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We have read with a great interest “Fetal therapy guide-
linesofthe Polish Society of Gynecologistsand Obstetricians—
Fetal Therapy Section”by Kosinski et al. [1]. We would like to
congratulate the Authors their effort and excellent results.
This is the Polish guideline of fetal therapy presented during
magnificent conference“Fetal therapy”in Warsaw 2024.The
Authors of the guidelines are Polish experts of fetal therapy,
perinatologists working in the tertiary centers for fetal medi-
cine, with significant academic achievements and prominent
medical experience. As the members of the Polish Prenatal
Cardiology Society we would like to thank for including fetal
echocardiography into the guidelines as important tool for
assessing fetal heart anatomy and cardiovascular efficacy.
We could read inter alia in the guidelines that:

— fetal echocardiography is of key importance in case of
non-immune hydrops fetalis,

— fetal echocardiography is advised to evaluate fetal cir-
culatory efficiency in case of sacrococcygeal teratoma.
Nevertheless, we would like to highlight that fetal echo-

cardiography could be helpful in many more fetal patholo-

gies [2, 3].

ABNORMAL AMNIOTIC FLUID VOLUME

Abnormal amniotic fluid volume is a quite common
pregnancy complication. Polyhydramnios could be idi-
opathic or caused by congenital fetal defects, maternal
diseases or genetic abnormalities. Cardiovascular malforma-
tions could also be significantly associated with polyhydram-
nios [4]. From fetal defects the Authors describe for example
vascular rings that could obstruct fetal “airways”. Vascular
rings diagnosis is still challenging, but fetal echocardiog-
raphy remains gold standard of diagnosis and monitoring
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this anomaly. The other, most common group of congenital
defects causing polyhydramnion are gastrointestinal tract
anomalies [5]. Still gastrointestinal diseases may influence
fetal cardiovascular system, for example by increased pres-
sure in abdominal cavity on inferior vena cava, that could
also be assessed by fetal echocardiography. Polyhydramnion
may be presentin addition to cardiac problems (for instance
at the imminent cardiovascular insufficiency), so fetal heart
evaluation is essential for proper interpretation.

Oligohydramnios could have also been caused by fetal
defects. The most common are urinary tract defects. As
presented by many studies LUTO influence fetal cardiovas-
cular system and in many cases the prognosis depends on
cardiovascular efficiency [6].

What is more preterm prelabor rupture of membranes
(pPROM) changes fetal environment enormously and many
fetal cardiovascular disturbances have been described [7].
Concerning fetal growth restriction (FGR), those fetuses pre-
sents many cardiovascular abnormalities like: abnormal GSI,
myocardial hypertrophy, abnormal mitral and tricuspid flow,
etc. [8]. Fetal echocardiography could be used to establish
fetal risk, answer whether pregnancy could be continued
and help to predict prognosis.

NON-IMMUNE FETAL HYDROPS FETALIS

NIHF is associated with highly increased fetal and neona-
tal mortality [9]. As the Authors presented the most common
underlying causes include fetal cardiovascular defects. Once
more, the gold standard of diagnosis and monitoring of
fetal cardiovascular insufficiency is fetal echocardiography.
NIHF is a result of severe fetal heart failure. It may occur as
aconsequence of primary fetal heart defect[10], as abnormal

Department of Prenatal Cardiology, Polish Mother’s Memorial Hospital Research Institute in Lodz, Lodz, Poland

e-mail: sylwestrzakoskarpatryk@gmail.com

Received: 28.10.2024 Accepted: 29.10.2024

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download articles and
share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

759


https://orcid.org/0000-0003-0238-2172
https://orcid.org/0000-0002-0160-8013
https://orcid.org/0000-0001-9325-7304
https://orcid.org/0000-0003-3469-7064

Ginekologia Polska 2024; vol. 95, no. 10

fetal heartanatomy result in somehow defective intracardiac
bloodflows. Abnormal preload/afterload could worsen fetal
cardiovascular efficiency with pregnancy advancing e.g. con-
comitant pulmonary and aortic severe stenosis or Ebstein
anomaly [11]. Also many extracardiac conditions induce
impaired myocardial function and may end up with NIHF
[12].In case of NIHF only fetal echocardiography enables to
precisely predict prenatal (as NIHF may be complicated by
fetal demise) or postnatal prognosis, plan future monitor-
ing and schedule postnatal management. So in NIHF fetal
echocardiography is obligatory and requires emergency
examination regardless of gestational age.

