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INTRODUCTION 

Acute lymphoblastic leukemia is at risk for CNS relapse(5-

10%) (Swaiman et al, 1999). 

Central nervous system involvement among children with 

ALL has been defined by either ; the presence of  at least 5 

leukocytes per microliter  or the presence of cranial nerve palsy on 

physical  examination   (Pinkel et al,1994). 

Patients with T-cell ALL are at higher risk for relapse in CNS 

(Shrappe et al,1998). 

Central nervous system relapse has been observed in patients 

with leukocytic count >100 × 10(9)/L in B-cell precursor and 50 × 

10(9)/L in T-cell immunophenotype (Pui et al,1998). 

Central nervous system leukemia occurs commonly in infants 

and preschool children than adolescents and adults because a higher 

proportions of their vasculature in the leptomeningies (Pinkel et 

al,1994). 

Traumatic lumbar puncture can adversly affect the outcome of 

children with ALL via  iatrogenic introduction of  leukemic blast 

cells into the CSF (Gjjar et al.,2000).  



Introduction & Aim of Work 

 

 2 

Traumatic lumbar punctures are defined as those in which the 

CSF contained at least 10 RBCs per microliter while bloody LPs are 

defined as those in which the CSF contained at least 500 RBCs per 

microliter (Burger et al., 2003).  
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AIM OF WORK 

           The aim of this work is to determine whether a traumatic LP 

is a risk factor of CNS relapse in children with ALL or not and to 

determine the other risk factors for CNS relapse. 
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ACUTE  LYMPHOBLASTIC  LEUKEMIA (ALL) IN  

CHILDREN 

Acute lymphoblastic leukemia (ALL) is an aggressive neoplasm 

that has been defined by the presence of more than 30% lymphoblasts 

in the bone marrow or peripheral blood in the French-American-British 

(FAB) Cooperative Group classification system (Bennett et al., 1981). 

In the recently proposed World Health Organization (WHO) 

Classification of Tumors of Hematopoietic and Lymphoid Tissues, a 

blast count above 20% is sufficient for a diagnosis of acute leukemia 

(Harris et al, 1999). 

INCIDENCE: 

Acute lymphoblastic leukemia (ALL) is the most common 

malignant disorder in childhood, representing nearly one third of all 

pediatric cancers (Ek et al., 2004). 

Annual incidence of ALL is about 30 cases per million people, 

with a peak incidence in patients aged 2-5 years. In the US, each year, 

2000-2500 new cases of childhood ALL are diagnosed. Internationally, 

the incidence rate is thought to be similar throughout the world to that 

in the United States (Rubnitz, 2005). 
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ETIOLOGY: 

Childhood leukaemia is a biologically diverse disease, so several 

pathways to its development are possible. All probably combine 

genetic susceptibility and exposure to external risk factors at a time 

when the child is vulnerable. Many external factors have been reported 

as associated with an increased risk of childhood leukaemia. Some may 

be causal, but some may merely be correlated with the actual cause. 

Other apparent associations may be due to chance or bias (Dickinson, 

2005). 

Environmental Factors 

Draper et al., (2005) investigated whether there is an association 

between distance of home address at birth from high voltage power 

lines and the incidence of leukaemia in children in England and Wales. 

They concluded that there is an association between childhood 

leukemia and proximity of home address at birth to high voltage power 

lines, and the apparent risk extends to a greater distance than would 

have been expected from previous studies. 

The United Kingdom childhood cancer study (UKCCS) in a large 

population based case-control study supported the hypothesis that 

reduced exposure to infection in the first few months of life increases 


