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EXPERIMENTAL STUDY

Primary cardiac tumours: how well can prenatal diagnosis 
“predict” postnatal outcome?
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ABSTRACT
OBJECTIVE: Primary foetal cardiac tumours are rare congenital malformations. They can cause a fl ow 
obstruction, arrhythmias and can lead to cardiac failure, hydrops or death. Postnatal management is based 
on patient´s clinical and hemodynamic impairment.
METHODS: We retrospectively reviewed data from 2009–2019 from our gynaecology clinic and also data 
regarding postnatal follow-up from our partner paediatric institution. 
RESULTS: In this period, we diagnosed six cases with foetal cardiac tumours. In four cases, multiple 
rhabdomyomas were present. Three patients did not have serious complications pre- or postnatally. In one 
case, tumours were obliterating both the infl ow and the outfl ow of the left ventricle. The child died at three 
months of age. Tuberous sclerosis was confi rmed in all the cases with rhabdomyomas. One child had a 
fi broma fi lling the left ventricle. Despite an uneventful prenatal period, the patient got postnatally symptomatic. 
Tumour was considered inoperable and the child died at the age of fi ve months. 
In one case a single right ventricular unspecifi ed tumour was diagnosed, without any complications.
CONCLUSION: Prognosis closely depends on early diagnosis, clinical manifestations and the possibility 
of surgical tumour removal if necessary. In confi rmed rhabdomyomas, tests for tuberous sclerosis are 
mandatory (Tab. 1, Fig. 2, Ref. 18). Text in PDF www.elis.sk
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Introduction

The primary foetal cardiac tumours are rare congenital malfor-
mations with an incidence of between 0.08–0.20 % (1). Although 
the incidence of foetal cardiac tumours is very low, their impor-
tance lies in a heterogeneous clinical manifestation and a possible 
serious impact on the foetus as well as the newborns. For example, 
in recent years the search for an alternative therapeutic possibility 
promoted the introduction of a mammalian target of rapamycin 
(mTOR) inhibitors in the treatment of inoperable rhabdomyomas 
(2). The vast majority of primary foetal cardiac tumours are his-
tologically benign since the malignant type of cardiac tumours are 
extremely rare in foetuses. The most common histological types are 
rhabdomyoma, fi broma, teratoma, haemangioma and myxoma (3).

The most common type of foetal cardiac tumour is rhabdo-
myoma, which is found in 60 % of diagnosed cases. Rhabdomyoma 
is a benign, usually multifocal (in 90 % of cases), hyperechogenic 
tumour (3) that is usually localized in the right or left ventricle. 
The tumour may spontaneously regress after the birth.

There is a well-known association between rhabdomyoma 
and tuberous sclerosis with an incidence of up to 50 % of the cases
(4). Tuberous sclerosis is an autosomal dominant disorder with
a variable expressivity, and most of the cases are caused by de 
novo mutation (5).

The possible clinical manifestations of rhabdomyoma (pre-
natally but similarly also postnatally) are ventricular infl ow or 
outfl ow tract obstruction and/or arrhythmias, leading to the foetal 
hydrops and cardiogenic shock. The prognosis of children and foe-
tuses with a rhabdomyoma depends on its clinical manifestation: 
from follow-up, administering of antiarrhythmic drugs to surgical 
removal of the obstructing tumour (3). In the recent years, in the 
cases of inoperable multifocal rhabdomyomas, everolimus or si-
rolimus (mTOR inhibitors) are used for tumour shrinkage (6, 7). 
These therapeutic agents are nowadays being used in many fi elds 
of medicine, e.g. in treatment of atherosclerosis (8).

The second most common foetal cardiac tumour is fi broma. 
Fibromas are histologically benign, usually solitary tumours of 
fi broblast origin, with a hyperechogenic appearance during echo-
cardiographic examination. They may be pedunculated, located 
usually in left ventricle, and, compared to rhabdomyomas, they 
never regress in size postnatally (3). Their most common clinical 
manifestations are arrhythmias and valvular obstruction. The prog-
nosis of children with fi bromas depends on the size of the tumour; 
in cases with an inoperable tumour (where resection is diffi cult), 
heart transplantation may be indicated (9). 
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Teratoma is a very rare type of primary foetal cardiac tumour. 
In most cases it is a solitary, intrapericardially localized, cystic tu-
mour with mixed echogenicity. Pathognomic for teratoma is the 
presence of pericardial effusion. The clinical manifestation of the 
tumorous mass may include foetal hydrops (as a result of compro-
mised venous return to the right heart due to a growing tumour) or 
cardiac tamponade (as result of a growing mass or large amount 
of pericardial effusion) (10). 

