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Abstract
Although prenatal diagnostic techniques have improved significantly, the accurate detection and appropriate 

treatment of newborns with congenital heart disease (CAD) has always been of great interest to pediatricians. 
Congenital heart malformations range from benign to serious conditions such as: Prompt diagnosis and treatment 
are necessary if the baby is to survive. Unfortunately, these life-threatening heart conditions may not be apparent 
early in life and most clinical and physical findings are nonspecific and equivocal, making diagnosis difficult. Decisions 
require a high suspicion index and keen insight. Many serious malformations can go unnoticed early in life when 
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0 9 Tw0 9 56.6929 21Tj82191.m 0.6(�inci)p.dence of CHD is estimated at 6-8 per 1,000 live births in the general population [3]. Infant mortality from CHD is about 3%4). Not all her CHD is detectable before or at the time of death. Critical cardiac defects with high premature mortality if not treated immediately 
arch (IAA), TGA, TAPVR, severe aortic stenosis (AS ), pulmonary 
artery atresia (PA), and tricuspid atresia (TA). Although individually 
rare, CHD is a major cause of neonatal mortality. Early intervention 
may reduce cardiac-related neonatal mortality from 2-3/1000 to 0.6-
0.8/1000 [4-6]. However, other relevant important factors such as a 
combination of congenital anomalies, low birth weight, prematurity, 
pulmonary problems, persistent pulmonary hypertension and sepsis 
also in�uence the overall neonatal outcome of CHD. 

Classification of CHD

From a clinical perspective, CHD can be divided into three main 
categories.

1. Life-threatening CHD

Structural heart malformation with high likelihood of cardiovascular 
collapse and debilitating if not treated early. These include TGA, COA/
IAA, AS and HLHS/mitral atresia, PA, and obstructive TAPVR.

2. Clinically relevant CAD

Structural cardiac defects that affect cardiac function but are 
unlikely to collapse should be treated early. The most common 
defects in this group are ventricular septal defect (VSD), complete 
atrioventricular septal defect (AVSD), atrial septal defect (ASD), and 
tetralogy of Fallot with good pulmonary artery anatomy disease (TOF).

3. Clinically insignificant CHD

An anatomically defined cardiac malformation but not 
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includes HLHS and its variants, severe AS, severe COA, and IAA and 
its variants [7]. They require ductal patency to maintain blood flow 
throughout the body or even just the underside of the body. As a result, 
blood flow is reduced, leg pulses become weak and undistinguishable, 
and oliguria due to renal dysfunction develops over time.

Another type is duct-dependent pulmonary circulation (also 
known as right-sided obstructive lesion) with significant TOF, PA 
and its variants, significant PS, TA with PS/PA (with/without VSD). 
, including single-ventricular hearts with PS/PA, and severe forms 
of Ebstein’s anomaly). TGA with an intact interventricular septum 
(TGA/IVS) acts as a conduit-dependent lesion, whereas large ASD is 
more important for circulatory admixture). Most of these CHDs show 
progressive cyanosis that does not respond to adequate oxygenation. 
Because fetal physiology is chronically adapted to intrauterine hypoxia, 
newborns can tolerate a degree of cyanosis better than older infants 
and children). The versatility of CHD is immense due to the large 
number of combinations of defects that can affect different levels of 
the heart (atrial, ventricular, septal, venous, or aortic). Another type 
is duct-dependent pulmonary circulation (also known as right-sided 
obstructive lesion) with significant TOF, PA and its variants, significant 
PS, TA with PS/PA (with/without VSD). , including single-ventricular 
hearts with PS/PA, and severe forms of Ebstein’s anomaly). TGA 
with an intact interventricular septum (TGA/IVS) acts as a conduit-
dependent lesion, whereas large ASD is more important for circulatory 
admixture) [8-9]. Most of these CHDs show progressive cyanosis that 
does not respond to adequate oxygenation. Because fetal physiology 
is chronically adapted to intrauterine hypoxia, newborns can tolerate 
a degree of cyanosis better than older infants and children). The 
versatility of CHD is immense due to the large number of combinations 
of defects that can affect different levels of the heart (atrial, ventricular, 
septal, venous, or aortic).

Cyanotic CHD categories can be divided into reduced pulmonary 
blood flow with right-to-left shunt lesions (PA, TA with shunts at 
the atrial or ventricular level). Poorly mixed lesions (transposition 
physiology); and right-to-left shunts with mixed intracardiac lesions 
(TAPVR, single-ventricular physiology, truncus arterioles Some 
coronary artery disease develops during the fetal period because 
the growth of heart structures depends on blood flow. Therefore, 
fetuses with mild left-sided obstructive lesions may progress to 
stenosis/HLHS over time. Similarly, pulmonary atresia with an intact 
interventricular septum is considered a late phenomenon that begins as 
severe pulmonary artery stenosis. PPHN is another serious condition 
associated with other high-risk neonatal factors5) that is difficult to 
differentiate from the cyanotic heart disease mentioned above.

