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Summary

Two-dimensional echocardiography has developed to the routine examination to diagnose con-
genital heart disease. In this study, we studied the value of two-dimensional echocardiography for
evaluating the development of the fetal heart and for prenatal diagnosis of congenital heart disease.

We studied 100 fetuses whose gestational ages were 1640 weeks of pregnancy. The examination
was performed with Toshiba Sonolayer-V model SSL-53M. The scanners were the 2.25 MHz
linear and sector transducers. The images were recorded on videotapes. Changing the scanner direc-
tion according to the fetal position, we recorded the left ventricular long-axis view, short-axis view of
great arteries and four-chamber view. In the four-chamber view, diameters of the tricuspid and mi-
tral valve rings were measured. In the short-axis view of great arteries, the diameters of the aorta and
pulmonary artery were measured.

We identified the right and left ventricles by detecting both the great arteries and attaching sites
of the atrioventricular valves. The identification of the aorta was made by detecting the arch and the
identification of the pulmonary artery was made by depicting its two branches. Cardiac structures
were identified on the fetus over five months of pregnancy. In many instances recordings were
obtained in 7 months fetuses. The success rate to get clear recordings was 889, of all cases in the four-
chamber view, 75%, in the short-axis view of great arteries and 719, in the left ventricular long-axis
view, respectively. The average ratio of the mitral to tricuspid valvular diameter and that of the
pulmonary arterial to aortic diameter were both less than 1, suggesting the right ventricular dominance
in fetal hearts.

From these findings, it might be possible to diagnose prenatally certain congenital heart diseases
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such as atrioventricular valve atresia and semilunar valve atresia which require the critical evaluation

and management in the neonatal periods.
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Fig. 1. Transducer position to detect the fetal
heart.

After the fetal position is identified, the image
of the fetal heart is recognized. Changing the direc-
tions of the transducer, the left ventricular long-axis
view, short-axis view of great arteries and four-
chamber view are recorded.
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Fig. 2. Left ventricular long-axis view of a normal fetal heart (7 months fetus).
LA=left atrium; LV =left ventricle; AO=aorta; RV =right ventricle.

Fig. 3. Short-axis view of great arteries in a normal fetal heart.
The motion of the tricuspid, pulmonary and aortic valves are observed. The ductus arteriosus
is also demonstrated which connected the main pulmonary artery with the descending aorta.
Ao=aorta; RA=right atrium; TV =tricuspid valve; RV =right ventricle; PV=pulmonary valve;
MPA =main pulmonary artery; LPA=Ileft pulmonary artery; DA=ductus arteriosus; Desc. AO=
descending aorta.

— 1321 —



Siak, #a, gk, 1Eae

2)  KERAEWR (short-axis view of great

arteries)
(RV), IiBhlRse (PV) 235E@ T &7, EeEhib)
ik (MPA) & F{7RBIlR (Desc. AO) [RIHIC
Hit T & 7. FMEIIR & AT REIROEICK & 72
RS (DA) 2, ZoWifz T bon
7 20% icitgk < & 7o (Fig. 3).

3) Four-chamber view

F5E (RA), =44, A= RV), &5 (LA),
faigse, ZZ= (LV), D=PRE, L5 RE e
TE. WLEORIEE, FESR ORI
PLREBE D OBERE=ZRFLL, TOLEE
REEL, HlloLEEERLE Lic, £, b
FUvAVa—Y—kERES I LICED, TO
FEE X Ve LI RILE, 3 7h b REIR LA
T5Z L EMER L. BT RHEIRAER L
TWaALEERRE, £, M2 LTW3
Fakh e Lic, ODEPREEMETE 42%, M

FLix 80% A3 = —HEEE 35 < RIAFL L LTH %
7z (Fig. 4).

Al oxt5 100 iz X TEHLTH Y, kK
PEVERERR T LR TE R

2. EZEEOELH

Table 1 245 R A EBMICEH 7 % four-cham-
ber view, KEINRA-WIH, 725 Kl ok H
RERL. 4 PABRRTROMB 2RO 5 0%
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AR four-chamber view 509%, KEIIRAINE
Wit 25%, sl Wi 50%, 6 4 H BRI T
four-chamber view 90%, KR FEWrH 50%,
EEEWm 30%, 7 7 H R four-chamber
view 88%, KBINRACEM 75%, 7o Kl
71%, 8 # H ik i< four-chamber view 509%, Kk
TINRAKSEW TR 57%, Zess Rl 64%, 9 » A
e Ve four-chamber view 599%, KBRS
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four-chamber view 70%, KBk W 61%,

Fig. 4. Four-chamber view.
The atrial septum and membranous ventricular septum are frequently observed as defects.
RA =right atrium; RV =right ventricle; LA=left atrium; LV =left ventricle; FO=foramen ovale;
PV =pulmonary vein; VCI=vena cava inferior.
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Table 1. Success rate of structure identification

Fetal age 4M 5M 6M ™ 8M IM 10M Total
No. of cases 3 4 24 14 22 23 100
4-Chamber view 0 2 21 7 13 16 68
(%) 0 (50) (90) (88) (50) (59) (70) (68)
Short-axis view 0 1 18 8 9 14 55
(%) 0) (25) (50) (75) (57 (41 (61) (55)
Long-axis view 0 2 17 9 8 9 48
(%) 0) (50) (30) (71 64 (36) (39 (48)

Each view is demonstrated after 5 months of pregnancy in some cases and the clearest recordings

are obtained in 7 months fetuses.
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Fig. 5. Fetal development of the left ventricle
and aorta.
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Fig. 6. Fetal development of the right ventricle
and pulmonary artery.
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Fig. 7. MVRD/TVRD ratio and AOD/PAD ratio
in fetuses.

MVRD =mitral valve ring dimension; TVRD=
tricuspid valve ring dimension; AOD =aortic dimen-
sion; PAD =pulmonary artery dimension.
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Fetal echocardiography
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Table 2. Diagnosis of congenital heart disease by two-dimensional echocardiography

Possible

Impossible

Tricuspid atresia
Mitral atresia
Pulmonary atresia
Aortic atresia
Single ventricle
d-Transposition of
the great arteries
Cardiomyopathy

Tetralogy of Fallot
Double outlet

right ventricle
Coarctation of the aorta
Interruption of

the aortic arch
Endocardial cushion defect
Ventricular septal defect

Atrial septal defect

Patent ductus arteriosus

Anomalies of pulmonary
venous return

1-Transposition of the
great arteries

Congenital A-V block

The certain lesions which are diagnosed prenatally are in the left side of the table. In this
group, there are many diseases which might require emergency care in the neonatal period.
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