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Abstract---Background and Aim: Congenital heart disease (CHD) is a 

prevalent anomaly associated with various risk factors and the 

influence of early diagnosis of neonate cardiac abnormalities on 
postnatal outcomes has been a topic of controversy in the literature. 

The present study aimed to assess the clinical utility of neonatal 

echocardiography. Patients and Methods: This cross-sectional study 
was carried out on 86 neonates for echocardiography (FE) in the 

Cardiology Department of Mardan Medical Complex (MMC), Mardan 

from March 2021 to September 2021. A comprehensive maternal 
interview gathered extensive information encompassing details such 

as the ages of parents, consanguinity, and family history of congenital 

heart disease (CHD). Neonatal echocardiography was conducted to 
identify any structural or rhythm abnormalities in the neonate heart. 

Results: The overall mean for paternal and maternal ages were 

31.76±5.48 years and 27.52±6.24 years respectively. Of the total 86 

cases, the incidence of neonate cardiac abnormalities, congenital 
heart defects, neonate arrhythmias, cardiomyopathy, cardiac mass, 
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and rhythm abnormalities were 47.8% (n=41), 34.9% (n=30), 9.3% 

(n=8), 3.5% (n=3), 2.3% (n=2), and 2.3% (n=2) respectively. Out of 30 
cases of CHD, the prevalence of complex heart lesions, common 

atrioventricular canal, and conotrunchal anomalies was 60% (n=18), 

26.7% (n=8), and 13.3% (n=4) respectively. The incidence of 
tachyarrhythmias, ectopics, and neonate had congenital heart block 

among eight cases of neonatal arrhythmias was 50% (n=4), 37.5% 

(n=3), and 12.5% (n=1) respectively. Abnormal ultrasound, positive 

family history of CHD, maternal diseases, and multiple neonatal 
deaths were common indications for referral of patients found in 46 

cases (53.5%), 8 (9.3%), 18 (20.9%), and 14 (16.3%) respectively. 

Conclusion: Congenital heart defects (CHDs) can occur in neonates 
without associated perinatal risk factors. Neonatal echocardiography 

is capable of reliably diagnosing the majority of cardiac anomalies, 

although some challenges persist, especially in cases like aortic 
coarctation. Moreover, neonates’ echocardiography provides a valuable 

opportunity for successful early intervention of certain types of 

neonatal arrhythmias. 
 

Keywords---Neonatal echocardiography, Neonates arrhythmia, 

congenital heart disease. 

 
 

Introduction  

 
Congenital cardiac anomalies are observed in approximately 6 to 12 per 1,000 live 

births [1]. Research indicates that 3 to 4% of live births involve major heart 

defects requiring intervention within the first year of life [2]. This frequency 
surpasses that of chromosomal defects by six times and neural tube defects by 

four times. These anomalies contribute to up to 10% of childhood deaths [3]. The 

diagnosis of cardiac anomalies among neonates holds the potential to enhance 
prognosis, reduce infant morbidity and mortality, and guide expectant mothers 

toward specialized centers [4]. Consanguinity, exposure to teratogens, maternal 

medical conditions, neonate chromosomal and extra-cardiac abnormalities are 

numerous risk factors for the development of congenital heart disease (CHD) [5, 
6]. The existing protocols for neonatal echocardiography operate on the principle 

that early in-utero interventions can potentially halt the progression of neonate’s 

cardiac lesions into severe forms or better equip the neonatal team for the arrival 
of the neonates [7]. Furthermore, the in-utero transfer of compromised neonates 

is deemed preferable to a post-natal transfer to a specialized unit for further care 

[8]. This protocol aligns effectively with high-income countries that possess ample 
resources, well-established referral systems, and a robust neonates and maternal 

special capable of providing timely intrauterine interventions for affected women 

during pregnancies [9, 10]. 
 

Neonatal echocardiography (FE) serves as a primary diagnostic tool for identifying 

neonatal arrhythmias and assessing their complications [11]. While neonatal 
echocardiography is commonly employed for detecting high-risk cases of cardiac 

anomalies. At present, referrals are frequently initiated upon identifying abnormal 

4-chamber views in obstetric ultrasound scans or the presence of prenatal risk 
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factors, even though only 10% of affected children exhibit identifiable 

predisposing factors [12]. The present study aimed to assess the clinical utility of 

neonatal echocardiography.  

 
Methodology 

 

This cross-sectional study was carried out on 86 fetuses of singleton pregnancy 
referred for neonatal echocardiography in the Cardiology Department of Mardan 

Medical Complex (MMC), Mardan from March 2021 to September 2021. A 

comprehensive maternal interview encompassing details such as the ages of both 
parents, consanguinity, and family history of congenital heart disease (CHD). 

Neonatal echocardiography was conducted to identify any structural or rhythm 

abnormalities in the infant’s heart. Newborn examination (NE) was conducted 
within 48 hours of delivery, with the timing determined by the urgency of each 

specific case. Structural congenital heart defects (CHDs) were classified into 

categories such as common atrioventricular (AV) canal and conotruncal 

anomalies. Data were analyzed using SPSS version 27. Qualitative variables were 
compared using Chi-square test with P value of < 0.05 was considered significant. 