The last mentioned type of foetal cardiac tumour is myxoma, 
which is very rare during the prenatal period and in newborns. 
However, later in childhood myxomas are one of the most com-
mon cardiac tumours (11). They are usually ovoid, pedunculated 
tumours with a clinical manifestation of embolism and intracar-
diac obstruction (12). 

The prenatal diagnosis of cardiac tumours is done by ultra-
sound. During the examination, the localization, number, size and 
echogenicity are described. In addition to reviewing the detailed 
morphology of the heart, an evaluation of the heart rate and hemo-
dynamic by using Doppler spectra is mandatory. A suspicion of this 
diagnosis is in most of the cases made during a routine obstetric 
ultrasound (the discovery of a mass in the foetal heart, foetal ar-
rhythmia, or pericardial effusion). Although foetal cardiac tumours 
can already be diagnosed in the second trimester, in some cases, 
the diagnosis is made in the third trimester (13). Also screening 
for associated foetal anomalies is necessary (14).

Materials and methods

In our clinic, we retrospectively analysed all the cases with 
the prenatal diagnosis of primary foetal cardiac tumours in the 
period from 2009–2019. 

In all the cases, the pregnant women were referred either to our 
clinic or the Children’s Cardiac Center, because of the identifi ca-
tion of an abnormal cardiac mass during a routine obstetric ultra-
sound examination. Once the suspicion of foetal cardiac tumour 
was made, the pregnant woman was referred to our clinic or to our 
collaborating institution, the Children’s Cardiac Center. After the 
confi rmation of the diagnosis, further follow-up of the pregnancy 
consisted of regular controls in our gynaecology department and 
foetal echocardiographic examinations in the Children’s Cardiac 
Center. Together we planed the optimal management of each 
case with regard to time and a mode of delivery. In our country, 
our clinic serves as the centre for prenatal care and delivery for 
pregnant women with prenatally diagnosed foetal cardiac defects 
(comprising foetal cardiac tumours). 

During the analysis, we gathered information regarding the 
mother and the pregnancy, as well as the foetus: the age of mother
and the week of gestation at referral, the gestation age at birth 
and the mode of delivery. From the echocardiographic examina-
tion: the localization, size, number and appearance of the tumours 
were documented. We also looked for the signs of foetal cardiac 
compromise and the presence of other congenital malformations 
and cardiac defects. In addition, postnatal data were documented: 
the infant’s sex, birth weight and Apgar score. We also obtained 
postnatal follow-up data on the management of the patients from 

the Children’s Cardiac Centre. The data included information on 
postnatal changes in the size of the tumours, the presence of tu-
berous sclerosis (in patients with diagnosed rhabdomyomas), the 
operational interventions needed, the presence of arrhythmias, the 
further clinical course, and cardiac complications. 

Note: one of the cases was used by way of demonstration as 
a part of an article in another language (Slovak) (15).

Results

In the selected period of years, we had six cases with prena-
tally diagnosed foetal cardiac tumours. 

Maternal characteristics
Among pregnant women with prenatally diagnosed primary 

foetal cardiac tumours, the average age was 32.8 years (23–39 
years) at the time of referral. Most of the cases were diagnosed in 
the third trimester (from 23 to 38 weeks of gestation). The aver-
age week of gestation in the studied cases at the time of birth was 
the 40th week (38–41 weeks of gestation). 

Prenatal fi ndings
In our foetal series, we found four patients with rhabdomyomas 

(66.7 %), one patient with a fi broma (16.7 %), and one patient had 
an unidentifi ed cardiac tumour (16.7 %).

In three cases, a typical picture of rhabdomyomas was found–
with multiple hyperechogenic tumours of different size, located 
both in the right and the left ventricles (Fig. 1). 

Fig. 1. Multiple rhabdomyomas located in both ventricles and interven-
tricular septum. Ao – aorta, LV – left ventricle, RV – right ventricle.
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In one case, an atypical picture of rhabdomyomas was present,
where the tumours were obliterating both the infl ow (mitral valve) 
and the outfl ow of the left ventricle. 

In one foetus, a large hyperechogenic fi broma, almost com-
pletely fi lling the left ventricle was diagnosed (Fig. 2). 

In one prenatally diagnosed mass, the tumour type was not 
specifi ed according to ultrasound fi ndings. It was localized in 
the right ventricle without any progression in growth during the 
prenatal period. 

In one case of typical multiple rhabdomyomas, amniocentesis 
was performed, and the diagnosis of tuberous sclerosis was con-
fi rmed. In all foetuses, prenatally no other structural malformations 
or cardiac defects were diagnosed.

