerous potential, childhood rhab-
domyomas and rhabdomyosarcomas are followed until 
tumor regression is observed [2].

Tuberous sclerosis
As stated above, rhabdomyomas are associated with 
tuberous sclerosis complex (TSC) [2]. TSC is a very rare 
genetic disease that can be identified by several unique 
findings. Typically, TSC has the Vogt triad (mental retar-
dation, epilepsy, and facial angiofibromas). However, 
50% of patients have normal intelligence, and 25% do not 
have seizures [13]. TSC’s main cardiovascular feature is 
a cardiac rhabdomyoma [7]. Rhabdomyomas account 
for 60–86% of cardiac tumors [9]. However, as stated 
above, not every cardiac rhabdomyoma equals tuberous 
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sclerosis. Next, patients typically have hypomelanotic 
macules (90%), facial angiofibromas (75%), and shagreen 
patches (20–30%) [13]. Finally, a definite TSC diagnosis 
is made when two major criteria or one major plus two 
minor features are demonstrated [14]. Our patient had 
one major tuberous sclerosis criterion (two cardiac rhab-
domyomas) and no minor tuberous sclerosis criterion. 
He had no subependymal nodules, dermatological find-
ings, ocular findings, oral findings, renal findings, or cra-
nial findings. Moreover, he had no seizure activity (during 
hospital stay or 3 month follow-up), negative brain MRI, 
negative EKG, and negative tuberous sclerosis genetic 
test. Due to the patient’s age, mental capacity could not 
be evaluated. Also, the baby had no tuberous sclerosis 
family history (per the family). At this time, the baby did 
not meet the tuberous sclerosis diagnosis criteria.

Diagnosis
Fetal echocardiogram (32  weeks 5  days), prompted by 
arrhythmia, showed two small echogenic R apex and 
septal masses, suspicious of rhabdomyomas. The small 
cardiac tumors did not compromise any cardiac struc-
tures and did not cause any inflow or outflow obstruc-
tions. Furthermore, both cardiac tumor diameter 
measurements were 4.0  mm × 2.6  mm each (prenatal 
echocardiography, shortly before birth). Due to their 
rare appearance, cardiac rhabdomyosarcomas, myxo-
mas, and hemangiomas were ruled as possible differen-
tial diagnoses. Cardiac teratoma was ruled out because 
the mass was not cystic or in the pericardial cavity (per 
echo report) [19]. Cardiac fibroma was ruled out because 
the cardiac masses did not grow quickly. Per the health 
records and inpatient work-up, the baby did not have 
malignant neoplasm, lymphoma, or a Merkel cell skin 
tumor. As a result, those tumors were eliminated from 
the differential diagnosis. As seen in the previous section, 
our patient did not meet the tuberous sclerosis criteria. 
As a result, tuberous sclerosis is an unlikely differential 
diagnosis. Due to tumor number, appearance, location, 
and size regression, the two cardiac tumors were diag-
nosed as cardiac rhabdomyomas. A 3-month patient 
follow-up showed that the two small, cardiac rhabdomy-
omas had completely and spontaneously disappeared.

Other TSC case studies and literature comparisons
Our research group compared other TSC case studies 
with our baby’s case. First, many TSC case reports have 
been completed, but many were not infants [13–15]. 
TSC patients have been reported at 4, 11, and 26 years of 
age. Patients were diagnosed after unexplained seizures, 
skin lesions, or unexplained mental retardation [14–16]. 
Further medical work-up was completed, and patients 
had the required two major criteria or one major criteria 

plus two minor criteria. These cases were treated with-
out any pathological samples, and they were referred to 
the respective specialties [13–16]. Pathological samples 
are very helpful, but not a requirement. As mentioned 
above and seen in the medical literature, TSC diagno-
sis uses the TSC major and minor criteria, denaturing 
high-performance liquid chromatography (DHPLC), and 
direct sequencing [9]. Unfortunately, TSC pathologi-
cal samples are used from deceased babies. These babies 
usually have large cardiac tumors, hydrops fetalis, fetal 
dysrhythmia, or hemodynamic compromise [9]. These 
pathological evaluations are usually post mortem, rare, 
and not a diagnosis requirement. Pathological samples 
are helpful, but genetic analysis is very helpful too. As 
stated above, tuberous sclerosis is usually due to TSC1 
and TSC2 mutations [15]. In neonatal mutation cases, 
TSC2 mutations are four times more likely than TSC1 
mutations [15]. However, familial tuberous sclerosis 
cases have equal TSC1 and TSC2 mutation rates. Typi-
cally, TSC1 gene mutations are point mutations, whereas 
TSC2 mutations lack large sequence fragments. Clini-
cally, TSC2 mutations are worse than TSC1 mutations. 
TSC2 mutations correspond to worse cognitive deficien-
cies, and younger age at seizure onset [15]. With these 
facts, genetic testing can greatly aid clinicians. New 
medical treatment has shown cardiac rhabdomyoma 
improvement [17, 18]. As stated above, most cardiac 
rhabdomyomas shrink over time and, the cardiac tumor 
mechanism is not perfectly clear. However, not every 
patient has post-birth tumor size reduction. Li et al. [17] 
reported two patients that had life-threatening problems, 
and they were not surgical candidates. They were given 
everolimus (a rapamycin inhibitor) therapy of 2 × 0.5 mg 
twice a week for 3 months [14]. Both patients had their 
rhabdomyomas size reduce and clinical status improve. 
As these circumstances are exceedingly rare, research 
will evaluate this therapy in the future [17, 18]. Next, 
medical literature has reported a similar rhabdomyoma 
case in comparison with our baby’s case. Karatas et al. [2] 
reported an infant with a benign cardiac rhabdomyoma. 
The benign rhabdomyoma regressed, and the patient did 
not develop TSC. Moreover, the case report did not ref-
erence any hemodynamic instability, seizures, or rashes. 
This case is almost identical to our patient. Karatas et al. 
[2] followed the same medical management as our baby’s 
medical management. Karatas et  al. [2] and our case 
highlight that not every cardiac rhabdomyoma indicates 
tuberous sclerosis, and infant follow-up should observe 
cardiac rhabdomyoma tumor regression.
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Conclusion
Rhabdomyomas are extremely rare and unique tumors. 
These tumors are very dangerous, but they usually 
regress after birth. As shown above, these tumors can 
affect many different organ systems. Therefore, a multi-
medical disciplinary approach is a necessity. At the 
3-month follow-up, the patient’s cardiac rhabdomyoma 
masses exhibited size reduction. Cardiac rhabdomyo-
mas have been reported before, but we hope to increase 
awareness of this rare disease.
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