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Abstract

Fetal echocardiography is a safe means to obtain reliable anatomical and hemodynamic
data of the fetal heart. The procedure is essential for prenatal diagnosis of cardiovascular abnorma-
lities. In addition, fetal echocardiography is useful to follow-up the progression, monitoring during
treatment and making a plan of treatment especially in life-threatening cardiac conditions. The objec-
tive of this study was to find the distribution of indications for fetal echocardiography, fetal cardiac
anomalies detected, outcome of the fetuses and to assess the accuracy of the procedure. A retrospec-
tive study was done at Siriraj Hospital, Mahidol University, Bangkok, Thailand. Pregnant women
whose fetuses had prenatal echocardiographic data and gave birth from January 1999 io December
2001 were included. The total number of pregnant women was 54 cases. The indications for fetal
echocardiography were suspicion of fetal cardiovascular disease by the obstetrician 42.6 per cent,
family history of congenital heart diseases 14.8 per cent, multiple organ system anomalies [4.8 per
cent, chromosomal anomalies 11.1 per cent, hydrops fetalis 9.3 per cent, maternal systemic diseases
5.6 per cent and previous pregnancy with a dead fetus in utero 1.9 per cent. The gestational age at
the time of the first fetal echocardiography ranged from 17 to 39 weeks (median 28 ‘weeks). The
number of fetal echocardiography done in each case ranged from | to 10 (median 1.4). Prenatal diag-
nosis of the abnormal cardiovascular system in fetuses was found in 19 cases (35.2%). There were
abnormal cardiac anatomies in 42 per cent, cardiac tumors or abnormal masses in 37 per cent and
rhythm disturbances in 21 per cent. When compared with postnatal echocardiography and/or autopsy
finding, fetal echocardiography had a sensitivity of 100 per cent, specificity of 96.3 per cent and
accuracy of 97.8 per cent.
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Conclusion : Fetal echocardiography has good accuracy in the diagnosis of cardiovascular
diseases. Obstetrician’s suspicion is important in the prenatal diagnosis of heart disease that would
have affected the short and long-term outcome of the fetus.

Key word : Fetal Echocardiography, Prenatal Diagnosis

SOONGSWANG J, SUTANTHAVIBUL A, SUNSANEEVITHAYAKUL P, et al
J Mead Assoc Thai 2002; 85 (Suppl 2): S640-S647

S641

* Division of Cardiology, Department of Pediatrics,
** Department of Obstetrics & Gynecology,

*** Her Majesty Cardiac Center, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Prenatal diagnosis of congenital heart disease
with fetal echocardiography was introduced in 1972
by Winsberg(l). With advanced technology, fetal
echocardiography has become the most reliable,
safe, noninvasive tool to evaluate the cardiovascular
system of the fetus(2). Fetal echocardiography has
been used to diagnose anatomical abnormality, func-
tional and rhythmic disturbances. In addition, it is
useful for following-up the progression of these
abnormalities, assessing the result of management
and making plans to deliver in tertiary care especially
in ductal dependent lesions(3:4). Various studies have
demonstrated the impact of fetal echocardiogram in
reducing the prevalence of congenital heart diseases
(CHD), reduced morbidity after delivery and peri-
operatively and reduced peri-operative mortality
(5:6). This study intended to find the distribution of
indications of the procedure, cardiac abnormalities,
outcome of the fetuses and to assess the accuracy of
the procedure.

MATERIAL AND METHOD

The authors retrospectively studied the data
of pregnant women who underwent prenatal fetal
echocardiography and later delivered their offsprings
at Siriraj Hospital, Mahidol University, Bangkok,
Thailand from January 1999 to December 2001. Fetal
echocardiography was done by pediatric cardio-
logists using an echocardiographic machine (Hewlett

Packard, Sonos 5500) with a 2.25 MHz transducer.
The indications of fetal echocardiography were as
follows:

1. Fetal abnormalities: hydrops fetalis, extra-
cardiac anomalies, and chromosomal anomalies.

2. Maternal problems: systemic lupus ery-
thematosus (SLE), diabetes mellitus, environmental
exposure e.g. alcohol, warfarin, rubella etc.