FETAL HEMOLYTIC DISEASE

Even though immunoprophylaxis has decreased fetal
alloimmunization and limited fetal hemolytic disease, it still
remains serious obstetrical complication. Measurement of
fetal peak systolic velocity of blood flow through middle
cerebral artery is widely used to diagnose fetal hemolytic
disease. Itis easy to obtain, nearly in every pregnant women.
However not only cerebral blood flows are abnormal in fe-
tuses with anemia. As a response to anemia fetal increased
cardiac output and vasodilatation has been proved. Also
fetal atria response by increased contractility, which is pre-
sented by increased E wave velocity through mitral valve
[13]. Due to increased need of tissue oxygenation, fetal
myocardium overgrowths. By fetal echocardiography one
may quantify fetal myocardial function in anemia more
accurately. What is more fetal echocardiography has been
used to monitor fetal blood transfusion [14]. The problem
is even more complex if additional cardiac functional ab-
normalities occur [15].

FETAL PULMONARY MALFORMATIONS

Fetal lungs are directly connected with heart by pulmo-
nary artery and pulmonary veins. These two organs are also
located in the same cavity — the chest. So every enlargement
ordecrease in lung volume influence fetal heart (its size, loca-
tion and axis) [16]. Fetal echocardiography could be carried
out to exclude cardiac defects, assess the size of the heart
and muscle contractility, diagnose possible atrioventricular
regurgitation, and evaluate the blood flow using Doppler
techniques. Pulmonary malformations can result in signifi-
cant cardiac compression that alters hemodynamics and
may result in hydrops on the basis of elevated central venous
pressure. Assessment of fetal cardiovascular system could be
also a clue in difficult fetal pulmonary diagnoses [17].

CONGENITAL DIAPHRAGMATIC HERNIA

Fetal echocardiography has been used for many years
to predict postnatal outcome in case of congenital dia-
phragmatic hernia. Cardiac dysfunction is quite common

consequence of congenital diaphragmatic hernia. Fetal car-
diovascular insufficiency is a determinant of disease severity.
Increased afterload and impairment left ventricular func-
tion have been observed [18]. Usually fetal compensatory
mechanisms in response to diminished antegrade cerebral
blood flow enables to monitor pregnancy and plan prena-
tal or postnatal management [19]. If there is no additional
congenital heart defect, fetal prognosis is better, but still
left heart structures may appear small, even if it usually
normalizes after birth [20]. Influence of left sided fetal heart
structures development have been studied for prediction of
postnatal follow-up, with uncertain results [21]. That is why
future more profound studies are needed. Certainly fetuses
with congenital diaphragmatic hernia can suffer from both
right and left ventricular dysfunction and the best tool to
assess this dysfunction is fetal echocardiography. Especially
nowadays, when neonatal pulmonary hypertension could
be suspected [22-24]. Additional advantage of fetal echo-
cardiography is a possibility to confirm fetal well-being after
fetal endoscopic tracheal occlusion [25].

Fetal echocardiography is also obligatory in diaphrag-
matic hernia as the presence of additional structural heart
defect changes the short-term and long-term prognosis in
such pregnancy.

VEIN OF GALEN MALFORMATION

Prenatal treatment of a vein of Galen malformationhas
been started as a clinical trial [26]. We look forward with
hope, that interventional attempt could probably help in
the future outcome of these fetuses. Hemodynamic profile
in fetuses diagnosed with vein of Galen malformation has
been studied and fetuses presented increased cardiotho-
racic ratio due to right ventricular dilatation, aortic isthmus
retrograde flow starting in mid systole and throughout
diastole, increased left and right ventricular and abnormal
net pulmonary flow [27]. Non-survivors presents right ven-
tricular dysfunction with tricuspid regurgitation [28]. The
worse prognosis involve fetuses with hydrops fetalis. For this
reasonfetal echocardiography is mandatory for the predic-
tion of prognosis [29]. Especially because aggressive medical
treatment of cardiac failure is needed if patient presents
cardiac failure prenatally. Prognosis for newborns with vein
of Galen malformation diagnosed prenatally is highlybased
on fetal cardiovascular function and could potentially be
better by prenatal treatment [30].

