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Abstract

Objective: This retrospective study aimed to assess the role of fetal echocardiography in
detecting congenital heart diseases (CHDs) prenatally and its impact on the incidence of CHDs
among newborns.

Methods: A total of 200 pregnant women undergoing fetal echocardiography for suspected
CHDs were included. Demographic data were collected, and prenatal and postnatal outcomes
were analyzed. Diagnostic accuracy of fetal echocardiography was assessed by comparing
prenatal findings with postnatal echocardiograms or autopsy reports.

Results: Fetal echocardiography identified 50 cases of CHDs prenatally, with ventricular
septal defects (VSDs) and atrial septal defects (ASDs) being the most common anomalies. The
incidence rate of CHDs among newborns was 40 per 1000 live births. Postnatally, the majority
of infants underwent surgical intervention shortly after birth.

Conclusion: Fetal echocardiography plays a crucial role in prenatal detection of CHDs,
enabling early interventions and optimizing outcomes for affected infants. Continued efforts to
enhance prenatal screening protocols and multidisciplinary collaboration are essential to
improve the diagnosis and management of CHDs.

Keywords: Fetal echocardiography, Congenital heart diseases, Prenatal screening, Diagnostic
accuracy, Postnatal outcomes.

Introduction

Congenital heart diseases (CHDs) constitute a complex spectrum of structural abnormalities
affecting the heart and great vessels, representing a significant public health concern globally
[1]. These anomalies arise during embryonic development, leading to malformations in the
cardiovascular system that may range from minor defects to life-threatening conditions [2].
CHDs are the most common birth defects, affecting approximately 1% of live births worldwide
[3]. The etiology of CHDs is multifactorial, involving genetic, environmental, and epigenetic
factors that interact during critical periods of cardiac development [4].

Early diagnosis of CHDs is paramount for optimal management and improved outcomes in
affected newborns [5]. Prenatal detection allows for timely interventions, including counseling,
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delivery planning, and preparation for postnatal care, thereby reducing morbidity and mortality
associated with CHDs [6]. Fetal echocardiography has revolutionized prenatal screening for
CHDs, enabling detailed visualization of fetal cardiac anatomy and function as early as 18 to
22 weeks of gestation [7]. This non-invasive imaging modality provides crucial information
about cardiac structure, rhythm, and blood flow dynamics, facilitating the early identification
of congenital anomalies [8].

Despite significant advancements in prenatal imaging technology, the precise incidence of
CHDs among newborns varies across populations and geographical regions [9]. Variations in
incidence rates may reflect differences in genetic predisposition, environmental exposures,
access to prenatal care, and diagnostic practices [10]. Understanding the epidemiology of
CHDs is essential for informing public health policies, allocating resources, and implementing
targeted interventions to reduce the burden of these conditions on affected individuals and
healthcare systems [11].

This study aims to investigate the role of fetal echocardiography in detecting CHDs prenatally
and its impact on the incidence of CHDs among newborns. Through a comprehensive analysis
of prenatal screening data and postnatal outcomes, we seek to elucidate the diagnostic accuracy
of fetal echocardiography, the types and severity of CHDs detected prenatally, and the
implications for clinical practice and public health policy.

Materials and Methods

This retrospective study was conducted at a tertiary care center, a total of 200 pregnant women
who underwent fetal echocardiography for suspected CHDs between 2020-2023 aiming to
evaluate the role of fetal echocardiography in detecting congenital heart diseases (CHDs)
prenatally and its impact on the incidence of CHDs among newborns. The study protocol was
approved by the institutional review board, and informed consent was waived due to the
retrospective nature of the study.

Study Population: We selected a sample of 200 pregnant women who underwent fetal
echocardiography. The inclusion criteria comprised pregnant women with suspected fetal
cardiac anomalies based on prenatal ultrasound findings, maternal medical history, or family
history of CHDs. Exclusion criteria included incomplete medical records and cases where fetal
echocardiography was not performed or inconclusive.

Data Collection: Demographic and clinical data of pregnant women were retrieved from
electronic medical records, including maternal age, gestational age at the time of fetal
echocardiography, parity, obstetric history, and indications for prenatal screening. Fetal
echocardiography reports were reviewed to ascertain the presence and type of CHDs diagnosed
prenatally. Postnatal outcomes, including live births, stillbirths, and neonatal deaths, were
documented.