3. Family history of CHD.

4. Cardiovascular abnormalities by sus-
pected obstetricians.

Gestational age at the time of the procedure
was at least 16 weeks. The echocardiographic study
was done as previously described(7) i.e. cardiac
position, segmental approach, ventricular function,
hemodynamic data and rhythm.

Obstetric data, maternal problems, gesta-
tional age, echocardiographic data at the first fetal
echocardiography were collected. Follow-up fetal
echocardiography was done in some cases i.e., those
with abnormal or risk of abnormal cardiovascular
system. The parents and obstetricians were informed
regarding the results, severity of the cardiac pro-
blems, options and possible outcome of manage-
ment. Then, the appropriate management plan includ-
ing mode and time of delivery was thoroughly dis-
cussed and chosen. The abortion committee was con-
sulted to assist in making the decision in cases of
severe forms of cardiovascular diseases, especially
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associated with chromosomal or multiple anomalies.
Postnatal transthoracic echocardiographic data or
autopsy data, outcome and management were also
studied.

Statistical analysis »

Measured variables were expressed as range
and median. Proportions (in percentage) were calcu-
lated for categorical data. Accuracy was evaluated
using two by two analysis.

Table 1. Maternal problems
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RESULTS
Prenatal data

A total of 54 pregnant women and 87 fetal
echocardiographies were performed. The median
gestational age at the first fetal echocardiography
was 28 weeks (17-38 weeks). Forty-one pregnant
women had no systemic problems that could affect
the fetuses. Maternal problems of the rest (13/54)
are shown in Table 1. Median gravida was 2 (rang-
ing from 1 to 6). The distribution of indications for

in 13 pregnant women.

Cases

Adjustment disorder

Advanced maternal age

Amphetamine ingestion until 10 weeks
Anemia during early pregnancy
Diabetes mellitus

Epilepsy (on dilantin & amitryptyline)
Myasthenia gravis S/P thymectomy

Anti-Ro+, anti-La+, ANA + speckle type >1:2560

Papillary carcinoma stage 1 post partial
Premature contraction

SLE (on steroid 7.5 mg for 3 yrs), anti-Ro+

GA

thyroidectomy (on eltroxin)

— e e ND e R

ANA = antinuclear antibody
GA = gestational age
SLE = systemic lupus erythematosus

maternal
diseases
6%

hydrops fetalis
9%

chromosomal

multiple
anomalies
15%

Fig. 1.

previous fetal

death

2%

obstetrician
suspected CHD
42%

family history of
CHD
15%

Percentage of various indications for fetal echocardiography.

CHD = congenital heart diseases.
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fetal echocardiography are shown in Fig. 1. Nineteen
fetuses (35.2%) were found to have an abnormal
cardiovascular system: anatomical defect 42 per
cent, cardiac mass 37 per cent and rhythm problems
21 per cent. Details of the abnormalities are shown
in Table 2. Median individual number of fetal echo-
cardiography was 1.4 (ranging from 1 to 10). Exam-
ples of fetal echocardiographic picture are shown in
Fig. 2.

Natal and postnatal data

Modes of delivery were normal labor 53.8
per cent, therapeutic abortion 24.1 per cent, Caesa-
rian section 18.5 per cent and dead fetus in utero
3.7 per cent. Forty-five cases (83.3%) had postnatal
echocardiography or autopsy data to confirm the
cardiovascular problems. Five cases were lost to fol-
low-up (9.2%). Four cases (7.5%) underwent thera-
peutic abortion in rural hospitals without autopsy
reports. Comparison of pre and postnatal cardiovas-
cular data are demonstrated in Table 3. The dif-
ferent diagnosis encountered was in a trisomy 21
fetus, the prenatal echocardiogram of which reported
suspicion of, partial atrioventricular canal whereas
postnatal echocardiogram showed no cardiac lesion.
Statistical analysis of prenatal fetal echocardiography
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compared with postnatal data is demonstrated in
Table 4.

