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Abstract 

Key words: 

     Sickle cell disease, cognition, IQ test. 

 

Sickle cell disease (SCD) is a blood disorder characterized by veno-

occlusive crises which affect cognition. We studied 40 Children with 

SCD aged from 6 to 22 years old. We assessed the neurological 

complications by history, examination & radiological tests using TCD, 

MRI & MRA. Cognitive  ability was assesed  using  WISC  and subtests  

of  IQ. 

Impaired cognition increases with cases not receiving Hydroxyurea drug, 

SCD children with frequent crises, older children has SCD, SCD patients 

with lower hemoglobin & patients not receiving frequent blood 

transfusion. 
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Introduction 

Sickle cell disease (SCD) is a chronic hemolytic anemia characterized by red 

cells that contain primarily hemoglobin S, which polymerizes when deoxygenated, 

causing a lot of complications (Hebbel and Hoffman, 2005). These complications 

include bone disease, splenic dysfunction, pulmonary complications, skin ulceration, 

depression or behavioral disorders, neurologic, cognitive deficits & sensory 

impairments of vision or hearing (Swanson et al., 2011). 

Neurologic complications (25% of SCD patients) include transient ischemic 

attacks, overt& silent cerebral stroke, cerebral hemorrhage, infections, Moya-Moya 

pattern, posterior reversible encephalopathy syndrome (PRES), dural venous sinus 

thrombosis, thickness of the diploic space & cerebral atrophy. These complications 

may have an impact on a child´s daily life, cognitive impairment& consequently a 

lifetime to limited career options or total disability (Yildirim et al., 2005).  

 Estimates of the prevalence of silent brain infarcts, in children with SCD 

range from 17% to 35% (Kwiatkowski et al., 2009).Silent cerebral infarcts(SCI) are 

often associated with cognitive impairment & an increased risk for further silent or 

overt stroke (Dowling et al., 2010). The cognitive complications in SCD patients 

include deficits in short –term memory & difficulties in verbal tasks that lead to 

declining IQ scores & learning difficulties (Vichinsky et al., 2010). The number of 

published reports describing cognitive functioning & potential cognitive deficits in 

children with SCD has increased greatly, however, incidence of cognitive deficit 

among SCD patients with neurological complications is still unknown (Schatz et al., 

2002). 

Transcranial Doppler (TCD) & MRI are well established methods for 

prevention & diagnosis of CNS complications& thereafter control of cognitive 

deficits, Thus, early TCD screening & intensification therapy allowed the reduction  

of stroke-risk by age 18 from the previously reported 11% to 1.9% (Françoise et al., 

2012). 
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Aim of the work  

1. To estimate the prevalence of silent neurologic deficit in SCD. 

2. To detect the association between silent neurologic deficit & cognitive deficit 

in SCD 

3. To detect risk factors of cognitive deficits in SCD.  
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Chapter I 

Sickle Cell Disease 

Introduction  

Sickle cell disease (SCD) is clinically one of the most important 

hemoglobinopathies. It is characterized by hemolytic anemia,  increased susceptibility 

to infections and vaso-occlusion that occurs in almost all vascular beds leading to 

ischemic tissue injury with organ dysfunction and early death (Schnog et al., 2004). 

 In one thousand Egyptian candidates, HbS was detected in 3 cases (0.3%) 

(El-Beshlawy et al., 1994). 

            Formation of ‘sickle hemoglobin’, or HbS (α 2 β S2), results from point 

mutation in hemoglobin gene that substitutes Thymine for Adenine (GAG to GTG) in 

the sixth codon of β globin chain, thereby encoding valine instead of glutamine 

(Munker et al 2007).  

 These changes lead to HbS polymer formation. This polymer is a rope-like 

fiber that aligns with each other to form a bundle, distorting the red cell into classic 

crescent or sickled forms (Stuart & Nagel 2004).  

Sickle cell disease genotypes  

             Sickle-cell disease denotes all genotypes containing at least one sickle gene. 

In addition to the homozygotic HbSS disease (sickle-cell anemia) due to inheritance 

of two Hb βS genes, five other major sickle genotypes are linked to the disease; 

including double heterozygous states HbS/B° thalassaemia, HbS/β+ thalassaemia and 

HbSC disease (the most common double heterozygous state). Other rare types are 

HbS/hereditary persistence of fetal Hb (S/HPHP) HbS/HbE syndrome (Stuart & 

Nagel, 2004). 

 Sickle cell trait: 

  It is a heterozygous state without serious clinical subsequences; only one of 

two β globins is affected. Infants with sickle cell trait are generally asymptomatic. 

Rarely, they exhibit painless hematuria, and occasionally these patients have sickle 

cells on peripheral blood smear, but hemoglobin electrophoresis provides the 

definitive diagnosis.  