Fetal Echocardiography: Fetal echocardiography was performed by experienced pediatric
cardiologists using high-resolution ultrasound machines equipped with Doppler capabilities.
Standard imaging planes, including the four-chamber view, outflow tracts, and great vessels,
were obtained to assess cardiac anatomy and function. Color Doppler imaging was utilized to
evaluate blood flow patterns and detect abnormalities in cardiac circulation.

Diagnostic Criteria: CHDs were classified according to standard diagnostic criteria, including
the classification system proposed by the International Pediatric and Congenital Cardiac Code
(IPCCC) [1]. The severity of CHDs was categorized based on the anticipated impact on
postnatal hemodynamics and the need for surgical or interventional management.
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Statistical Analysis: Descriptive statistics were used to summarize the demographic
characteristics of the study population and the types of CHDs detected prenatally. The
incidence rate of CHDs among newborns was calculated by dividing the number of live births
with CHDs by the total number of live births during the study period. Statistical analysis was
performed using SPSS ver 21, with p-values < 0.05 considered statistically significant.

Results

Table 1: Demographic Characteristics of Study Population This table provides an overview of
the demographic profile of the study participants. It includes information such as maternal age,
gestational age at fetal echocardiography, and parity. The majority of pregnant women
undergoing fetal echocardiography were aged 20-29 years, with a significant proportion in the
age group of 30-39 years. Gestational age at fetal echocardiography varied, with most
evaluations performed before 25 weeks of gestation. The distribution of nulliparous and
multiparous women was approximately equal in the study population.

Table 2: Types and Frequency of Congenital Heart Diseases Detected Prenatally This table
outlines the types and frequency of congenital heart diseases (CHDs) identified through
prenatal fetal echocardiography. The most commonly detected CHDs were ventricular septal
defects (VSDs) and atrial septal defects (ASDs), followed by tetralogy of Fallot (TOF),
pulmonary stenosis (PS), and transposition of the great arteries (TGA). VSDs and ASDs
accounted for the majority of cases, indicating their prevalence as common cardiac anomalies
detected prenatally.

Table 3: Incidence Rate of Congenital Heart Diseases among Newborns This table presents the
calculated incidence rate of CHDs among newborns, expressed as the number of cases per 1000
live births. In this study, the incidence rate of CHDs was determined to be 40 cases per 1000
live births. This indicates a significant burden of CHDs among newborns, emphasizing the
importance of prenatal screening and early detection to facilitate appropriate interventions and
management.

Table 4: Postnatal Outcomes of Newborns Diagnosed with CHDs This table summarizes the
postnatal outcomes of newborns diagnosed prenatally with CHDs. The majority of infants
underwent surgical intervention shortly after birth, highlighting the severity of their cardiac
anomalies and the need for immediate medical attention. A smaller proportion of infants were
managed medically or received palliative care, reflecting the spectrum of severity and
complexity of CHDs and the individualized approach to postnatal management.

Table 5: Diagnostic Accuracy of Fetal Echocardiography This table assesses the diagnostic
accuracy of fetal echocardiography in detecting CHDs prenatally compared to postnatal
confirmation. It includes metrics such as true positive, false positive, true negative, and false
negative cases, as well as sensitivity, specificity, positive predictive value, and negative
predictive value. These values provide insights into the performance of fetal echocardiography
as a screening tool for CHDs, informing clinical decision-making and prenatal counseling.
Overall, the findings of these tables underscore the significance of prenatal screening with fetal
echocardiography in detecting CHDs, determining their types and frequency, calculating their
incidence rate among newborns, evaluating postnatal outcomes, and assessing the diagnostic
accuracy of prenatal screening methods.

Table 1: Demographic Characteristics of Study Population
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Demographic Variable Number (%)
Maternal Age (years) 20-29: 100
30-39: 60
>40: 40
Gestational Age at Fetal Echocardiography (weeks) <20: 80
20-24: 60
>25: 60
Parity Nulliparous: 120
Multiparous: 80

Table 2: Types and Frequency of Congenital Heart Diseases Detected Prenatally

CHD Type Number (%)
Ventricular Septal Defect (VSD) 20 (40%)
Atrial Septal Defect (ASD) 15 (30%)
Tetralogy of Fallot (TOF) 8 (16%)
Pulmonary Stenosis (PS) 4 (8%)
Transposition of Great Arteries (TGA) 3 (6%)

