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Evaluation of fetal echocardiography as a routine antenatal
screening tool for detection of congenital heart disease

Krishnananda Nayak', Naveen Chandra G %, Ranjan Shetty’, Pratap Kumar Narayan*

'SOAHS, Manipal University, Manipal, Karnataka, India; ‘Department of Cardiology, Kasturba Medical College, Manipal University, Manipal,
India; *Kasturba Medical College, Manipal University, Manipal, India; “Department Of Obstetrics And Gynecology, Kasturba Medical College,
Manipal University, Manipal, Karnataka, India

Contributions: (I) Conception and design: All authors; (IT) Administrative support: All authors; (IIT) Provision of study materials or patients: All
authors; (IV) Collection and assembly of data: K Nayak, N Chandra G S, P Kumar; (V) Data analysis and interpretation: K Naya, N Chandra G S; (VI)
Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Naveen Chandra G S, MBBS, MD, DM, Assistant Professor. Department of cardiology, Kasturba Medical College, Manipal

University, Manipal, India. Email: drnaveenchandrags@gmail.com.

Background: Fetal echocardiography plays a pivotal role in identifying the congenital heart defects (CHDs)
in utero. Though foetal echocardiography is mostly reserved for high risk pregnant women, its role as a
routine prenatal screening tool still needs to be defined. Performing foetal echocardiography based on only
these indications can lead to a significant numbers of CHD cases going undetected who will be deprived of
further management leading to increased early neonatal mortalities. The aim of this study is to assess the
incidence of CHDs by fetal echocardiography in an unselected population of pregnant women in comparison
with pregnant women with conventional high risk factors for CHD.

Methods: This study enrolled consecutive pregnant women who attended antenatal clinic between 2008 and
2012 in a tertiary care hospital. These pregnant women were categorized into two groups: high risk group
included pregnant women with traditional risk factors for CHD as laid down by Pediatric Council of the
American Society of Echocardiography and low risk group. Detailed fetal 2 D echocardiography was done.
Results: A total of 1,280 pregnant women were included in study. The 118 women were categorized as the
high risk group while remaining 1,162 were included in the low risk group. Twenty six cases of CHDs were
detected based on abnormal foetal echocardiography (20.3 per 1,000). Two of the 26 cases of CHD occurred
in high risk group whereas the remaining 24 occurred in low risk pregnancy. The difference in the incidence
of CHDs between the two groups was not significant statistically (P=0.76).

Conclusions: Our study shows no difference in incidence of CHDs between pregnancies associated with
high risk factors compared to low risk pregnancies. So we advocate foetal echocardiography should be

included as a part of routine antenatal screening and all pregnant women irrespective of risk factors for CHDs.
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Introduction which more than 20% of deaths occur in the first month

Congenital heart defects (CHDs) are one of the most of life (3). CHDs therefore significantly contribute to the

common forms of congenital anomalies found in humans. economic burden on health care systems. Prenatal foetal

Their approximate incidence is about 6 in 1,000 live echocardiography is the only means of detecting such

births and about 8 to 10 in 1,000 pregnancies (1). CHDs
are responsible for about 40% of perinatal deaths (2) of
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defects. This foetal echocardiography is mostly reserved in

high risk pregnancies where CHDs incidence is traditionally
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Table 1 Indications for foetal echocardiography as laid down by the Pediatric Council of the American Society of Echocardiography

Maternal indications
Family history of congenital heart disease
Metabolic disorders (e.g., diabetes, PKU)

Exposure to teratogens

Exposure to prostaglandin synthetase inhibitors (e.g., ibuprofen, salicylic acid, indomethacin)

Rubella infection
Autoimmune disease (e.g., SLE, Sjogren’s)

Familial inherited disorders (Ellis van Creveld, Marfan, Noonan’s, etc.)

In vitro fertilization
Fetal indications
Abnormal obstetrical ultrasound screen
Extracardiac abnormality
Chromosomal abnormality
Arrhythmia
Hydrops
Increased first trimester nuchal translucency

Multiple gestation and suspicion of twin-twin transfusion syndrome

higher. The present study is conducted to find out the
incidence of CHDs in an unselected population of pregnant
in comparison to high risk pregnant women, and to evaluate
the role of routine prenatal foetal echocardiography as a
screening tool for detection of CHD.

Aim of the study
Assess the incidence of CHDs by fetal echocardiography in

an unselected population of pregnant women in comparison
with pregnant women with conventional high risk factors
for CHD.

