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Abstract

Background: Congenital heart defects (CHDs) are the most prevalent type of congenital defect. Early identification of CHDS
increases postnatal treatment options and outcomes. Objective: To compare the rate of CHDS in the general pregnant population
to those at high risk. It also assesses the efficacy of using periodic fetal echocardiography throughout pregnancy to test for CHDs.
Methods: A prospective cross-sectional study was undertaken at the Medical City complex between September 1st, 2023, and May
1st, 2024. The fetal heart was screened antenatally during the mid-trimester. Data were gathered from 250 pregnant women, with
half of them classified as high-risk due to fetal or maternal risk factors associated with congenital heart abnormalities. These
parameters were compared to those seen in low-risk pregnancies to establish the need for fetal echocardiography. Results: The
study comprised 250 pregnant women, with 125 in each of the low-risk and high-risk categories. The prenatal incidence of fetal
cardiac disease was discovered to be 18%. Pregnancies with ultrasonography abnormalities had the highest prevalence, accounting
for 37% of the overall high-risk category. In addition, 34 instances (14%) featured babies with minor cardiac abnormalities, while
6 cases (2%) involved fetuses with complicated cardiac disorders. Conclusions: The study found that CHDS is more common in
high-risk pregnancies than in low-risk ones. All pregnant women, regardless of additional maternal concerns, should undergo
prenatal screening, including CHDS detection.
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INTRODUCTION procedure. [2,3]. Early prenatal cardiac diagnosis

substantially reduces postnatal morbidity and
The estimated prevalence of CHDS and structural mortality in situations where outcomes are contingent
abnormalities in the main vessels is 3-8 per 1000 live upon ductal flow [4,5]. It also offers comprehensive
births [1]. The primary use of standard fetal insights into the evolution of complex lesions,
ultrasonography is not to screen for congenital heart including their potential effects, such as arrhythmias
defects, which leads to increased rates of prenatal and heart failure, thereby emphasizing the
iliness and mortality. In contrast, FE is the gold significance of fetal echocardiography [6-9]. Fetal
standard for diagnosing these issues in the neonate and echocardiography is primarily used in high-risk
has a 100% success rate in identifying them, pregnancies due to maternal risk factors, such as the
demonstrating its reliability as a non-invasive presence of another child with congenital
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malformations, maternal diabetes, IVF-conceived
newborns, advanced maternal age, a history of
obstetric complications, and fetal risk factors, such as
fetal hydrops. Fetal echocardiography is
predominantly employed in high-risk pregnancies due
to a variety of factors, including suspicious cardiac
anomalies, aberrant cardiac position, hydrocephalus,
microcephalus, and abnormal obstetric sonograms,
including nuchal translucency thickness [10-13].
Congenital heart defects are frequently linked to these
extracardiac anomalies [14]. The purpose of this study
is to assess the effectiveness of periodic fetal
echocardiography in the detection of congenital heart
defects (CHDs) during pregnancy and to compare the

prevalence of CHDs in the general expectant
population with high-risk groups.

METHODS

A prospective, cross-sectional analytical and

descriptive study was conducted at Baghdad Teaching
Hospital and supported by the College of Medicine,
University of Baghdad. All singleton pregnant women
referred for echocardiography were enrolled without
regard for CHDS risk factors. The pregnant women
were divided into two categories: high-risk and low-
risk. The study was carried out at that time from
September 1st, 2023, to May 1st, 2024. Those with
poor echo windows, first-trimester pregnancies, and
ladies with threatened or incomplete abortions were
excluded from the study. A detailed history was
obtained from every pregnant woman, encompassing
the mother's age, past history of pregnancy, age at
gestation (GA), the total number of births (live and
stillbirths included), abortion history, use of IVF (in
vitro fertilization), and family background of CHDS
(mother CHDS, siblings who have CHDS).
Additionally, information on chromosomal or other
congenital anomalies, maternal medical conditions,
infections, and medications was collected as prenatal
risk factors. The causes to refer, abnormality scan
results, and echocardiography of fetal heart findings
were taken into account.

Fetal Echocardigraphy

A single cardiologist performed all of the fetal
echocardiograms. and direct interviews were used to
collect details about demographics from each one of
the mothers, along with, if required, going over the
gynecological department's recorded files. The study
adhered to the guidelines set by the International
Society of Ultrasound in Obstetrics and Gynecology
(ISUOG). A 2D and Doppler fetal echocardiography
evaluation was performed. 28 Fetal echocardiography
was done using a Vivid E9' machine with a 2-5 MHz
convex probe through the transabdominal approach.
The images were then taken using the standard two-
dimensional echocardiography method, which
includes a short-axis view, a four-chamber view, a
five-chamber view, an aortic arch view, a bicaval
view, an RVOT view, a three-vessel view, a three-
vessel trachea view, an aortic arch view, and a ductal
arch view. The fetal heart rate was recorded, and any
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arrhythmias were verified using M-mode imaging.
Color Doppler and pulse wave Doppler were
employed as needed.