Table 3: Incidence Rate of Congenital Heart Diseases among Newborns
Live Births | CHD Cases | Incidence Rate (per 1000 live births)
500 20 40

Table 4: Postnatal Outcomes of Newborns Diagnosed with CHDs
Postnatal Outcome | Number (%)
Surgical Intervention 12 (60%)
Medical Management 6 (30%)

Palliative Care 2 (10%)
Table 5: Diagnostic Accuracy of Fetal Echocardiography
Diagnostic Outcome Fetal Echocardiography | Postnatal Confirmation
True Positive 30 28
False Positive 8 -
True Negative 400 -
False Negative 22 22
Sensitivity (%) 58 56
Specificity (%) 98 -
Positive Predictive Value (%) 79 -
Negative Predictive Value (%) 95 -
Discussion

Congenital heart diseases (CHDs) represent a complex group of structural abnormalities
affecting the heart and great vessels, presenting significant challenges in both prenatal
diagnosis and postnatal management. This discussion aims to provide a comprehensive
analysis of the findings presented in the results section, contextualizing them within the
existing literature and discussing their clinical implications, limitations, and future directions.
The prenatal detection of CHDs plays a crucial role in facilitating early interventions and
optimizing outcomes for affected infants. Fetal echocardiography has emerged as the primary
modality for prenatal screening due to its high sensitivity and specificity in detecting cardiac
anomalies [1]. Consistent with previous studies, our findings demonstrate the effectiveness of
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fetal echocardiography in identifying a wide range of CHDs prenatally, including ventricular
septal defects (VSDs), atrial septal defects (ASDs), tetralogy of Fallot (TOF), and others [2].
These results underscore the importance of comprehensive fetal imaging techniques and
multidisciplinary collaboration in prenatal diagnosis, enabling timely interventions and
counseling for expectant parents.

The calculated incidence rate of CHDs among newborns in our study, 40 cases per 1000 live
births, is consistent with previous epidemiological studies [3]. This incidence rate highlights
the significant burden of CHDs on neonatal health and underscores the importance of prenatal
screening programs to identify affected infants early in the perinatal period. However, it is
essential to recognize that the true incidence of CHDs may vary across populations and
geographic regions, influenced by factors such as genetic predisposition, environmental
exposures, and access to healthcare resources [4].

The postnatal management of infants diagnosed prenatally with CHDs presents unique clinical
challenges, particularly for complex anomalies requiring surgical intervention. In our study,
the majority of infants underwent surgical intervention shortly after birth, emphasizing the
critical role of early diagnosis and multidisciplinary care in optimizing outcomes for affected
infants [5]. However, it is important to acknowledge that not all CHDs require immediate
surgical intervention, and some may be managed conservatively or with medical therapy,
depending on the severity and clinical presentation [6].

While fetal echocardiography remains the cornerstone of prenatal screening for CHDs, it is
essential to recognize its limitations and challenges. Technical factors such as fetal position,
operator experience, and equipment limitations may impact the diagnostic accuracy of fetal
echocardiography, leading to false-positive or false-negative results [7]. Additionally, the
interpretation of fetal echocardiograms requires expertise in pediatric cardiology, highlighting
the importance of specialized training and quality assurance programs to ensure accurate and
reliable diagnoses [8].

Future research directions in the field of prenatal screening for CHDs should focus on several
key areas. First, continued efforts to refine imaging techniques and protocols for fetal
echocardiography, including the use of advanced modalities such as three-dimensional and
four-dimensional  ultrasound, magnetic  resonance imaging (MRI), and fetal
electrocardiography, may enhance the diagnostic accuracy and prognostic value of prenatal
screening [9]. Second, large-scale prospective studies are needed to validate the effectiveness
of prenatal screening programs in reducing morbidity and mortality associated with CHDs and
to identify optimal strategies for risk stratification and counseling of expectant parents [10].
Finally, collaborative initiatives involving healthcare providers, researchers, policymakers, and
patient advocacy groups are essential to ensure universal access to high-quality prenatal care
and diagnostic resources, particularly in underserved communities [11].

Conclusion

In conclusion, this study contributes to our understanding of the role of fetal echocardiography

in prenatal screening for CHDs and its impact on postnatal management and outcomes. While

fetal echocardiography remains the gold standard for prenatal diagnosis, ongoing research and

clinical innovation are needed to address existing challenges and improve the quality and

effectiveness of prenatal screening programs. By working together, we can strive towards

reducing the global burden of CHDs and improving the long-term outcomes and quality of life

for affected individuals and their families.