There were 2 cases of cardiac rhythm pro-
blems with frequent premature atrial contraction
(PAC). The fetuses were hemodynamically stable
until birth and gradually resolved spontaneously”
within a month postnatal. One fetus with high-grade
atrioventricular block was diagnosed at the gesta-
tional age of 36 weeks. The infant developed com-
plete heart block on day 2 of life. This patient also
had maternal anti-La and anti-Ro positive. Perma-
nent epicardial pacemaker implantation was done on
day 3 and the patient has been clinically fine ever
since.

Six women with fetal cardiac anatomy
abnormalities underwent therapeutic abortion, mainly
due to the associated anomalies. One infant with
hypoplastic left heart syndrome underwent Norwood
stage 1 operation on day 30 of life and died during
the acute post-operative period. One child with hyper-
trophic cardiomyopathy (HCM) has been fine. The
most recent follow-up showed gradual regression in
ventricular hypertrophy.

There was one child with a single cardiac
mass at the right atrioventricular groove which was
detected in utero at the gestational age of 20 weeks.

Table 2. Cardiovascular abnormalities found in fetal echocardiography.
Cases
Rhythm problems
AYV dissociation (heart block) 2
Frequent PAC 2

Anatomic problems

Common ventricle, common AVV with mild regurgitation, d-TGA

Ectopia cordis

Hydrops fetalis, myocardial dysfunction, moderate TR, cardiomegaly

HCM

HLHS

Partial AVC

Small aortic arch
Cardiac mass

Multiple cardiac mass, moderate TR, massive PE, frequent PAC

RV mass, occasional PVC

RV mass (19 x 13 mm), LV mass at apex

LV mass free wall x 2, RV at apex
LV mass 2.3 x 2.7 mm

Single mass at RA, right atrioventricular (RAV) groove

— b b KD e
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AV = atrioventricular, PAC = premature atrial conduction AVV = atrioventricular valve,
d-TGA = d-transposition of the great arteries, TR = tricuspid regurgitation,

HLHS = hypoplastic left heart syndrome, HCM = hypertrophic cardiomyopathy,

AVC = atrioventricular canal, PE = pericardial effusion, RV = right ventricle,

LV = left ventricle, PVC = premature ventricular conduction, RA = right atrium



S644 J. SOONGSWANG et al.

Fig. 2A. Four chambers view of hypoplastic left
heart syndrome.
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Fig. 2B. Four chambers view of cardiac tumor at
right atrioventricular groove.

RA = right atrium, LA = left atrium, RV = right ventricle, LV = left ventricle, PE = pericardial effusion.

Table 3. Comparison of cardiovascular problems,
pre and postnatal data.

Cardiovascular data Frequency %

Same 40 88.9

Slightly different 4 8.9

Different | 2.2

Total 45 100

This resulted in hypoplasia of the right ventricle and
tricuspid valve and required prostaglandin E1 (PGE1)
on day 1 of life. Surgical intervention was done
afterward (right modified Blalock Taussig shunt on
day 3 of life followed by one and a half ventricular
repair at 2 years old). The pathological report revealed
a cardiac fibroma that gradually shrunk during the
postnatal period. The rest of the children with car-
diac masses did not have any hemodynamic effect.
In all cases, follow-up demonstrated that the mass
gradually decreased in size without treatment. Two
cases with multiple cardiac masses developed hypo-
pigmented skin lesions and were diagnosed as
tuberous sclerosis.

DISCUSSION
Prenatal period

At present, the focus of congenital heart
diseases detection has turned to screening methods

and to the impact of prenatal screening and diag-
nosis of cardiovascular malformations on the peri-
natal and long-term outcome of the fetus. In Western
countries, prenatal diagnosis of cardiac diseases has
decreased the incidence of congenital heart diseases
especially serious cardiac lesions by termination of
pregnancy(gvg). It has been proved that fetal echo-
cardiography also decreased mortality and morbidity
for some ductal dependent cardiac lesions e.g. d-
transposed of great arteries (d-TGA)(10).