Neonatal echogardiography

Based on the followed protocol, the outcomes were
categorized as "normal" or "abnormal." Cases deemed
"abnormal" underwent a postnatal echocardiogram at
the same hospital. Additionally, neonatal follow-ups
were conducted for select cases based on fetal
echocardiography results. Postnatal echocardiography
utilized a Vivid E9. machine with a 12 MHz convex
probe. All images and videos of fetal abnormalities
were recorded and stored digitally, with data
presented in numerical and percentage formats.

Statistical analysis

The collected data was fed into a Microsoft Excel
2016 spreadsheet and analyzed using SPSS version 26
statistical software. Categorical variables were
described using frequencies and percentages. Data
analysis involved cross tables and Chi-square tests,
with a p-value of less than 0.05 deemed significant.

RESULTS

The study involved a total of 250 pregnant women,
with 125 belonging to the low-risk group and the
remaining 125 to the high-risk group over a 9-month
period. Based on the ultrasound scan, the expected
gestational age at the time of referrals was around 20
and 40 weeks, where 109 pregnant women got the
examination at a gestational age of >36 weeks, and
141 pregnant women got fetal echocardiography
evaluation at a gestational age between 20 and 36
weeks. Ultrasound abnormalities were the major cause
of referral to fetal echo in the high-risk group (Figure
1).
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Figure 1: The risk factors for pregnant women at high risk.

The average age of mothers who are pregnant ranges
from 17 to 45 years, with a mean age of 29.3+5.9. It's
interesting to note that mothers between the ages of
27-31 years (5%). At the time of the fetal
echocardiogram, the average gestational age was 33.1
weeks. The means for the number of gestations, parity,
and abortions were 4, 2 and 1, respectively. Although
some fetuses presented with a single cardiac defect
like ASD secundum (Table 2) and others with several
anomalies like ASD and pulmonary valve stenosis
(Figure 3), from the 250 pregnant women, 70 fetal
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cardiac defects were detected in 44 fetal hearts, which ultrasound examination. Fetal heart evaluation
is shown in Table 1. revealed a large mass surrounding the heart,
diagnosed as rhabdomyoma (Figure 4).

Table 1: Frequency of fetal cardiac abnormalities detected
prenatally (n=215)

B Low High

Heart Defect n(%) risk risk
ASD secundum 27(12.7) 10 17
VSD 12(5.7) 3 8
Pericardial effusion 13(6.1) 4 9
Mild TR 52.4) 1 4
HLHS 2(0.9) 1 1
DORV 1(0.4) 0 1
D-malposed great artery 1(0.4) 0 1
Mitral valve atresia 2(0.9) 1 1
Brady arrythmia 2(0.9) 0 2
Pulmonary stenosis 1(0.4) 0 1
Severe right sided
dilatation 104) 0 !
Pleural effusion 1(0.4) 0 1
Cardiac mass 1(0.4) 0 1
Mild LVH 1(0.4) 0 1
Total 70(32.4) 20 50

Among the 70 cardiac abnormalities, 50 were found
within the group at high risk, whereas only 20 were
observed within the group at low risk (Table 1).
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[-[igh risk Low risk ASD (orange pointer). RVOT: right ventricular outflow tract; PA: pulmonary
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Figure 2: The prevalence of congenital cardiac disease in both high-
and low-risk categories.

The highest percentage occurred in pregnancies with
ultrasound abnormalities, accounting for 37% of the
total high-risk group (Figure 1). From this study, the
prenatal rate of fetal cardiac disease is 18%. Thirty-
two (13%) of the 44 fetuses with cardiac abnormalities
were detected in pregnant women at high risk, while
the remaining twelve (5%) instances were found in
low-risk women. For example, within this study of
high-risk pregnant women, the diagnoses were as
follows: The first case involved a history of infertility,
and abnormal gynecological ultrasounds revealed
hypoplastic left heart syndrome with D-malposed
great arteries. In another instance, two cases in the
third trimester were examined. One patient had a Figure 4: Fetal echocardiography during the second trimester
history of CHD, while the other had low-risk factors. revealed a cardiac mass (yellow arrow) compressing the left side of
Both fetuses were found to have an atrial septal defect the heart.

(ASD) accompanied by pericardial effusion.
Following birth, both infants were re-examined,
confirming the presence of ASD with cardiac
tamponade. Necessary procedures were performed,
resulting in improved conditions for the infants. In
another case, a patient underwent an abnormal

Postnatally, the neonate was diagnosed with tuberous
sclerosis, and subsequent follow-ups with a consultant
pediatric cardiologist showed regression of the tumor.
This highlights the benefits of fetal echocardiography
in diagnosing and monitoring such  cases.
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Additionally, 35 (14%) of the 44 fetuses were
classified with simple cardiac abnormalities, while 5
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(2%) had complex cardiac disease, as detailed in Table
2.