During our prenatal follow-up, we didn’t fi nd any signs of car-
diac decompensation or arrhythmias in any of the cases. All foetuses 
had normal biometric parameters, amniotic fl uid volume and Dop-
pler blood fl ow in the umbilical artery on prenatal ultrasound scans. 

Mode of delivery and the characteristics of newborns 
In our series, four pregnant women delivered vaginally, in two 

cases a Caesarean section from an obstetric indication was per-
formed. In four cases, the infant’s sex was male, in two female. The 
average birth weight was 3440 grams (2930–4070 grams), and the 
immediate postnatal adaptation, according to Apgar score, was 8.6 
in the 1st and 9.4 in 5th (5–10 in 1st minute and 7–10 in 5th minute). 

Postnatal follow-up
Cases 1–3. Three patients had typical multiple rhabdomyomas 

located in both the right and the left ventricles. None of these were 

causing fl ow obstruction, and 
none of the patients needed 
a surgical intervention post-
natally. In two cases, the tu-
mours regressed in size dur-
ing follow-up, and in one 
case, the tumours remained 
constant. After birth, in two 
of these patients benign tran-
sient arrhythmias (extrasys-
toles) were observed. The dia-
gnosis of tuberous sclerosis 
was confi rmed in all the three 
patients (in one already pre-
natally).

Case 4. This patient had 
an atypical location of the tu-
mours: two large rhabdomyo-
mas were diagnosed in the 
left atrium (the mitral valve), 
as well as in the left ventricle 
and a further smaller one in 
the right ventricle. After birth, 
the child had signs of severe 
mitral valve obstruction with 
almost no antegrade fl ow to 
the left ventricle with a com-
plex single-ventricle hemo-
dynamic. Soon postnatally 
also arrhythmias developed. 
Palliative surgical bilateral 
pulmonary artery banding 
was performed, and Prosta-
glandin infusion was contin-
ued to keep the arterial duct 
open. It was considered not 
possible to resect the tumours. 
Sirolimus was therefore used 
to promote the shrinkage of 
the tumours. After 3 weeks of 
therapy, signifi cant antegrade 
flow in left ventricle was 
achieved. Nevertheless, with 
the regression of the tumours, 
moderate to severe mitral and 
aortic valve regurgitations ap-
peared. Clinical signs of se-
vere heart failure persisted, 
and the patient died at the age 
of three months. The patient 
had a confi rmed diagnosis of 
tuberous sclerosis.

Case 5. In this case, a sin-
gle tumorous mass, fi broma, 
almost completely obliterated 

Fig. 2. Fibroma obliterating the left ventricle. LV – left ventricle, RV 
– right ventricle.

C
as

e
PR

EN
AT

A
L

PO
ST

N
AT

A
L

TS
Ty

pe
 o

f t
um

ou
r

D
ia

gn
os

is
at

 G
A

 (w
ee

ks
)

Ec
ho

ca
rd

io
gr

ap
hi

c 
fe

at
ur

es
 o

f t
he

 tu
m

ou
r/s

(s
in

gl
e/

m
ul

tip
le

, l
oc

at
io

n;
 si

ze
) 

Fl
ow

 
ob

st
ru

ct
io

n
A

rr
hy

th
m

ia
s

Fl
ow

 
ob

st
ru

ct
io

n
A

rr
hy

th
m

ia
s

Su
rg

er
y

1
28

M
ul

tip
le

; L
V

+R
V;

 3
–1

5 
m

m
–

–
–

Ye
s (

no
t s

er
io

us
)

–
Ye

s
R

ha
bd

om
yo

m
as

2
23

M
ul

tip
le

; L
V

+R
V;

 2
–8

 m
m

–
–

–
Ye

s (
no

t s
er

io
us

)
–

Ye
s

R
ha

bd
om

yo
m

as
3

35
M

ul
tip

le
; L

V
+R

V;
 2

–1
2 

m
m

–
–

–
–

–
Ye

s
R

ha
bd

om
yo

m
as

4
30

M
ul

tip
le

; L
A

+L
V

+R
V;

 2
–2

5 
m

m
Ye

s
–

Ye
s

Ye
s (

se
ve

re
)

Ye
s –

 p
al

lia
tiv

e, 
tu

m
ou

r i
no

pe
ra

bl
e

Ye
s

R
ha

bd
om

yo
m

as
5

35
Si

ng
le

; b
ig

, c
om

pl
et

el
y 

fi l
lin

g 
LV

 c
av

ity
Ye

s
–

Ye
s

Ye
s (

se
ve

re
)

Ye
s –

 p
al

lia
tiv

e, 
tu

m
ou

r i
no

pe
ra

bl
e

–
Fi

br
om

a
6

31
Si

ng
le

; R
V;

 7
x8

m
m

–
–

–
–

–
–

N
ot

 sp
ec

ifi 
ed

G
A

 –
 g

es
ta

tio
na

l a
ge

, L
A

 –
 le

ft 
at

riu
m

, L
V

 –
 le

ft 
ve

nt
ric

le
, R

V
 –

 ri
gh

t v
en

tri
cl

e,
 T

S 
– 

tu
be

ro
us

 sc
le

ro
si

s

Ta
b.