Physiological change of the heart after birth

During the fetal period, oxygen and nutrient transport occurs 
through the placenta, which receives approximately 40% of the total 
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suspect congenital heart malformations for which early intervention is 
important. CAD should be suspected if the patient is in shock or shows 
cyanosis despite adequate treatment. Early detection and immediate 
intervention for these critically ill patients is the only way to save 
lives. Many of these babies have to be transferred to tertiary centers. 
Appropriate course of action for suspected infants should be discussed 
early with the pediatric cardiology center to avoid pursuing other less 
likely diagnoses. Treating such conditions may worsen the patient’s 
clinical condition before and during transport. If the fetus has the above 
CHD on prenatal echocardiography or if serious postnatal sequelae are 
expected, planned delivery at a tertiary center where treatment can be 
provided is recommended.

References
1.	 Chang RK, Gurvitz M, Rodriguez S (2008) Missed diagnosis of critical 

congenital heart disease. Arch Pediatr Adolesc Med 162: 969–974.

2.	 Yee L (2007) Cardiac emergencies in the first year of life.  Emerg Med Clin 
North Am 25: 981–1008. 

3.	 Friedman AH, Fahey JT (1993) The transition from fetal to neonatal circulation: 
normal responses and implications for infants with heart disease.  Semin 
Perinatol 17: 106–121. 

4.	 Knowles R, Griebsch I, Dezateux C, Brown J, Bull C, et al. (2005) Newborn 
screening for congenital heart defects: a systematic review and cost-
effectiveness analysis. Health Technol Assess 9: 1–152. 

5.	 Krishnan US (2002) Approach to congenital heart disease in the Neonate. Indian 
J Pediatr 69: 501–505. 

6.	 Waldman JD, Wernly JA (1999) Cyanotic congenital heart disease with 
decreased pulmonaryblood flow in children. Pediatr Clin North Am 46: 385–404. 

7.	 Fedderly RT (1999) Left ventricular outflow obstruction. Pediatr Clin North Am 
46: 369–374. 

8.	 Penny DJ, Shekerdemian LS (2001) Management of the neonate with 
symptomatic congenital heart disease. Arch Dis Child Fetal Neonatal Ed 84: 
141–145. 

9.	 Barron DJ, Kilby MD, Davies B, Wright JG, Jones TJ (2009) Hypoplastic left 
heart syndrome. Lancet 374: 551–554. 

10.	Hoffman GM, Tweddell JS, Ghanayem NS, Mussatto KA, Stuth EA, et al. 
(2004) Alteration of the critical arteriovenous oxygen saturation relationship 
by sustained afterload reduction after the Norwood procedure.  J Thorac 
Cardiovasc Surg 127: 738–745. 

11.	Tweddell JS, Hoffman GM, Fedderly RT, Berger S, Thomas JP, et al. (1999) 
Phenoxybenzamine improves systemic oxygen delivery after the Norwood 
procedure. Ann Thorac Surg 67: 161–167.

https://jamanetwork.com/journals/jamapediatrics/fullarticle/380266
https://jamanetwork.com/journals/jamapediatrics/fullarticle/380266
https://www.sciencedirect.com/science/article/abs/pii/S0733862707000855?via%3Dihub
https://europepmc.org/article/med/8327901
https://europepmc.org/article/med/8327901
https://www.journalslibrary.nihr.ac.uk/hta/hta9440/#/abstract
https://www.journalslibrary.nihr.ac.uk/hta/hta9440/#/abstract
https://www.journalslibrary.nihr.ac.uk/hta/hta9440/#/abstract
https://pubmed.ncbi.nlm.nih.gov/12139136/
https://www.sciencedirect.com/science/article/abs/pii/S0031395505701255?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0031395505701255?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0031395505701243?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1721246/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1721246/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)60563-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)60563-8/fulltext
https://linkinghub.elsevier.com/retrieve/pii/S0022522303013151
https://linkinghub.elsevier.com/retrieve/pii/S0022522303013151
https://www.annalsthoracicsurgery.org/article/S0003-4975(98)01266-1/fulltext
https://www.annalsthoracicsurgery.org/article/S0003-4975(98)01266-1/fulltext

	Title
	Corresponding author
	Abstract 

