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Abstract

The purpose of this article is to show that fetal echocardiography should also be performed in the third trimester of
pregnancy, both in normal and complicated pregnancies. The article presents a review of the current literature presenting the possibilities and goals of fetal echocardiography in the third trimester of pregnancy in situations such as:
coarctation of the aorta, premature constriction of the ductus arteriosus, increased fetal lung vascular resistance, hypoplastic left heart syndrome, dextro-transposition of the great arteries, fetal growth restriction, pregestational diabetes
mellitus, and gestational diabetes mellitus. A specific feature of fetal echocardiography in the third trimester is the
emphasis on the assessment of fetal heart function; therefore, the article describes the current method of assessing it.
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Introduction
Contemporary fetal echocardiography focuses not only on
the analysis of the structure of the heart, but also on the assess-

ment of its function. The evaluation of the fetal heart function
is most valuable in the third trimester of pregnancy. Firstly, at
an earlier stage of pregnancy, it would be difficult to perform

This is an Open Access journal, all articles are distributed under the terms of the Creative Commons Attribution-Noncommercial-No Derivatives 4.0
International (CC BY-NC-ND 4.0). License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

1

5

ka, Michał Krekora,
Iwona
Maroszyńska,
Maciej
Moll,
Maria
Respondek-Liberska
Łukasz
Sokołowski,
Maciej
Słodki,
Julia
Murlewska,
Iwona Strzelecka, Paulina Kordjalik, Marek Blitek, Jerzy Węgrzynowski, Mariusz Grzesiak,
Michał Krekora, Krzysztof Czajkowski, Krzysztof Preis, Maria Respondek-Liberska

the full extent due to the technical difficulties resulting from
the small dimensions of the fetal heart. Secondly, the assessment of the fetal heart function is to enable accurate prediction of the postnatal condition of the newborn, and therefore
it must be performed shortly before the expected delivery.
Regarding the facts mentioned above, fetal echocardiography
performed in the third trimester seems to be an essential element of modern prenatal diagnostics.
This statement was included in the recommendations formulated at the Cardio Prenatal 2017 conference and in the recommendations of the International Prenatal Cardiology Collaboration Group 2017 [1, 2]. So far, the largest scientific societies
have not emphasised the importance of the assessment of the
fetal circulatory system in the third trimester of pregnancy in
their recommendations. The International Society of Ultrasound
in Obstetrics and Gynaecology (ISUOG) has developed recommendations for prenatal ultrasound examinations in the first and
second trimesters of pregnancy, but a similar document on the
third trimester of pregnancy has not yet been prepared. According to the ISUOG guidelines, fetal heart assessment is recommended at 18-22 weeks of pregnancy, but these guidelines do
not mention the need for performing fetal echocardiography
in the third trimester [3]. According to the recommendations
published by the American College of Obstetricians and Gynaecologists (ACOG), the main objective of the third-trimester
ultrasound examination is to assess the growth and well-being
of the fetus and to re-assess its anatomy according to the protocol
used in the second trimester of pregnancy. They do not include
the assessment of the structure and function of the fetal heart
[4]. A similar position is held by the Polish Society of Gynaecologists and Obstetricians. In its recommendations on screening
ultrasound diagnosis in normal pregnancy published in 2020 the
Society states that the purpose of fetal ultrasound performed in
the third trimester of pregnancy is to assess the growth of the
fetus and in selected clinical situations to assess its wellbeing [5].

Objective of the article
Contemporary prenatal cardiology and fetal echocardiography allow us to assess the details of anatomical structure and
functional disorders of the fetal heart with an accuracy similar
to echocardiographic examinations performed in children and
adults [6]. Current recommendations of international scientific
societies recommend fetal heart examination only in the 18th22nd week of pregnancy, and there is a tendency to show its
application towards the first trimester of pregnancy. The aim
of this article is to demonstrate that the echocardiographic examination of the fetal heart in the third trimester of pregnancy,
especially near terms, for functional assessment, is an important and necessary element of prenatal diagnosis.

Pathophysiology of fetal heart dysfunction
Circulatory failure refers to the inability of the fetal cardiovascular system to provide the required tissue and organ perfusion.
Fetal circulatory failure is manifested by impaired systolic-diastolic function of the myocardium, hypertrophy of the myocardium,
cardiomegaly, and in the final stage by fetal hydrops. The Cardio-
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the reference values for a given gestational age, the presence of
a characteristic aortic arch shelf at the isthmus level, and abnormal blood flow through the aortic isthmus (turbulent flow,
retrograde flow through the isthmus into the aortic arch) [15,
20, 21]. All the above-mentioned echocardiographic symptoms
are most clearly manifested in the third trimester of pregnancy.