UROGENITAL MALFORMATIONS
The obstruction of fetal urinary tract may be located at
the level of ureter, bladder or urethra. That cause dilatation
of the upper part of the urinary tract above the obstruc-
tion. Data from Polish Mother’s Memorial Hospital Research
Institute in Lodz from 20 years ago showed that over 54%
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of all fetuses with posterior urethral valve demonstrated
functional abnormalities in circulatory system. Mortality
of the fetuses with abnormalities in circulatory system was
significantly higher than mortality of fetuses without circu-
latory abnormalities [31]. What is more lower urinary tract
obstruction was associated with abnormal right ventricular
filling and the correlation was found with -2-microglobulin,
a-1-microglobulin and potassium [32]. In severe cases with
giant bladder fetuses presented higher incidence of car-
diomegaly, myocardial hypertrophy and pericardial effu-
sion [33]. In addition also left ventricular filling appeared to
dysfunctional. That could be connected with redistributed
cardiac output, what could contribute to the development
of left-heart hypoplasia [34]. So it seems that urogenital
malformations influence fetal cardiovascular system in many
pathways, but finally they could worsen fetal cardiovascular
efficiency and promote abnormal heart development.

FETAL OVARIAN CYST

Female fetuses with ovarian cysts usually have normal
heart anatomy, but in about 14% of them there is congeni-
tal heart defect. Even if heart anatomy is normal there is
a high prevalence of functional cardiovascular anomalies.
Quite common is myocardial hypertrophy. Some of them
presented monophasic inflow pattern of tricuspid valve,
holosystolic tricuspid regurgitation and pericardial effu-
sion. To reduce prenatal complications aspiration of the
cyst could be performed. After prenatal aspiration of the
cyst, the functional abnormalities in fetal echocardiography
could recede, what could potentially present positive result
of fetal therapy. Fetuses with ovarian cyst and functional
anomalies more often required surgical procedures after
the birth, whereas normal heart study was more often con-
nected with spontaneous regression of ovarian cyst [35, 36].

TWIN-TO-TWIN TRANSFUSION SYNDROME

Twin-to-twin transfusion syndrome (TTTS) occurs in
about 10% of monochorionic twin pregnancies. Itis a severe
complication that develops due to anintrauterine imbalance
in intertwin blood exchange. Recipients present decreased
ventricular shortening fraction, increased cardiac output,
thickened myocardium, monophasic ventricular filling,
shortened ventricular filling and prolonged isovolumetric
relaxation time [37]. There is a high prevalence of tricuspid
regurgitation and in severe cases mitral regurgitation [38].
Donors, on the other side, seem to usually have a normal
cardiac function, with 5-10% present with abnormal Dop-
pler waveforms in the ductus venosus, and 3% with tricuspid
regurgitation or umbilical vein pulsations [37]. Fetal echo-
cardiography has been also used to predict outcome in
TTTS. Infuture TTTS recipients RV and LV Tei index were sig-
nificantly higher, but in donors RV Tei index was lower [39].

In case of developing TTTS fetal echocardiography enables
to recognize this complication before signs described in
Quintero scale. In the case of a surgical procedure in TTTS
Polish Prenatal Cardiology Society recommend control
fetalechocardiography examinations a day before, post-
procedure and within thenext 24 hours, on the 3@ and 7th
day (in a hospital setting). Then at 14-day intervals (in an
outpatient setting) [40].

CONCLUSIONS

Kosinski et al. [1] did a great effort to summary obstetri-
cians’ knowledge and experience what was presented in
the form of excellent guidelines. The experts are perfectly
acquainted with fetal echocardiography possibilities and
use it in their clinical practice. We fully understand that
Fetal Therapy Guidelines could not describe mainly util-
ity of fetal echocardiography because the subject is too
comprehensive. Polish Prenatal Cardiology Society Board in
this commentary wanted to remind that fetal echocardio-
graphy is even more useful in the most difficult fetal cases
that are usually managed by team of specialists. Use of fetal
echocardiography could help to understand fetal physio-
logy, predict outcome and monitor fetuses before and after
prenatal invasive therapy.

Itis our hope that in near future every referral obstetri-
cal ward would have a fetal cardiologist on-side to discuss
the most difficult problems in perinatology and to choose
the best therapy option for our patients — fetuses [41-45].
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