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Screening for cardiac anomalies

INn the first and second

trimesters -

diagnosing

challenging cases

Abstract Rezumat

Screening for cardiac anomalies represents a critical
component of contemporary prenatal care, embodying

a proactive approach to identifying congenital heart de-
fects in developing fetuses. Cardiac anomalies represent

a diverse spectrum of structural and functional abnor-
malities that may affect the heart and the great vessels.
Prenatal screening for cardiac anomalies is integral to

the early detection and management of congenital heart
disease. This work is part of a larger study that involved the
screening for fetal cardiac anomalies and the journey from
suspicion to diagnosis, and analyzed cases screened from
2018 to 2023 at the Prenatal Diagnosis Unit of the Univer-
sity of Medicine and Pharmacy of Craiova, Romania. In this
paper, we analyzed certain cases that proved challenging
in the first instance or needed a second opinion or an expert
examination. We also reviewed cases that were missed in
the first trimester and diagnosed later, to establish what
was missing from the initial examination to make the
diagnosis at that time.
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diagnosticul cazurilor dificile

Screeningul pentru anomalii cardiace reprezintd o compo-

o abordare proactiva pentru identificarea defectelor cardiace
congenitale la fetii in curs de dezvoltare. Anomaliile cardiace
reprezintd un spectru divers de anomalii structurale si functio-
nale care pot afecta inima si vasele mari. Screeningul prenatal
pentru anomalii cardiace este parte integrantd a detectdrii
precoce si a gestiondrii bolilor cardiace congenitale. Aceastd
lucrare face parte dintr-un studiu mai amplu care aimplicat
screeningul pentru anomalii cardiace fetale si drumul de la
suspiciune la diagnostic, analizdnd cazurile depistate din 2018
pand in 2023 la Unitatea de diagnostic prenatal a Universitdtii
de Medicindi si Farmacie din Craiova. In aceastd lucrare am
analizat anumite cazuri care s-au dovedit provocatoare in
primd instantd sau care au necesitat o a doua opinie ori o
examinare suplimentard. Am trecut in revistd si cazurile care
au fost omise in primul trimestru si diagnosticate ulterior,
pentru a stabili ce lipsea de la examinarea initiald pentru a
pune diagnosticul la acel moment.

Cuvinte-cheie: screening anomalii cardiace, diagnostic
prenatal

Screeningul anomadliilor cardiace in primul si al doilea trimestru de sarcind —
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Introduction

Screening for cardiac anomalies represents a critical
component of contemporary prenatal care, embodying
a proactive approach to identifying congenital heart
defects (CHDs) in developing fetuses. The significance
of this screening cannot be overstated, as CHDs stand
as the most prevalent congenital birth defects world-
wide and constitute aleading cause of neonatal morbid-
ity and mortality®?. The multifaceted implications of
cardiac anomalies extend beyond the realm of medical
care, encompassing psychological, emotional and so-
cioeconomic dimensions for both the affected families
and the healthcare system at large. Thus, understand-
ing the importance of prenatal screening for cardiac
anomalies requires a comprehensive examination that
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traverses the medical, ethical and societal dimensions
of this practice.

Cardiac anomalies represent a diverse spectrum of
structural and functional abnormalities that may af-
fect the heart and great vessels®. Prenatal screening
for cardiac anomalies is integral to the early detection
and management of CHDs. The heart, as the central
organ responsible for maintaining circulatory function,
plays a fundamental role in the survival and well-being
of an individual. Congenital heart defects encompass a
wide spectrum of conditions, ranging from minor ana-
tomical variations to life-threatening malformations.
The detection of cardiac anomalies during the prenatal
period assumes a paramount importance®. The timely
diagnosis through prenatal screening allows for early
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intervention, enabling healthcare providers to initi-
ate appropriate medical care or surgical interventions
promptly after birth. This can significantly improve
the prognosis and overall quality of life for affected
individuals, reducing the burden on the healthcare
system in terms of long-term care and interventions®.

This paper aims to explore the pivotal role of prena-
tal screening in identifying cardiac anomalies during
gestation and its implications for clinical decision-
making and long-term prognosis.

Materials and method

This work is part of a larger study that involved the
screening for fetal cardiac anomalies and the journey
from suspicion to diagnosis, in analyzed cases screened
from 2018 to 2023 at the Prenatal Diagnosis Unit of
the University of Medicine and Pharmacy of Craiova,
Romania.

In this paper, we analyzed certain cases that proved
challenging in the first instance or needed a second
opinion or an expert examination. We also reviewed
cases that were missed in the first trimester and di-
agnosed later, to establish what was missing from the
initial examination to make the correct diagnosis at
that time.