 1
. C

as
es

 d
es

cr
ip

tio
n,

 p
re

na
ta

l a
nd

 p
os

tn
at

al
 fi 

ng
in

gs
.



Bratisl Med J 2021; 122 (5)

315 – 319

318

the cavity of the left ventricle. The patient had signs of severe left 
outfl ow tract obstruction after birth. The tumour was considered 
inoperable, and only palliative surgery (aortopexy) was performed. 
The child had severe arrhythmias and signs of heart failure, ulti-
mately dying at the age of fi ve months.

Case 6. The last patient from the study group had an unspeci-
fi ed single tumour of the right ventricle without signs of fl ow ob-
struction or any presence of arrhythmias. There was no change in 
the size of the tumour during the postnatal follow-up, and a surgi-
cal removal of the mass was not needed.

A summary of all the cases on both prenatal and postnatal 
fi ndings is mentioned in Table 1.

Discussion

Primary foetal cardiac tumours are rare congenital malforma-
tions. According to their echocardiographic appearance, in most 
cases the tumour type can be specifi ed. In addition to structural 
characteristics, the description should always defi ne the number 
of tumours (single/multiple), their localization (in the left or right 
ventricle or atrium, proximity to any valve or the conduction sys-
tem), and the hemodynamic impact on the circulation (fl ow ob-
struction or valve regurgitation).

Tumour types
The most common prenatal tumour type is rhabdomyoma, 

which was present in our research in 67 % of the prenatally dia-
gnosed cases. All these patients had multiple tumours localized 
in both the right and the left ventricles. The tumours differed in 
the size from a few millimetres to few centimetres. This fi nding 
corresponds with the usual appearance of rhabdomyomas on ul-
trasound (Fig. 1). 

One of our patients with rhabdomyomas had also a very un-
usual location – a large tumour was present in the left atrium 
growing in the mitral valve orifi ce. This was a very unfavourable 
location not only causing hemodynamically signifi cant fl ow ob-
struction to the left ventricle, but being also impossible to remove 
surgically postnatally without a mitral valve destruction. 

In rhabdomyomas not only the size of the tumours, but the 
location itself is of great importance. There is evidence that they 
can impair the conduction system of the foetal heart and lead to 
arrhythmias (16). 

Despite our fear, in our series the tumorous masses did not 
cause prenatally any foetal compromise (even in patients with 
fl ow obstruction), and no arrhythmias were prenatally detected. 

Three of our patients with rhabdomyomas had a favourable 
postnatal follow-up without any need for intervention. This con-
fi rmed the typically described clinical course with a possible post-
natal regression of tumours and a good overall long-term prognosis. 

By contrast, we also described a patient with a severe fl ow 
obstruction due to the localization of the tumours. In this case, the 
hemodynamic and clinical impact of the tumours was so severe that 
has led to the patient’s death even after Sirolimus administration 
and the regression of the size of the tumours. Despite the usually 
described 50 % incidence of tuberous sclerosis, in our series, this 

was confi rmed in all the patients with prenatally diagnosed rhab-
domyomas. The prenatal fi nding of cardiac tumorous masses can 
perhaps also accelerate the early diagnosis of tuberous sclerosis, 
even before a neurological manifestation appears; this may be of 
immense clinical importance for the patient. 

In our prenatal study, we had one patient with cardiac fi broma, 
with the corresponding incidence of 17 %. Fibromas are benign 
hyperechogenic tumours, which are usually located in the ventri-
cles. This was also documented in our case, where a large fi broma 
fi lling the left ventricle was diagnosed (Fig. 2). Despite a severe 
fl ow obstruction, the tumour prenatally did not cause clinical dis-
turbances or arrhythmias. However, postnatally the child required 
an early intensive care. 

Unlike rhabdomyomas, fi bromas do not regress in size after 
birth, and in the case of a large tumour with a clinical manifestation, 
surgical removal, if possible, is the treatment of choice for children. 
In our case, the tumour was inoperable, and the clinical course of 
the patient, due to hemodynamic impairment and arrhythmias, was 
very unfavourable, and the patient died at the age of fi ve months.