Subjects and methods

This is a prospective study conducted at Kasturba Hospital
Manipal, a tertiary care hospital in southern India.
Institutional Ethics committee clearance was obtained. The
duration of study was 4 years. The study subjects included
all pregnant women who attended our antenatal unit
between 2008 and 2012. All pregnant women who visited
our antenatal clinic were enrolled in the study after informed
consent, irrespective of risk factors for CHD. They were
categorized into two groups—high risk and low risk.

High risk group included pregnant women having any
known risk factors for CHDs, which are traditional indications
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for fetal echocardiography as laid down by Pediatric Council of
the American Society of Echocardiography (Tuble I). Low risk
group included pregnant women with no known risk factors for
CHD. The detailed fetal echocardiography examination was
done between 18 and 28 weeks of gestation. Echocardiography
was done by a single qualified operator using a 7 GE
ultrasound Doppler system with 3.5 to 5§ MHz transducer (GE
linear array transducer). The echocardiography was performed
according to the International Society of Ultrasound in
Obstetrics and Gynecology (ISUOG) guidelines for fetal
echocardiography. The foetal heart could be visualized
clearly in all cases. The echocardiography included an apical
four chamber view of the heart, an apical five chamber view,
a long axis view of right ventricular outflow tract, a short
axis view at the level of arterial trunks, a short axis view at
level of ventricles, a long axis view of caval veins, a view of
ductal arch and a view of aortic arch. Foetal heart rate was
noted and any arrhythmia was confirmed with M-mode
imaging. Colour Doppler, Pulse Wave Doppler were used
whenever necessary. All the images were recorded and
stored in a digital media. Level 2 ultrasound were done
universally in all patients in the obstetrics department.

Statistical analysis

Power of the study was calculated as follows. For the
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Table 2 Distribution of individual cases in the two groups

SI. No. List of congenital heart diseases detected No. of cases N,O' OT casesin  No. O,f cases in
detected high risk group low risk group

1 Double outlet right ventricle 4 0 3

2 Congenital corrected transposition of great vessels 2 0 2

3 Tricuspid atresia 1 0 1

4 Endocardial cushion defect 5 2 3

5 Hypoplastic left heart syndrome 2 0 2

6 Transposition of great artery 4 0 4

7 Univentricular heart 3 0 3

8 Heterotaxy syndrome 1 0 1

9 Tetralogy of fallot with absent pulmonary valve 1 0 1

10 Ventricular septal defect 2 0 2

11 Ebstein’s anomaly 1 0 1

Table 3 Reason for failure of detection of congenital heart
disease (CHD) in level 2 ultrasound

No. Reason for failure of detection Number of
of CHD in ultrasound patients

1 Failure of recognition of CHD 7

2 Poor window 6

3 Inadequate visualisation of outflow tract 4

4 Operator error 9

5 Absent personal/logistic issues 0

current study to have an 80% power and an alpha error of
0.05 the calculated sample size was 961. We had a sample
size of 1,280 pregnant women. Hence the study was
adequately powered to see the difference between the two
groups.

Results

A total of 1,280 pregnant women were included in study. Of
the total cases, 118 women were categorized into high risk
group while remaining 1,162 were included in the low risk
group. Twenty-six cases of CHDs were detected based on
abnormal foetal echocardiography. Therefore, the incidence
of prenatally diagnosed CHD in our study is 20.3 per 1,000
pregnancies. Tuable 2 shows the distribution of cases in both
the groups. The various reasons for failure of recognition
of the congenital heart disease were also noted which has
been highlighted in the Table 3. Only 2 of the 26 cases of
CHD occurred in high risk group whereas the remaining 24
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occurred in low risk pregnancy. The incidence of congenital
heart disease in in high risk and low risk group was 16.9%
per 1,000 and 22.3 per 1,000 respectively. The difference
in the incidence of CHDs between the two groups was not
significant statistically (P=0.76). Therefore, our study shows
that there is no difference in incidence of CHDs between
pregnancies associated with high risk factors compared to
low risk pregnancies though there was trend of higher cases
of CHD in low risk group.