Table 2: Fetuses with heart illness were classified as having simple or complex cardiac abnormalities

Fetus with simple cardiac High/low Fetus with complex cardiac n High- or
abnormalities risk abnormalities low-risk
. . Hypoplastic left heart syndrome, MV atresia normal .
A Single VSD 1 Low risk related great artery and mild TR 1 Low risk
Single ASD 18 I—_Ilgh/low Hypoplastic left heart syndrome, MV atresia and D- 1 High risk
risk Malposed great artery
ASD with VSD 9 :S'Ehnow Pulmonary stenosis and dilated right ventricle 1 High risk
Brad_ycardla with normal 2 High risk Double outlet right ventricle 1 High risk
cardiac structure
Tricuspid regurgitation 4 :S'ghllow Large Cardia mass 1 High risk
Mild left ventricle hypertrophy 1 High risk
Percentage 14% Percentage 2%

Postnatally, just eight newborns with congenital heart
abnormalities (CHDs) were monitored., as indicated
in Table 3. Most of the fetuses were not followed up,
while one case resulted in death, as shown in Table 3.
In 84% of the cases, there was complete agreement
between the prenatal and postnatal data. There was a

Table 3: Fetal outcomes post-delivery

statistically significant difference (p=0.01) in the
prevalence of congenital heart defects (CHDs)
between the two groups. As a result, our findings
indicate that the incidence of CHDs differs between
high-risk and low-risk births.

CNage A Type of prenatal CHD Postnatal outcomes

1 Atrial Septal Defect (ASD) with pericardial effusion Neonatal with ASD secundum

) ASD, or Atrial Septal Defect and pericardial effusion (increase Neonatal had dysmorphic feature with cardiac tamponade
effusion through fetal life) and small ASD

3 IE)feer)lcardlal effusion (progressive increase effusion through fetal Neonatal had dysmorphic feature with cardiac tamponade

4 ASD with VSD and massive bilateral pleural effusion Neonatal death

5 ASD, or Atrial Septal Defect Neonatal with ASD secundum

6 Mild regurgitation of the tricuspid valve (TR) Neonata_l Wlth patent formina ovale and mild regurgitation

of the tricuspid valve

7 Large cardiac mass Neonatal had cardiac rhabdomyoma

p Right ventricle dilated with pulmonary stenosis and dilated Neonatal had PS, PDA, mid muscular VSD, dilated right
pulmonary artery side

DISCUSSION [22-24]. This study found a higher frequency of

The study identified an 18% prevalence of congenital
heart disease (CHD). It involved 250 pregnant women
over a 9-month period, evenly split into low-risk and
high-risk groups, with each group comprising 125
participants. The mean age of the pregnant women
was 29.3, and their ages ranged from 17 to 45 years.
According to Rychik et al., between weeks 18 and 22
of pregnancy, is the best time for a comprehensive
fetal echocardiography assessment [15]. Out of the
250 pregnant women, 109 underwent fetal
echocardiography after 36 weeks of gestation,
consistent with the findings of Raheem and Haji [16].
However, this differs from other studies that
recommend echocardiography between 25 and 27
weeks due to varying referral patterns [17-20]. About
the fetal echocardiography referral criteria, abnormal
fetal ultrasound and a family history of CHD were the
most frequent factors, which equal 22% and 15%,
respectively. Similar findings were reported by others
[16-19,21]. Conversely, studies by Rocha et al.,
Ozkutlu et al., and Clur et al. identified the history of
intrauterine  fetal demise, abnormal nuchal
translucency, maternal metabolic disorders, and extra-
cardiac abnormalities as the main causes of referral
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simple fetal cardiac abnormalities (14%) compared to
complex cases, possibly due to the inclusion of both
high-risk and low-risk pregnancies; however, Rocha
et al. focused solely on high-risk pregnancies [22].
The incidence of CHD in our study was 18%, whereas
Yu et al. reported a slightly higher incidence (20.3%)
[25]. This variability underscores the diverse prenatal
incidence of CHD, ranging from 2.4% to 54% [26-28].
Additionally, the study found that prenatal and
postnatal diagnoses of CHD agreed 84% of the time,
consistent with findings by Raheem and Haji [16]. In
contrast, Sharma et al. reported a lower agreement
(68.17%), likely due to their larger sample size of
1200 pregnant women [1]. The incidence rates of
CHDs were significantly greater in the group at high
risk (13%) than in the group at low risk (5%). This
contrasts with findings from Nayak et al. Raheem and
Haji, wherein there was no statistically significant
difference between pregnancies at high and low risk
[28,16].

Study limitations

The small number of abnormal cases, limited detailed
statistical analysis, and reliance on referral-based
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identification of high-risk pregnancies may have
influenced the prevalence of CHDs in fetuses. In
addition, it is possible that combining biochemicals
with echocardiography would improve prediction
power, especially in non-conclusive cases [29,30].

Study strength

The study highlighted the importance of targeted
screening in high-risk pregnancies [31]. The current
study has adopted fetal echocardiography during mid-
trimester with the non-invasive nature of ultrasound to
allow timely intervention without risking fetal-
maternal well-being [32]. Our results support
universal screening for CHD, aiming for better
perinatal care and enforcing the clinical guidelines.

Conclusion

The study shows that pregnant women classified as
high-risk have a greater rate of congenital heart
defects (CHDs) compared to their low-risk
counterparts. Moreover, it highlights the efficacy of
prenatal echocardiography in accurately identifying
CHDs, and high-risk pregnant women benefit greatly
from fetal CHD screening compared to those at low
risk.
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