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IIIINTRODUCTION 

eta—Thalassemia is prevalent in Mediterranean 

countries. The Middle East, Central Asia, India, 

Southern China, and the Far East as well as countries along the 

total annual incidence of symptomatic individuals is estimated 

at 1 in 100,000 throughout the world and 1 in 10,000 people in 

European Union (Galanello & Origa ., 2010). 

In Egypt, beta thalassemia is the most common type with 

a carrier rate varying from 5.3 % - 9 % and a gene frequency of 

0.03. So, it was estimated that 1,000 1 /1.5 million per year live 

births will suffer from thalassemia disease in Egypt (total life 

births 1,936,205 in 2006 (El-Beshilawy & Youssry ., 2009). 

The life expectancy of children with B- TM is increased 

with transfusion, chelating therapy and bone marrow 

transplantation. In these patients, complications are generally 

associated with iron deposition resulting from frequent blood 

transfusions, hemolysis, and increased intestinal iron 

absorption, and thus pose a risk for parenchymal organ injuries 

(Duman et al., 2010). 

Iron deposition mainly affects the liver, heart, pancreas, 

gonads, parathyroid and thyroid glands, bones, lungs, peripheral 

and central nervous system (CNS). CNS complications generally 

present as cognitive dysfunction, which usually results from iron 

deposition and neurotoxicity of deferoxamine (DFO), which is 

B 
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commonly used as a chelating agent. Furthermore, hypoxia and 

thromboemboli may casuse CNS complications and cognitive 

dysfunction (Duman et al., 2010). 

The side effects due to the disease itself or its treatment, 

being unable to attend school, frequent hospitalizations, and the 

physical & social restrictions as a consequence of chronic 

disease and its treatment also lead to cognitive dysfunction 

(Duman et al., 2010). 

Children with untreated Thalassmia major have been 

reported to experience transient ischemic attacks, silent 

infarctions that result in brain injury, but often with subtle or 

undetectable clinical symptoms, and in rare cases not involving 

chronic transfusion therapy, stroke. A second risk factor, only 

recently recognized as significant for children with sickle cell 

disease, is the long-term effect of chronic anemia and 

associated hypoxia. The third risk factor relates directly to 

consequences of the treatment that has changed the natural 

course of this disease (Armstrong et al., 2005). 

In thalassemic patients thrombo-embolic events has been 

described. 

One of the affected organs is the brain where 

symptomatic and asymptomatic damage has been reported. 

Recent studies describe cases who preonted with the signs of 

cerebrovascular accident (CVA), some of them are isehemic 
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and others with hemorrhage or stroke. They not received 

regular blood transfusions (Khanlarli et al., 1985). 

Magnetic resonance spectroscopy (MRS) offers a unique, 

noninvasive approach to assess pediatric neurological 

abnormalities at microscopic levels by quantifying cellular 

metabolites. The most widely available MRS method, proton 

spectroscopy, is approved for general use and can be ordered by 

clinicians for pediatric neuron imaging studies if indicated 

(Panigraphy et al., 2010). 

MRS can detect changes in intracellular cerebral 

metabolites. For example MRS can detect decrease in N-acetyl-

aspartate containing compounds in chronic hypoxia.Also 

decrease of choline level as hypoxia decreased choline 

phosphorylation, choline kinase activity so decrease choline 

containing compounds Also MRS can detect increase in lactate, 

glutamate & alanine levels when there is insufficient oxygen at 

the cellular level (Bonavita & Disalle., 1999).  

Detection of NAA containing compounds by MRS in 

asymptomatic brain damage is indicated specially in group A 

patients with highly risk to develop thromboembolic events 

(Khanlari et al., 1985). As NAA is a marker of neuro/axonal 

integrity. NAA concentration in white matter is related to the 

structural and functional integrity of axonal fibers (Aydin et al., 

2012).  
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AAAAIM OF THE WWWWORK 

he aim of this study is uncovering the relation between 

neurocognitive impairment, serum fetritin and different 

iron chelators with cerebral intracellular metabolites by doing 

MRS to B-TM patients. 
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Chapter (1) 
TTTTHALASSEMIA 

halassemia is an inherited autosomal recessive blood 

disease that originated in the Mediterranean region.In 

thalassemia the genetic defect, which could be either mutation 

or deletion, results in reduced rate of synthesis of one of the 

globin chains causing the formation of abnormal hemoglobin 

molecule(Gulbis et al., 2009). 

Prevalence and Geographical Distribution: 

It has been estimated that about 1.5% of the global 

population (80 to 90 million people) are carriers of beta-

thalassemia, with about 60,000 symptomatic individuals born 

annually, the great majority in the developing world (Galanello 

and Origa, 2010). 

In Egypt, it is particularly common in populations of 

indigenous ethnic minorities of Upper Egypt and also peoples 

of the Nile Delta, Red Sea Hill Region and especially amongest 

the Siwan (El-Beshlawy et al., 2007).  

Classification of β- thalassemia: 

Beta-thalassemia is a genetically inherited hemoglobin 

disorder caused by impaired synthesis of the β-globin chain, 

which results in chronic hemolytic anemia. Currently, intensive 

blood transfusions and iron chelation therapy have improved 

T 



� Thalassemia  

 6 

Review of Literature 

the life expectancy and reduced the incidence and severity of 

cardiac dysfunction and heart failure considerably (Mokhtar et 

al., 2005). 

1- β-thalassemia minor: Heterozygous β- thalassemia is 

associated with no clinical abnormalities and may be 

mistaken for iron deficiency anemia(Honig, 2004). 

2- β-thalassemia intermedia (βTI): About 10℅ of 

heterozygous β-thalassemia have a syndrome of 

intermediate hemolytic severity. Those patients usually 

have onset of anemia after 2 years of age and they do not 

require regular blood transfusion (Yaish, 2007). 

3- β-thalassemia major (βTM): Homozygous β-thalassemia 

in which there isdefective formation of β chain (Honig, 

2004). 

There are 2 types: 

a- β0 thalassemia: Complete absence of β chain. 

b- β+ thalassemia: β chain synthesis is reduced. 

4- Other β-thalassemia syndromes: Sickle cellβ- 

thalassemia (Hb-S-β-thalassemia), hemoglobin C- β-

thalassemia (Hb-C-β-thalassemia) and hemoglobin D- β –

thalassemia (Hb-D-β-thalassemia). 

(Yaish, 2007) 


