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INTRODUCTION 
 

ongenital heart defects are the most common of all 

congenital malformations, with a review of the literature 

reporting the incidence at 6 to 8 per 1000 live births (Sadowski, 

2009).                                                                                     

It has been recognized for decades that patients with 

cyanotic congenital heart disease (CCHD) have chronic hypoxia 

that has serious complications including erythrocytosis, 

hyperviscosity, abnormalities of hemostasis, cerebral abscesses, 

stroke, and endocarditis. Erythrocytosis is an adaptive response to 

improve oxygen transport in CCHD. However, at highly increased 

hematocrit levels patients may experience hyperviscosity 

symptoms. Iron deficiency in CCHD patients is often overlooked 

due to elevated hemoglobin concentrations (Brauna et al., 2006). 

Treatment of hyperviscosity secondary to erythrocytosis in 

cyanotic heart disease is controversial. Data is limited but suggest 

that phlebotomy has the potential to increase exercise capacity, 

reduce the symptoms of hyperviscosity, and reduce the potential 

risk of vasoocclusive disease in selected patients with 

polycythemia secondary to cyanotic heart disease. Unfortunately, 

repeated phlebotomy can quickly lead to iron deficiency, resulting 

in microcytic erythrocytes that induce higher viscosity than 

normocytic erythrocytes, which may increase the risk for 

venoocclusive events (DeFilippis et al., 2007).  

C 
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Patients with CCHD and associated secondary polycythemia 

are susceptible to develop coagulation abnormalities. Several 

coagulation defects, including thrombocytopenia, factor deficiencies, 

fibrinolysis, and disseminated intravascular coagulation (DIC) have 

been reported in these patients (Tempe and Virmani, 2002).  

The overall mechanisms of thromboembolism in CCHD have 

not been well clarified. Thrombomodulin (TM) is a vascular 

endothelial cell receptor present in many cells and tissues. Its density 

is higher in small vessels and capillaries. It is a critical cofactor for 

thrombin-mediated activation of protein C and reflects the 

anticoagulant activity of the endothelium (Kajimoto et al., 2007). 

 Recent evidence suggests that deranged endothelial function, 

a sequel of chronic cyanosis, could be an important factor in 

decreased TM concentration and hence the pathogenesis of 

cyanosis-associated cardiovascular risk (Cordina and Celermajer, 

2010).  
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AIM OF THE WORK 

he aim of this study was to evaluate the role of ID as a risk 

factor for developing thrombosis in children with CCHD 

and TM as a detector of thrombosis. 

T 
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CONGENITAL CYANOTIC  

HEART DISEASES 

Definition 

ongenital cardiovascular disease is defined as an 

abnormality in cardiocirculatory structure or function 

that is present at birth, even if it is discovered much later 

(Brickner et al., 2000). 

Incidence 

It is approximately 4 to 10 live-born infants per 1000 

are affected (Pierpont et al., 2007). The true incidence of 

congenital cardiovascular malformations is difficult to 

determine accurately, partly because of difficulties in 

definition. About 0.8 % of live births are complicated by a 

cardiovascular malformation. This figure does not take into 

account what may be the two most common cardiac 

anomalies: the congenital, functionally normal bicuspid 

aortic valve and prolapse of the mitral valve (Webb et al., 

2008). 

The incidence of moderate and severe forms of 

congenital heart disease (CHD) is 6 per 1000 livebirths. If 

bicuspid aortic valves are included, the incidence rises to 

19 per 1000 livebirths (Hoffman et al., 2002). 

Specific defects can show a definite gender 

preponderance: Patent ductus arteriosus (PDA), Ebstein's 

C 
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anomaly of the tricuspid valve, and atrial septal defect 

(ASD) are more common in females, whereas aortic valve 

stenosis, coarctation of the aorta, hypoplastic left heart, 

pulmonary and tricuspid atresia, and transposition of the 

great arteries (TGA) are more common in males (Webb et 

al., 2008). 

Without early medical or surgical treatment, the 

majority of patients with complex CHD would not survive 

to adulthood. Surgical and medical advances over the past 

60 years have dramatically altered the once bleak prognosis 

of patients with CHD. In the current era, more than 85 % of 

patients with CHD survive to reach adulthood and most 

live productive and functional lives (Warnes et al., 2001). 

Etiology 

Traditionally, CHD was regarded as a sporadic 

occurrence and was rarely thought to have a genetic cause. 

Medications during pregnancy (e.g anticonvulsants) and 

folate deficiency have been implicated, but it is now 

recognized that many cases of non-syndromic CHD have a 

genetic component. The risk of having a child with CHD 

increases if the parents themselves have CHD or a 

previously affected child. Prenatal Echocardiography is 

advisable in these cases (Wessels and Willems, 2010). 

          The etiology of non-syndromic CHD is a multifactorial 

complex and results from interaction between genetic 
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susceptibility and environmental stimulus (Botto et al., 2005). 

As the mother is the environment of the child in utero, 

maternal environmental exposures, such as the intake of 

vitamins, medicines, and smoking, influence the organ 

development of the unborn child as well (Van Driel et al., 

2008). The impact of folic acid intake on pregnancy 

outcome is modified by variants in both maternal and fetal 

genes that code for critical enzymes in the folate and 

homocysteine pathways (Kotby et al., 2012). 

Studies have found that impaired folate and 

homocystiene metabolism affects neural crest cells 

formation and migration leading to defect in trunco-conal 

septum and malalignment of outflow tract, resulting in 

(cono-truncal diseases) CTDs (Yelbuz et al., 2002). Since 

Methylene tetrahydrofolate reductase (MTHFR) polymer-

phism affects folate and homocystiene metabolism, the 

presence of such polymorphism can result in impaired 

folate metabolism,and a resultant defect in neural crest cell 

formation and migration, and subsequent CTD formation 

(Kotby et al., 2012). 

Maternal rubella, ingestion of thalidomide and 

isotretinoin early during gestation, and chronic maternal 

alcohol abuse are environmental insults known to interfere 

with normal cardiogenesis in humans. Rubella syndrome 

consists of cataracts; deafness; microcephaly; and, either 

singly or in combination, PDA, pulmonary valve and/or 

arterial stenosis, and ASD (Webb et al., 2008). 


