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Introduction 

Echocardiography is widely used to diagnose congenital heart defects or 

exclude cardiac involvement in infectious, neuromuscular, or metabolic disorders. 

Echocardiography allows the non-invasive assessment of the dimensions and 

anatomy of the heart and its functional characteristics.  

Because of these aspects this exam has become the key to diagnose, assess the 

repercussions and follow up on children and adolescents with suspicion of or with 

cardiopathy (Phoon et al., 1999). 

Normal values for dimensions and functions of the heart are very important to 

avoid misclassification of normal children into the high risk category and the 

reverse (Burke et al., 1986).  

Many studies reported that there is a significant difference of left ventricular 

dimensions and functions according to body size, heart rate, sex and race (De 

Simone et al., 2001). 

Other studies showed racial variation in Echocardiography between black and 

white children, as they found that left ventricular posterior wall in diastole by 

echocardiography was thicker in black than in white (Reo et al., 1984). 

The definition of normal values of Egyptian children would be very valuable 

for pediatric cardiologist in both diagnosis and decision making. 
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Aim of the study 

The aim of this study is to define the normal echocardiographic values for 

Egyptian children aged 6-18 years. Using M- mode, two- dimensional 

echocardiography, Doppler measurements, as well as pulsed wave tissue Doppler. 

 



Review 

 

 3 

Chapter 1 

Pediatric Echocardiography 

Echocardiography has become the primary imaging tool in the diagnosis and 

assessment of congenital and acquired heart disease in infants, children, and 

adolescents.  

Transthoracic echocardiography (TTE) is an ideal tool for cardiac assessment, 

as it is noninvasive, portable, and efficacious in providing detailed anatomic, 

hemodynamic, and physiologic information about the pediatric heart (Henry et 

al., 1980). 

The pediatric echocardiogram is a unique examination with features that 

distinguish it from other echocardiograms (Fouron et al., 1998). 

Certain views are of added importance for pediatric examinations: the 

subxiphoid (or sub costal), suprasternal notch, and right parasternal views. The 

acquisition and proper display of images from these views are critical aspects of 

the pediatric TTE. In addition, special techniques are required for imaging 

uncooperative infants and young children, including sedation and distraction tools 

that will allow performance of a complete examination (Waggoner et al., 2001, 

Thys et al., 1996 and Stewart W et al., 1999). 

Indications of pediatric echocardiography: 

Knowledge of indications for an echocardiogram is important to obtain the 

information required for the diagnosis and proper treatment of the pediatric patient 

(Cheitlin et al., 1997). 
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Children with suggested or known heart disease frequently require serial 

studies to evaluate the evolution or progression of heart disease. Serial studies may 

be indicated at routine intervals for monitoring of valve function, growth of 

cardiovascular structures, ventricular function, and potential sequelae of medical 

or surgical intervention (Geva et al., 1995, McElhinney et al., 2001 and 

Shluysmans et al., 2005). 

1-Congenital Heart Disease:- 

Indications for the performance of a pediatric echocardiogram span a wide 

range of symptoms and signs, including cyanosis, failure to thrive, exercise 

induced chest pain or syncope, respiratory distress, murmurs, congestive heart 

failure, abnormal arterial pulses, or cardiomegaly.  

Certain syndromes, family history of inherited heart disease, and extracardiac 

abnormalities that are known to be associated with congenital heart disease 

constitute clinical scenarios for which echocardiography is indicated even in the 

absence of specific cardiac symptoms and signs. Abnormalities on other tests such 

as fetal echocardiography, chest radiograph, electrocardiogram, and chromosomal 

analysis constitute another group in which the suggestion of congenital heart 

disease is addressed specifically by echocardiography (Gutgesell et al., 1990). 

2-Acquired Heart Diseases and Noncardiac Diseases: 

An echocardiogram is indicated for the evaluation of acquired heart diseases 

in children, including Kawasaki disease, infective endocarditis, all forms of 

cardiomyopathies, rheumatic fever and carditis, systemic lupus erythematosus, 

myocarditis, pericarditis, HIV infection, and exposure to cardiotoxic drugs. 

Pediatric echocardiography is indicated in the assessment of potential cardiac or 

cardiopulmonary transplant donors and transplant recipients. Recently, 