Discussion

CHDs are one of the most common forms of congenital
anomalies found in humans. Early detection of CHDs in
prenatal period by foetal echocardiography is of paramount
importance in management of such cases. Prental diagnosis
helps family in making a decision regarding the outcome
of pregnancy including termination. Prenatal diagnosis of
CHDs also decreases mortality and morbidity by smooth
transition between pre and post natal states by providing
the appropriate medical care immediately after birth
(4-9). Studies have shown that prenatal diagnosis improves
neonatal survival after surgical repair compared to post
natal diagnosis (10-11). It will also prevent mental trauma to
the parents by providing them adequate time to understand
the pathophysiology of the disease and giving them an
opportunity to take a sound decision regarding the outcome
of the pregnancy. The timing of the foetal echo is usually
between 18-20 weeks, which enables us to take decision
regarding the outcome of the pregnancy at this time of
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Figure 1 Fetal echocardiography with four chamber view showing
common atrium with absent interatrial septum. CA, common

atrium; RV, right ventricle; LV, left ventricle.

pregnancy.

Routine prenatal ultrasound scanning may not be an
ideal modality for screen for CHD (12). A large number of
cases of CHD go undetected because of not being detected
by the routine abdominal ultrasound screening scan. Foetal
echocardiography being more sensitive and specific is able
to detect most of the CHD cases. Earlier studies have
emphasized the importance of routine foetal screening
for CHD (13-15). The four chamber view of heart has a
detection rate of 4.5% to 8.1% (Figure I) which increases
to 43.8% to 85.5% when views showing the right and left
ventricular outflow tracts are performed (Figure 2).
However when foetal echocardiography which involves a
detailed, focused assessment of the foetal cardiovascular
system is performed, the rate of detection of CHDs exceeds
85% to 90% (1). Despite the disparity in detection rates
of CHDs between routine obstetrical scan and detailed
foetal echocardiography, not every pregnant is subjected to
foetal echocardiography. Foetal echocardiography is a time
consuming procedure that requires skilled investigators,
hence it is not a part of routine antenatal screening.
This makes cardiac abnormalities as one of the major
malformations frequently missed in routine abdominal
scans. Currently detailed foetal echocardiography is
provided only to those pregnant women who have risk
factors for CHDs associated with their pregnancies as liad
down by Pediatric Council of the American Society of
Echocardiography (Table 1) (16). In our current study we
studied the role of foetal echocardiography in detection of
CHD in unselected pregnant woman who lacks traditional
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Figure 2 Fetal echocardiography with great arterial outflow view
showing parallel relationship of two great vessels suggestive of

transposition of great vessels. PA, pulmonary artery; AO, aorta.

high risk factors for the CHD.

The incidence of CHD as seen in our study is 20.3 per
1,000 pregnancies which are higher than that found
in general population (8 per 1,000 pregnancies) (1). In
a previous similar study by Stiimpflen ez 4/., they also
reported a higher incidence of CHD detected by foetal
echocardiography (14.9 per 1,000 pregnancies) (17). This
could be because of undetected cases of CHDs in the general
population. Rates of occurrence of CHDs between the high
risk and low risk group were 16.9% per 1,000 and 22.3 per
1,000 respectively which was statistically not significant.
Large proportion of cases of CHD was detected in low
risk group (24 out of 26 cases). Based on these findings it
is highly suggestive that every pregnant woman should be
subjected to a detailed foetal echocardiography. Our study
showed that a high proportion of prenatally detectable
cases of congenital heart disease (24 of 26 cases) occurred
in pregnant women with no risk factors, which could be
diagnosed solely because of foetal echocardiography as a
part of routine prenatal screening investigations. We also
evaluated the level 2 ultrasounds (if done universally in the
patient population included in the study) were performed
according to the recent ISUOG/ACOG guidelines and the
reasons for failed detection of congenital heart disease on
the level 2 ultrasound (failure of recognition of CHD, non-
identification of outflow tracts/inadequate visualization of the
heart, operator error, available equipment and personnel).
This early detection of CHD in early pregnancy given
adequate time for physician to discuss severity, and prognosis
of the disease with the family, where they can still make a
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decision regarding the course of pregnancy. These cases are
those which otherwise would have been missed on antenatal
screening, or would have been diagnosed at late pregnancy
where decision making would have been more difficult.

While theoretical concerns exist regarding the harmful
effects of ultrasound energy on the developing foetus, no
confirmed effect has been detected till date (18). However,
those performing foetal echocardiography should be aware
of these effects and power output as well as time of exposure
should be minimized to avoid the ill effects, if any.

Limitations of the study

Follow up post natal echocardiography of all the cases
could not be done in our study which would have provided
us with more critical information regarding sensitivity and
specificity of fetal echocardiography and also about the
outcome of the pregnancies.

Conclusions

We would like to emphasize that foetal echocardiography
should be included as a part of routine antenatal screening
irrespective of risk factors for CHDs.
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