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Fetal echocardiography : its brightness and shadow
Makoto Nishibatake

Division of Pediatrics, Kagoshima Seikyo Hospital

—{ Abstract

As a basic knowledge, the characteristics of fetal hemodynamics with the placental
circulation such as preferential flow in the fetal venous system, ductus venosus, foramen ovale,
and ductus arteriosus are explained before talking about fetal echocardiography.

To increase the number of cases of fetal diagnosis of cardiovascular abnormalities, all fetuses
should be screened by echocardiography at around the end of the second trimester of pregnancy.
Transverse section scanning of the fetus from the stomach level to the three vessel trachea view
through the four chamber view is recommended as a screening technique to detect the major
critical neonatal cardiovascular abnormalities including ventricular outflow such as transposition
of the great arteries or tetralogy of Fallot.

Once we have made a fetal diagnosis of cardiovascular abnormalities, we have to consider
important decisions about continuation of the pregnancy, the place of delivery and the delivery
method. Current situation of decision making after fetal diagnosis and the outcome of the fetuses
are described especially focusing on the fetuses with heart disease diagnosed before 22 weeks of
gestation. As long as the decision making after fetal diagnosis is concerned, consideration should

be extended to associated ethical problems and sincere support of the parents.
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Fig.1 Circulation before and after birth
a: Fetal circulation
b : Circulation after birth

Abbreviations : DA ; ductus arteriosus, FO ; foramen ovale, DV ; ductus venosus
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Fig.2 Confirmation of the fetal position and direction
a:Fetal head to the right and abdomen to the left in the monitor screen.
b : Rotate the probe 90 degree counterclockwise.

Fig.3 Screening by scanning transverse view from the stomach level to

three-vessel-trachea level

1: Confirm the location of the stomach in the left upper abdomen just
beneath the heart in the transverse view of the upper abdomen.

2:Move the probe or decline cranially from the stomach level
transverse view. The four chambers of the heart are observed.

3:Move more cranially, then the pulmonary artery, ascending aorta,
superior vena cava and trachea are observed.

P : posterior, L : left, R : right, ST : stomach, Sp : spine
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Fig.4A Four chamber view (4CV) : Section 1 in the figure 2
a:Four chamber view from the lateral direction. The centerline of
the heart from the atrial septum to the ventricular septum is well
documented. The balance of the four chambers and defects of the
septum are easily observed. The dotted lines show the center line
(cardiac axis).
b : Four chamber view from the cardiac axis direction. The directions of
atrioventricular blood flow as well as the regurgitation is well observed
by color flow mapping.

Fig.4B Measurement in the four chamber view
a:Total cardiac dimension (TCD) : maximum transverse dimension of the
heart in the four chamber view.
b : Cardiothoracic area ratio (CTAR) : The ratio of the area of the heart ver-
sus the thorax including the ribs and spine in the four chamber view.
CTAR is within 25 to 35 percent throughout the pregnancy period after
16 weeks of gestation.
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Fig.5 Direction of the ventricular outflow tracts
Scanning the transverse view just cranial to the four chamber view,
both the aortic origin and pulmonary arterial origin can be observed.
The directions of these two ventricular outflows cross each other.
Abbreviations : LV : the left ventricle, Ao : the aorta, RV : the right
ventricle, PA : the pulmonary artery
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Fig.7 Abnormal position of the stomach
The stomach (ST) locates in the
right side and heart (H) in the left.
The case was a left isomerism
with complete atrioventricular
septal defect.

Abbreviations : ST : stomach, H :
heart

Fig.6 Three vessel trachea view (view 3 in Fig.3)

a: Three-Vessel View (3VV)

b : Three-vessel-trachea view (3VTV)

The pulmonary trunk, aorta and superior vena cava are located on the left-
anterior to the right-posterior line in the three vessel view. Moving crani-
ally from the 3VV, the pulmonary trunk and aortic arch join in front and to

the left of the spine.