 

Results 
 

The overall mean for paternal, and maternal ages were 31.76±5.48 years and 

27.52±6.24 years respectively. Of the total 86 cases, the incidence of neonatal 
cardiac abnormalities, congenital heart defects, neonates arrhythmias, 

cardiomyopathy, cardiac mass, and rhythm abnormalities were 47.8% (n=41), 

34.9% (n=30), 9.3% (n=8), 3.5% (n=3), 2.3% (n=2), and 2.3% (n=2) respectively. 
Out of 30 cases of CHD, the prevalence of complex heart lesions, common 

atrioventricular canal, and conotrunchal anomalies was 60% (n=18), 26.7% (n=8), 

and 13.3% (n=4) respectively. The incidence of tachyarrhythmias, ectopics, and 

neonates had congenital heart block among eight cases of neonates arrhythmias 
was 50% (n=4), 37.5% (n=3), and 12.5% (n=1) respectively. Abnormal ultrasound, 

positive family history of CHD, maternal diseases, and multiple neonatal deaths 

were common indications for referral of patients found in 46 cases (53.5%), 8 
(9.3%), 18 (20.9%), and 14 (16.3%) respectively.Figure-1 depicts the incidence of 

different anomalies of infants. Congenital heart diseases are illustrated in Figure-

2. Details of neonates arrhythmias cases are shown in Table-I. The common 
indications for referral of fetuses are depicted in Figure-3.  
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Figure-1 incidence of different anomalies (n=86) 

 

 

 
Figure-2 Congenital heart diseases (N=86) 

 

 

Table-I Details of Neonates arrhythmias (8-cases) 
 

Neonates arrhythmias N (%) 

Tachyarrhythmias 4 (50%) 

Ectopics 3 (37.5%) 

Infant with congenital heart block  1 (12.5%) 
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Figure-3 common indications for referral of neonates (N=86) 

 

Discussion  

 

The present study mainly focused on the clinical utility of neonates 
echocardiography and found that neonate echocardiography is capable of reliably 

diagnosing the majority of cardiac anomalies, although some challenges persist, 

especially in cases like aortic coarctation. Moreover, infants with cardia 
abnormalities had higher risk of cardiac abnormalities than those without 

exposure to perinatal risk factors, while it was statistically lower in mothers 

exposed to perinatal risk factors. The development of the neonate heart 
commences as early as the fourth week of life and reaches complete formation by 

the ninth week. Some anomalies manifest during the early stages, while others 

progress, potentially leading to heart dysfunction. For instance, severe aortic 
stenosis may advance to hypertrophic left heart syndrome (HLHS) [13]. Notably, 

only 30 to 50% of cardiac defects are detected in anomaly scans in developed 

countries. Critical Cardiac Heart Disease encompasses lesions requiring urgent 
post-delivery intervention, further categorized into right heart obstructive lesions, 

left heart obstructive lesions, and mixing lesions. Among various neonate cardiac 

anomalies, approximately one-fourth are classified as critical lesions [14].  

 
Deviation from normality in neonate cardiac assessments involves anomalies 

such as abnormal cardiac position or axis, chamber dilatation, and neonate 

arrhythmia [15]. Simply acquiring a standard four-chamber view is not enough to 
rule out the possibility of underlying cardiac anomalies [16]. Consequently, 

cardiac anomalies of neonates might not be effectively screened by obstetric scan 

used on routine basis [17]. Satomi et al. [18] reported that the CHD rate elevated 
from 47% to 77% in four-chamber view. Similarly, another study by Nayak et al. 

[19] found 75% detection rate.  At present, neonate echocardiography earmarked 

for pregnancies deemed high risk, where traditionally a CHD higher incidence is 
anticipated [20]. However, earlier investigations have indicated that a significant 

portion of CHD cases occurs in low-risk populations [21-24].  

 

Tsuritani et al. [25] identified 25% cases of CHD. Variation in ethnicity of general 
population are the responsible for different incidence and detection rate of CHD. 

Patel et al. [26] reported that neonate echocardiography demonstrated a 
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sensitivity of 68.5% and specificity of 99.8% in detecting CHD. In contrast, Ryd et 

al. [27] reported a sensitivity of 96.9%, specificity of 90.6%, positive predictive 
value of 84.2%, negative predictive value of 98.3%, and an accuracy of 92.8%. In 

the present series, postnatal studies indicated that neonatal echocardiography 

accurately diagnosed all cases of CHD. 
 

Several studies indicate that neonates diagnosed with congenital heart defects 

(CHD) during the prenatal period [28]. Despite these considerations of delivery 

timing and neonate complications, it is important to weigh the advantages of term 
delivery in such cases [29].  

 

Conclusion  
 

Congenital heart defects (CHDs) can occur in fetuses without associated perinatal 

risk factors. Neonate echocardiography is capable of reliably diagnosing the 
majority of cardiac anomalies, although some challenges persist, especially in 

cases like aortic coarctation. Moreover, neonatal echocardiography provides a 

valuable opportunity for successful early intervention of certain types of neonate 
arrhythmias.  
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