Premature constriction of the ductus
arteriosus
Premature constriction of the ductus arteriosus can be diagnosed by echocardiographic examination of the fetal heart.
A suggestive symptom is the tortuous course of the ductus arteriosus. An important part of the diagnosis is also the detection of abnormal blood flow through the ductus arteriosus, such
as an increased maximum systolic velocity (> 140 cm/s) and
a reduced pulsatility index (< 1.9). Significant narrowing of the
ductus arteriosus increases right ventricular afterload. Increased
afterload leads to dilatation of the lumen and hypertrophy of the
walls of the right ventricle, and to disorders of its systolic-diastolic function. Restriction of blood flow through the narrowed
ductus arteriosus may also cause volumetric overload of the
pulmonary veins and, consequently, lead to permanent changes
in their walls resulting in congenital pulmonary hypertension.
Tricuspid valve regurgitation is also common [6, 25-28].
The main task of the prenatal cardiologist in the case of a fetus with premature constriction of the ductus arteriosus is the
systematic monitoring of the fetal heart function and assessment of the progression of cardiovascular functional changes.
Constriction of the ductus arteriosus is initially well tolerated by
the fetus and may be reversible. When long-lasting, however, it
may ultimately lead to cardiovascular failure and intrauterine
fetal death or complications in the newborn (e.g. pulmonary
hypertension). Frequently performed echocardiographic examinations make it possible to predict such a situation and prevent
it, informing the obstetrician about the necessity to end the
pregnancy in the right moment. On the other hand, if premature constriction of the ductus arteriosus is not associated with
significant cardiac dysfunction, the prenatal cardiologist can assure the obstetrician for the welfare of the fetus, which in many
cases allows the patient to avoid iatrogenic preterm labour and
the related complications of prematurity [6, 25-28].
During prenatal life, the patency of the ductus arteriosus
is maintained primarily by fetal prostaglandins. In the third
trimester of pregnancy, the walls of the arterial duct become
more susceptible to substances inducing their contraction, such
as prostaglandin synthesis inhibitors. These inhibitors can be
pharmacological agents taken by the pregnant woman, especially non-steroidal anti-inflammatory drugs. Polyphenols, such
as those found in green tea and yerba mate, also have a similar
effect. Due to the above-described pathogenesis, premature closure of the ductus arteriosus is a pathology characteristic almost
exclusively for the third trimester of pregnancy [6, 25-29].

Increased fetal lung vascular resistance
Up to now, abnormalities of the fetal lung vascular bed have
not been well described in the medical literature. Meanwhile,
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the value of maximum velocity of blood flow in the pulmonary
veins. Słodki et al. proved that in the group of fetuses with dTGA, in whom echocardiography was performed not earlier
than 3 weeks before delivery, the maximum blood flow velocity in the pulmonary veins greater than or equal to 41 cm/s
allowed the prediction of the need to perform atrioseptostomy
in a newborn on day 1 of postnatal life with high sensitivity
and specificity [39].

Fetal growth restriction
The fetal growth restriction (FGR) is a pathological entity in which the growth of the fetus is deteriorated. Low fetal
weight may be a consequence of congenital defects, chromosomal aberrations, or intrauterine infection with pathogens
from the TORCH group. Most often, however, FGR occurs as
a result of placental dysfunction. FGR cases resulting from
placental dysfunction are divided, depending on the time of
the onset of fetal growth disorders, into early FGR (onset at
32 weeks of gestation or earlier) and late FGR (onset after 32
weeks of gestation) [40]. FGR cases can also be classified into
stages (from I lightest to IV most severe). The criterion for
this classification is the degree of blood flow disturbances in
peripheral vessels (such as uterine arteries, umbilical artery,
middle cerebral artery, and venous duct), which correlates with
the severity of placental dysfunction [41].
However, it should be noted that FGR is also associated
with morphological changes in the fetal heart and its dysfunction. The fetal heart must overcome the increased resistance
of the placental vessels, which leads to its pressure overload
(increased afterload). It is postulated that cardiac volume
overload (increased preload) may also occur. Moreover, due
to the placenta’s dysfunction, the fetal heart is not adequately
supplied with oxygen and nutrients. The above-described unfavourable haemodynamic and metabolic conditions result in
cardiac dysfunction and its pathological remodelling (heart
remodelling) [42]. It has been proven that remodelling affects
not only the heart, but also the aortic wall. The changes in
the circulatory system are (at least to some extent) permanent, and their consequence may be arterial hypertension in
the newborn, as well as an increased risk of cardiovascular
diseases in adulthood [43].
Placental dysfunction may also be the cause of another disease entity: preeclampsia. It may be associated with intrauterine growth restriction or normal fetal growth. Due to a similar
pathogenesis, the effect of preeclampsia on the circulatory system is similar to that in the case of FGR [44].
Fetal echocardiography allows for the diagnosis of functional disorders and pathological remodelling of the heart,
thus identifying patients who may be in a worse haemodynamic condition in the neonatal period and, moreover, are at
increased cardiovascular risk in adulthood. The determinants
of systolic-diastolic dysfunction are an increased value of the
myocardial performance index (MPI) and an extended isovolumetric relaxation time (IVRT) [43, 44]. Using the tissue
Doppler technique, it is possible to demonstrate a decrease
in the maximum value of the systolic and diastolic velocity of
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