Case series

Case 1. Right aortic arch - diagnosis in the first
trimester

Congenital anomalies of the aortic arch are diverse
and can manifest in various forms, one of which is
the right aortic arch (RAA), being characterized by
an anomalous right-sided aortic arch that mirrors the
typical branching pattern of the aortic arch vessels,
potentially leading to compression of the trachea and
esophagus. Although RAA is relatively rare®, it is cru-
cial to diagnose it early, particularly during the first tri-
mester of pregnancy, as it may be associated with other
congenital anomalies and genetic syndromes®. Early

age. Transabdominal scan

diagnosis allows for informed prenatal counseling and
preparation for postnatal care.

The primary diagnostic tool for detecting RAA in
the first trimester is ultrasound imaging. High-res-
olution transabdominal or transvaginal ultrasound
can visualize the fetal heart and aortic arch, allowing
for the identification of abnormal arch anatomy. RAA
can be suspected if the three-vessel and trachea (3VT)
view shows an unusual right-sided orientation of the
aortic arch, with the left common carotid artery aris-
ing from it™.

Achieving a definitive diagnosis of RAA in the first
trimester can be challenging, due to the limited fetal
size and positioning. Some cases may require follow-
up imaging in the second trimester for confirmation.
Therefore, it is essential for healthcare providers to
communicate effectively with the expectant parents
about the possibility of a provisional diagnosis and
the need for subsequent evaluations (Figures 1 and 2).

Case 2. Complex malformation, including univen-
tricular heart, missed at the first-trimester scan

Complex cardiac malformations, often involving
univentricular hearts, present a significant diagnos-
tic challenge during prenatal screening. We present a
case of a complex cardiac malformation, specifically
a univentricular heart, that was missed during the
first-trimester scan at 12 weeks of gestation. The ini-
tial ultrasound examination, while focused on routine
screening for fetal anatomy, did not reveal any overt
cardiac anomalies.

Univentricular heart (UVH) encompasses a spectrum
of complex congenital cardiac defects in which one of the
ventricles is underdeveloped or nonfunctional. Timely
prenatal diagnosis of UVH has emerged as a critical com-
ponent of comprehensive prenatal care®.

While challenges in early detection persist, advance-
ments in diagnostic modalities have significantly im-
proved the accuracy of UVH diagnosis during pregnancy
(Figure 3).

Figure 2. Right aortic arch - 13 weeks of gestational

age. Transvaginal scan
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Case 3. Agenesis of inferior vena cava

Agenesis of the inferior vena cava (AIVC) is a rare
congenital vascular anomaly that poses unique chal-
lenges for prenatal diagnosis and management.

Agenesis of the inferior vena cava is a congenital
anomaly characterized by the partial or complete ab-
sence of the inferior vena cava, the major venous vessel
responsible for returning deoxygenated blood from
the lower half of the body to the right atrium of the
heart®. While often asymptomatic in childhood, AIVC
may lead to thrombotic complications and deep venous
thrombosis in adulthood®. The prenatal diagnosis of
AIVC is challenging, due to its rarity and the evolving
nature of fetal venous development (Figure 4).

Case 4. Persistence of left superior vena cava

The superior vena cava (SVC) is a critical vessel respon-
sible for returning deoxygenated blood from the upper
body to the right atrium of the heart. In most individu-
als, the right superior vena cava (RSVC) is the dominant
and solely persistent vessel. However, in some cases,
the left superior vena cava (LSVC) persists alongside the
RSVC, resulting in a congenital vascular anomaly®?.

The embryological development of the venous system
involves the formation of several paired veins, including
theleft and right anterior cardinal veins. During normal
development, the left anterior cardinal vein regresses,
while the right anterior cardinal vein forms the RSVC.
When the left anterior cardinal vein fails to regress, it
persists as the LSVC. The presence of LSVC is often as-
sociated with an absent or small left innominate vein?.
The rarity of LSVC often results in diagnostic challenges.

In this particular case, the persistent left superior
vena cava (seen along the RSVC in Figure 5) drained in
the coronary sinus, and we can notice an enlarged coro-
nary sinus (Figure 6).

Figure 3. Univentricular heart

Case 5. Transposition of great vessels — one we
should never miss

Transposition of the great vessels (TGV), also known
as dextro-transposition of the great arteries (d-TGA), is
a critical congenital heart defect that requires prompt
intervention after birth®. Prenatal diagnosis of TGV
is crucial for informed decision-making, facilitating
timely postnatal care and improving the overall prog-
nosis for affected infants.