In our 11-year prenatal series we did not have patients with a 
confi rmed teratoma or myxoma. 

In one case of prenatally diagnosed foetal cardiac tumour, the 
exact type of tumour was not specifi ed. It was a single tumour 
located in right ventricle, without any change in size during the 
postnatal follow-up. Since it did not cause any problems and has 
not required a surgical removal, we do not have the histopathologi-
cal confi rmation of the tumour type. Sometimes the differential 
diagnosis of a single cardiac mass can be diffi cult, when we are 
depending only on ultrasound fi ndings (17, 18). 

Prenatal risk stratifi cation 
A very interesting fact was that none of our patients had signs 

of hemodynamic compromise prenatally. This could perhaps be 
explained by the specifi c foetal hemodynamic itself, which was 
able to compensate for even severe ventricular fl ow (infl ow or 
outfl ow) obstruction. However, if severe valve regurgitation were 
to develop prenatally due to the presence of the tumour, this pre-
sumably would not be tolerated so well. 

Despite the optimistic uneventful prenatal course, the postna-
tal physiological changes of the hemodynamic in patients with a 
fl ow obstruction led to clinical deterioration soon after birth, and 
they required an intensive paediatric cardiac care.

In patients with cardiac tumours, also the question of possible 
arrhythmias needs to be addressed carefully since arrhythmias can 
occur anytime prenatally or postnatally. They develop frequently 
as the result of clinical decompensation (heart failure) and rep-
resent prenatally a very unfavourable prognostic sign. Moreover, 
in some cases, also the critical localization of the tumour (even a 
small one) can cause a severe damage to the conduction system 
(16), and the foetus can develop life-threatening arrhythmias. 

In our patients, we did not observe any arrhythmias prenatally 
since they were hemodynamically stable and luckily none of the 
tumours was located near the conduction system. 

From the gynaecologist’s point of view, it is very important 
not only to diagnose the foetuses with cardiac tumours, but also 
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to stratify the high-risk patients. This is especially important in 
cases, where a signifi cant fl ow obstruction or arrhythmias make 
it necessary to monitor them closely throughout the pregnancy 
to rule out possible prenatal complications. In these pregnancies, 
also the optimal labour planning (regarding the time and mode of 
delivery) with a paediatric cardiac centre is mandatory – since in 
the high risk patients we need to expect an early clinical worsen-
ing after delivery. However, patients without any hemodynamic 
impairment or arrhythmias may have a very favourable postnatal 
long-term clinical course.

Prenatal diagnosis
In addition to our six cases of foetal cardiac tumours during 

the selected period (2009–2019), there were another eight patients 
(newborns, infants and young children up to the age of 2 years) 
with primary cardiac tumours managed in the Children’s Cardiac 
Centre that were not diagnosed prenatally. This is the Cardiac Cen-
tre for paediatric patients, where referrals from the entire country 
are sent. Therefore, according to our data, the overall prenatally 
diagnosed rate of primary cardiac tumours in our country in the 
analysed period was 43 %.

These children (not diagnosed prenatally) were referred for 
cardiology examination either by a neurologist in patients with 
tuberous sclerosis or by paediatricians in patients with a murmur. 

The most important factor contributing to the percentage of 
prenatally diagnosed cases and the gestational age of the mother 
at the time of the diagnosis is the overall low number of cardiac 
defects that are diagnosed prenatally in our country. We believe 
that there is room for improvement in the prenatal diagnosis of 
foetal cardiac defects (comprising tumours) in Slovakia.

Conclusion

The primary foetal cardiac tumours are very rare malforma-
tions with variable prognoses. Once a primary cardiac tumour is 
diagnosed, further ultrasound and an echocardiographic monitor-
ing of the foetus should be scheduled to modify the perinatal man-
agement according to the underlying foetal fi ndings. Intracardiac 
fl ow obstruction, valves dysfunction and/or arrhythmias can lead 
to severe hemodynamic impairment, either prenatally or postna-
tally; these are the major factors contributing to the patient’s fi nal 
clinical outcome. 

With the diagnosis of rhabdomyoma, the test for tuberous 
sclerosis should be performed since the tumour can be the fi rst 
sign of the disease.

In cases of primary cardiac tumours, not only the prenatal dia-
gnosis itself but also the correct stratifi cation of high-risk patients 
is of great importance. It plays the key role in the optimal follow-
up of the foetus, optimal delivery planning, as well as complex 
postnatal management, especially in cases where multidisciplinary 
approach is needed. 

Our aim was to share our experiences with the diagnosis that 
may have a small incidence in the global population, but has a 
high impact on the individual and his family and the health care 
system alike.
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