Abbreviations : PT : pulmonary trunk, Ao : aorta, SVC : superior vena cava,

Sp : spine
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Fig.8A Abnormal four chamber view
Hypoplastic left heart syndrome.
The left ventricle is only rudimentary. On the other hand, the right atri-
um and right ventricle are large. The atrial septum protrudes from the
left atrium to right atrium. The color flow mapping documented only
one atrioventricular flow from RA to RV.
Abbreviations : RA : right atrium, RV : right ventricle, LA : left atrium,
LV : left ventricle

Fig.8B Abnormal four chamber view
Pulmonary atresia with intact ventricular septum and dysplastic tri-
cuspid valve.
The right atrium is prominent in the huge dilated heart. CTAR is
more than 60%. Massive tricuspid regurgitation is easily shown by
color flow mapping.
Abbreviations : RA : right atrium, RV : right ventricle, LA : left atrium,

LV : left ventricle

11
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Complete transposition of the great arteries.

Although the four chamber view seems normal at a glance, three vessels
are not located on the line from the left anterior to the right posterior
direction. The aorta is in front of the pulmonary artery that gives the
bilateral pulmonary artery branches.

Abbreviations : PA : pulmonary artery, AO : the aorta, SVC : superior
vena cava, T : trachea

Fig.9B Abnormal three vessel view

Hypoplastic left heart syndrome (same case as in Fig.8A).

Retrograde flow in the hypoplastic aortic arch is well observed by color
flow mapping in the three vessel trachea view.

Abbreviations : PA : pulmonary artery, A? : the aorta, SVC : superior vena
cava, T : trachea
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Table 1 Cardiovascular Anomalies Diagnosed
by Fetal Echo (1997.4-2011.3)

Categories of Cardiovascular Anomalies n

Tricuspid Atresia 5
PAIVS / critical PS 6
HLHS 17
Heterotaxy 20
Single Ventricle (without Heterotaxy) 7
Corrected TGA with Pulmonary Atresia 2
Ebstein’s Anomaly / dysplastic TV 3
AVSD 10
VSD 17
TGA / DORV / ToF / Truncus 26
ToF with absent pulmonary valve 3
IAA / CoA 17
Cardiac Tumor 3
Miscellaneous 25
Total 161

* “Miscellaneous” includes restrictive foramen ovale,
premature constriction of duatus arteriosus, toutur-
ous ductus arteriosus, persistent left SVC, isolated
RV hypoplasia, aortic stenosis, absent aortic valve,
conjoined heart, ASD, vascular ring, dilated IVC, and
hypertrophic cardiomyhopathy

PAIVS /
critical PS

Others

SV /
Heterotaxy

/ToF

%)

Ebstein/
dys-TV

PAIVS /
critical PS

IAA / CoA

a\b

Fig.10 Prevalence of congenital heart disease in the fetus and neonate
a: The categories of CHD in the fetus (161 cases in our series during recent 15 years)
b : The categories of CHD diagnosed in the neonatal centers. (from reference 13)
Cases with ASD, PDA and PS are excluded because they are difficult to diagnose before
birth. VSDs without associated anomalies are also excluded because most VSDs are also

difficult to diagnose by prenatal screening.

Abbreviations : TA : tricuspid atresia, PAIVS : pulmonary atresia with intact ventricular sep-
tum, critical PS : critical pulmonary stenosis, HLHS : hypoplastic left heart syndrome, SV :
single ventricle, dys-TV : dysplastic tricuspid valve, AVSD : atrioventricular septal defect,
TGA : transposition of the great arteries, DORV : double-outlet right ventricle, ToF : Tetralogy
of Fallot, IAA : interruption of the aortic arch, CoA : coarctation of the aorta.

13
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Table 2 Outcomes of the Fetuses with
Cardiovascular Anomalies

Outcome n
Termination of Pregnancy 13
Intrauterine Fetal Demise 11
Neonate Death 19
Infant Death 19
Survival 99
Total 161
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Table 3 Associated Extracardiac Anomalies
(including choromosomal abnormalities)

13 trisomy 4
18 trisomy 13
21 trisomy 5
del 22911 syndrome 2
Turner syndrome 1
Translocation of the chromosome 1
Multiple anomaly complex (VATER, de Lange) 3
Other major extracardiac anomalies 5
Total 34
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Fig.11

Cases of cardiovascular anomalies diagnosed before 22 weeks of gestation

a: Categories of congenital heart diseases diagnosed before 22 weeks of gestation.
b : Outcomes of the fetuses diagnosed before 22 weeks of gestation.
Abbreviations : hypo-LV : hypoplastic left ventricle, ToP : termination of pregnancy
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Fig.12 Decision making and outcome after fetal diagnosis before 22 weeks of gestation
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GA : gestational age, CHD :

congenital heart disease, ToP :

intrauterine fetal demise
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