Fetal echocardiography is the cornerstone of pre-
natal TGV diagnosis. High-resolution ultrasound
imaging allows for the detailed examination of fe-
tal cardiac anatomy, including the positions of the
aorta and pulmonary artery. Specific features, such
as “parallel” great vessels and an abnormal relation-
ship between the ventricles, can raise the suspicion
of TGV@112,

| Figure 4. Agenesis of inferior vena cava
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Figure 5. Persistent left superior vena cava
(three-vessel view)

Color Doppler imaging enhances the diagnostic ac-
curacy of fetal echocardiography by visualizing blood
flow patterns within the heart and great vessels. It aids
in confirming abnormal connections and blood flow
patterns characteristic of TGV®®,

Prenatal diagnosis of transposition of the great ves-
sels is a critical component of comprehensive prenatal
care. While challenges in early detection persist, ad-
vances in fetal echocardiography and color Doppler
imaging have significantly improved the diagnostic
accuracy™. Early diagnosis empowers healthcare pro-
viders to offer timely interventions, informed parental
counseling, and optimal postnatal care planning.

The abnormal three vessels view and the emergence
of the pulmonary artery from the left ventricle were
critical for the diagnosis (Figure 7).

Discussion

The main issue about the diagnosis in the first tri-
mester, or the second for that matter, is the correct
use of standard images recommended in the guide-
lines. Some special situations (mostly, rare pathology)
need additional images like bicaval view or the aortic
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Figure 6. Persistent left superior vena cava - dilated
coronary sinus

or ductal arch. The other important step is the use of

color Doppler which is a fantastic adjuvant tool to the

ultrasound examination of the fetal heart and can help
us in many difficult cases. When in doubt, one should
always ask for a second opinion.

The views that helped us the most in our diagnosis
were:

B In the first trimester - atrial-ventricular flow and
three-vessel view with color Doppler.

B In the second trimester - four-chamber view, five-
chamber view, three-vessel view, and short-axis view
(with Doppler). In special situations, we used bicaval
view and examinations of the arches for a correct
diagnosis (Figures 8 and 9).

Studies have consistently shown that early detec-
tion and intervention for CHDs are associated with
improved outcomes, reduced morbidity and enhanced
survival rates®.

Bakker et al.® report an increasing detection rate of
CHD after prenatal screening. The increasing prenatal
diagnostic rate of CHD is a notable development in the
field of perinatal medicine, offering several clinical im-
plications, such as the aforementioned: early detection

Figure 7. Transposition
of great vessels

B Year XI + No. 41 (3/2023)



Figure 8. Color Doppler
at the first-trimester
heart scan

Figure 9. Color Doppler
at the second-trimester
scan

due to advanced imaging techniques, such as fetal echo-
cardiography and color Doppler ultrasound; improved
clinical outcomes in infants with known CHDs who
undergo early surgical or medical interventions and
have improved clinical outcomes compared to those
diagnosed later in life. Early diagnosis enables health-
care providers to plan for specialized delivery, neonatal
interventions and postoperative care, ultimately lead-
ing to reduced morbidity and mortality rates.

Fetal echocardiography“¢*® is the gold standard for
prenatal cardiac screening. It offers high-resolution
imaging of fetal cardiac structures and blood flow pat-
terns, allowing for the detection of various CHDs.

Color Doppler®™ imaging complements fetal echo-
cardiography by visualizing blood flow patterns within
the fetal heart and great vessels, aiding in the diagnosis
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of anomalies. The integration of color and pulsed-wave
Doppler ultrasound into prenatal cardiac screening has
transformed the assessment of blood flow patterns
and velocities within the fetal heart. Doppler imaging
provides crucial information about the direction and
speed of blood flow, allowing for the identification of
abnormal flow patterns associated with CHDs.

The accuracy of prenatal cardiac screening may vary
depending on the gestational age. Early in pregnancy,
fetal size and positioning can limit the visibility of car-
diac structures.

Advancements in imaging technology®??, such as
three-dimensional (3D) and four-dimensional (4D) ultra-
sound, have improved the diagnostic accuracy of prenatal
cardiac screening. 3D and 4D ultrasound technologies
provide three-dimensional images and real-time motion
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sequences of the fetal heart. This advancement allows for
a comprehensive evaluation of cardiac structures. Clini-
cians can rotate and manipulate these images to gain a
better understanding of complex cardiac anomalies, fa-
cilitating early detection and treatment planning.

Conclusions

Prenatal screening for cardiac anomalies represents
a crucial aspect of modern prenatal care with far-
reaching consequences. Its significance extends from
the immediate medical benefits of early detection and
intervention to the ethical, psychological and societal
dimensions of family and healthcare system dynamics.
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