The rate of prenatal diagnosis of fetal car-
diac abnormalities in our institution is low (19 cases).
It has been known that the incidence of CHD is 8:
1,000 lives-births. There are about 10,000 to 11,000
live-births per year at Siriraj Hospital, so the total
number of CHD is expected to be about 800 cases
per year. However, this number includes cardiac
lesions that are found normally in the fetus e.g.
patent ductus arteriosus (PDA) and atrial septal defect
(ASD). The reported detection rate varied from less
than 1 per cent to over 70 per cent(11). This dis-
crepancy was partly due to the difficulty to detect
each malformation. At least once during 16-18 weeks
gestational age, routine obstetric abdominal ultra-
sound should include a scan for the four chambers
view of the fetal heart which might improve the
detection rate. This practice has been recommended
by the American Institute of Ultrasound and the
American College of Obstetricians and Gyneco-
logists. It has been reported to detect as high as 80
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Table 4.
postnatal data.
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Accuracy of fetal echocardiography compared with

Fetal echocardiogram

Postnatal echocardiography or autopsy (cases)

CVS diseases

No CVS diseases

CVS diseases
No CVS diseases

18 1
0 26
18 27

CVS = cardiovascular system

Sensitivity = 100%, Specificity = 96.3%, Positive predictive value = 94.7%
Negative predictive value = 100%, Accuracy = 97.8%

per cent of fetuses with cardiovascular problems
(12), Furthermore, the result in this study empha-
sized the vigilance of the obstetrician suspicious of
fetal CHD (42%). '

Despite the rarity of the cardiac mass, it
was found in about one third of the cardiovascular
abnormalities in the present study. A small but
important proportion (2.4%) of irregular heart rhythm,
which was hemodynamically significant, has been
reported(13). Fetal tachyarrhythmia could be treated
adequately in the majority of fetuses with digitalis
and flecainide. Emergency delivery might not be
indicated(4). There was a high prevalence of fetal
bradyarrhythmia detected in mothers with connective
tissue diseases between 16-29 weeks of gestation.
Irreversible fetal complete heart block in mothers
with SLE could be found in up to 1.7 per cent and 5
per cent with anti Ro positive(14), which carried a
significant mortality rate (14-22%). Treatment with
oral dexamethasone at the stage of second-degree
atrioventricular block with close follow-up has been
suggested to prevent the progression to complete
heart block(15). Premature atrial contraction (PAC)
was occasionally found in utero and during the neo-
natal period without hemodynamic effect. In the
majority of cases, it was spontaneously resolved(16)
as was also found in this study.

Natal and postnatal period

In Thailand, termination of pregnancy due
to fetal anomalies is illegal. However, twenty one
per cent of fetuses in this study who had multiple

congenital anomalies or severe, incompatible with
life congenital cardiac lesions were terminated by
the consensus of the abortion committee. One study
reported more than 50 per cent termination of preg-
nancies that resulted in a decrease in congenital
complex heart diseases(8). Caesarian section was
necessary for the delivery of some fetuses especially
in hemodynamic compromise lesions and also in
some cases that needed immediate specific postnatal
care.

The accuracy of fetal echocardiogram is
high as proved by many studies(17,18) including the
present study. Some minor errors were found parti-
cularly in those fetuses whose image quality was poor
due to too early (<20 weeks) or too late (>34 weeks)
gestational age, or due to maternal obesity. Fetal
cardiac tumor has been reported to be benign and
the majority are rhabdomyomas(19). This finding
was also demonstrated in this study.

SUMMARY

The number of prenatal diagnoses of con-
genital heart diseases was low in our institution.
The accuracy of fetal echocardiography was good.
Routine fetal ultrasound at least once in the early
second trimester (18-20 weeks) should be done in-
cluding screening for fetal heart disease by scanning
the four chambers view. The practice could increase
the rate of prenatal diagnosis of congenital heart
disease, decrease the rate of fetal loss and decrease
the mortality and morbidity of newborn infants with
severe cardiac diseases.

(Received for publication on March 27, 2002)
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