References

1. Allan LD, Sharland GK, Milburn A, Lockhart SM, Groves AM, Anderson RH, Cook AC.
Prospective diagnosis of 1,006 consecutive cases of congenital heart disease in the fetus. J

529



10.

11.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL15, ISSUE 02, 2024

Am Coll Cardiol. 1994 Nov;23(5):1452-8. doi: 10.1016/0735-1097(94)90661-7. PMID:
8163690.

Rychik J. Fetal cardiovascular physiology. Pediatr Cardiol. 2004 Jul-Aug;25(4):201-9. doi:
10.1007/500246-003-0649-1. Epub 2004 Jan 26. PMID: 14745610.

Sharland GK, Allan LD. Screening for congenital heart disease prenatally: cost-benefit
analysis revisited. Ultrasound Obstet Gynecol. 1995 Apr;5(4):225-7. doi: 10.1046/j.1469-
0705.1995.05040225.x. PMID: 7606002.

van Velzen CL, Clur SA, Rijlaarsdam ME, Bax CJ, Pajkrt E, Heymans MW, Bekker MN,
Hruda J, de Groot CJ, Blom NA, Haak MC. Prenatal detection of congenital heart disease-
-results of a national screening programme. BJOG. 2016 Mar;123(4):661-8. doi:
10.1111/1471-0528.13401. Epub 2015 Oct 14. PMID: 26463588.

Friedman AH, Fahey JT. Severe valvular aortic stenosis in the neonate: anatomic features
of critical aortic stenosis and their impact on surgical treatment. Circulation. 2002 Jul
16;106(3): 193-7. doi: 10.1161/01.CIR.0000022688.89146.B9. PMID: 12119249.
Hoffman JI, Kaplan S. The incidence of congenital heart disease. J Am Coll Cardiol. 2002
Jun 19;39(12):1890-900. doi: 10.1016/s0735-1097(02)01886-7. PMID: 12084585.

Allan LD, Huggon IC. Counselling following a diagnosis of congenital heart disease.
Prenat Diagn. 2004 Jan;24(1):113-6. doi: 10.1002/pd.818. PMID: 14974041.

Marelli AJ, Mackie AS, lonescu-Ittu R, Rahme E, Pilote L. Congenital heart disease in the
general population: changing prevalence and age distribution. Circulation. 2007 May
22;115(2):163-72. doi: 10.1161/CIRCULATIONAHA.106.627224. Epub 2007 May 14.
PMID: 17485573.

Wren C, Reinhardt Z, Khawaja K. Twenty-year trends in diagnosis of life-threatening
neonatal cardiovascular malformations. Arch Dis Child Fetal Neonatal Ed. 2008
Mar;93(2):F33-5. doi: 10.1136/adc.2007.118158. Epub 2007 Aug 2. PMID: 17675307.
Brown KL, Ridout DA, Hoskote A, Verhulst L, Ricci M, Bull C. Delayed diagnosis of
congenital heart disease worsens preoperative condition and outcome of surgery in
neonates. Heart. 2006 Jul;92(8):1298-302. doi: 10.1136/hrt.2005.078097. Epub 2006 Jan
26. PMID: 16439452; PMCID: PMC1860734.

Donofrio MT, Moon-Grady AJ, Hornberger LK, Copel JA, Sklansky MS, Abuhamad A,
Cuneo BF, Huhta JC, Jonas RA, Krishnan A, Lacey S, Lee W, Michelfelder EC Sr, Rempel
GR, Silverman NH, Spray TL, Strasburger JF, Tworetzky W, Rychik J; American Heart
Association Adults With Congenital Heart Disease Joint Committee of the Council on
Cardiovascular Disease in the Young and Council on Clinical Cardiology, Council on
Cardiovascular Surgery and Anesthesia, and Council on Cardiovascular and Stroke
Nursing. Diagnosis and treatment of fetal cardiac disease: a scientific statement from the
American Heart Association. Circulation. 2014 May 27;129(21):2183-242. doi:
10.1161/01.cir.0000437597.44550.5d. Epub 2014 Apr 24. PMID: 24763516.

530



	Fetal echocardiography and the incidence of congenital heart diseases in newborns: An original research
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References

