
Post Graduate Institute 
of Children Studies 
Medical Department 
Ain Shams University 

COGNITIVE EFFECTS OF CRANIAL IRRADIATION 
IN ACUTE CHILDHOOD LEUKEMIA 

Thesis 

Submitted for Fulfilment of Ph.D. D 
• Childhood Medical Department. 

~· B;y , 

MAHA MOHAMED SABER ABD EL-LATlR 
M.B.B. Ch. (1985) 

Master Degree in Paediatrics. Ain Shams University (1990) 

C:;t t'l Lf D 
• 

PJUJj. ~~-
Afar Hamed Khalil 
Professor of Psychiatry 
Ain Shams University 

PM/~~-
Abdet-Baset Mohamed Sayed 
Professor Of Medical Biophysics 
National Research Center 

$~~ 

Supervised by 

1995 

PJUJj. ~-
Galila Mohamed Mokhtar 
Professor of P~ediatrics ~ At ~J-\ 
Am Shams Uruvers1ty .~ 

~;r 
PJUJ/. ~4. 
Olweya Mohamed Abdei-Baqui 
Assistant Professor of Medical 
Childhood Studies 
Post Graduate Institut 
Childhood Studies ..__, 
Ain Shams Univer · 



PM/. 

Post Graduate Institute 
of Children Studies 
Medical Department 
Ain Shams University 

COGNITIVE EFFECTS OF CRANIAL IRRADIATION 
IN ACUTE CIDIDHOOD LEUKEMIA 

Thesis 

Submitted for Fulfilment of Ph.D. Degree 
• Childhood Medical Department. • 

B;y 

MARA MOHAMED SABER ABD EL-LATIF 
M.B.B. Ch. (1985) 

Master Degree in Paediatrics. Ain Shams University (1990) 

Supervised by 

P~Wj. 
Afaf Hamed Khalil 
Professor of Psychiatry 
Ain Shams University 

Galila Mohamed Mokhtar 
Professor of Paediatrics 
Ain Shams University 

PM/ 
Abdei-Baset Mohamed Sayed 
Professor Of Medical Biophysics 
National Research Center 

1995 

.fl_ssi.st. c.Prof 
Olweya Mohamed Abdel-Baqlii 
Assistant Professor of Medical 
Childhood Studies 
Post Graduate Institute of 
Childhood Studies 
Ain Shams University 





fJIWj. 

Post Graduate Institute 
of Children Studies 
Medical Department 
Ain Shams University 

COGNITIVE EFFECTS OF CRANIAL IRRADIATION 
IN ACUTE CHD .DHOOD LEUKEMIA 

Thesis 

Submitted for Fulfilment of Ph.D. Degree 
• Childhood Medical Department. • 

Bcv 
MARA MOHAMED SABER ABD EL-LATIF 

M.B.B. Ch. (1985) 
Master Degree in Paediatrics. Ain Shams University (1990) 

Supervised by 

P!WJ. 
Afaf Hamed Khalil 
Professor of Psychiatry 
Ain Shams University 

Galila Mohamed Mokbtar 
Professor of Paediatrics 
Ain Shams University 

p~ )lssist. Prof 

\ 

Abdei-Baset Mohamed Sayed 
Professor Of Medical Biophysics 
National Research Center 

Olweya Mohamed Abdei-Baqui 
Assistant Professor of Medical 
Childhood Studies 

1995 

Post Graduate Institute of 
Childhood Studies 
Ain Shams University 

' .. 



DISCUSSION AND JUDJMENT COMMITTEE 

The vice-president for higher studies and research of Ain-Shams University has 

approved to form the following commmmittee for the discussion of Mr 

/J1-:f2L4:-+/.Jiamd-~~L~-f¥'/i~ 
/LLJ _____ ;skms ___ Ljjl]_~L:~-----·---·-··--····---- chairman 

2 ............. pr.a( .. : ....... flh.m.ed. .. S-~ .. k~·crP~e.d46c.o(pPcLai;-,0 
l?.,I:J .. 3A.JbmJ.. Ll.a/1/.ers+!J -- A~ ~~ 0.E~ber 

3 ___ !p..r.a:b...!... _____ }fu.J ?j----·_jj ___ . ·--~-~--~-----·--····---··--A2+·Qf o-( 
p~dv..i:Jr=!f:rCruf..o _/..,w.;ve.r...iJij-y··-· --·· . ·-··-- Member /~ _.F/;CS 

4 ····---··-·-······----···--··-·-···-··--·······-···--···---·-·-···-··-······-····-··---·-········-····················-·--·-····-···---·····-····-···-··--······--··-·-·-·--···--·-····-

··---·--·------- Member 





:Nly dear parents and my ofinor fatfier 

(J>rojessor }llimed Samy 1(/ia{ija 



cff wouUf [if.! to e:qmss my deep gratitude to Prof. Jifaf 

Jfamed 1(/ia[i[, Professor of Psycliiatry, IF acufty of :Medicine, 

}lin Sfiams Vniversity, for granting me tfie privifage of worRjng 
untfer lier supervision. 

cff wisli to express my tfeep tfiank§ anti sincere gratitude to 

Prof. qafila :M.ofiamed :M.oliJitar, Professor of Paediatrics, 

!f'acufty of :Medicine, }Iin Sfiams Vniversity, for lier va[ua6fe 

guUfance, instructioe supervision anti continuous encouragement 

tlirougliout tlie wliofe wor{ 

cff am sincere[y intfe6ted to Prof. )llimetf Samy 
1(/ia[i_fa, Professor of Pediatrics, }lin S Iiams Vniversity for liis 

fatlierfy attitutfe, encouragement anti lie[pfu[ advice. 

cff am grateju[ to Prof. )l6tfe{....c.Baset :M.ofiamed Sayeti 
Professor of :Metfica[ (]3iopfrysics, Nationa[~searcli Centet;for 

liis generous cooperation anti support. 

c§ owe specia[ gratitude to }lssist. Prof Ofwaya 

:M.oliametf )l6d"e[-CBaqui, }lssistant Professor of :Meaua[ 

Cliikfliood Stuates, Post qradute Institute of Cfiiftfliood Studies, 

}lin Sfiams Vniversity for lier va[ua6fe supervision anti 

instructive atfvices. 



cff am grateful to CDr. Lo6na :Moliamea Sa6er, 

;4ssistant Lecturer of !J3iocfzemistry, Cf"acu[ty of :Metficine, ;4.C­

;4.zliar 'University for lier lie[p anti atfvices. 

qrateju[ ack_nowfetfgement and tfeep appreczatwn are 

conveyed" to 5Wrs. }f.nsaf Isma.i£ and 5Wrs. )Ima.ny Jfossen 
C[inua[ Psycliofogists in :Neuropsycfziatry Institute, CF"acu[ty of 

:Metficine, ;4.in Sliams 'University and to aff tlie staff in 

Jfematofogy / Oncofogy Cfinu, ;4.in S Iiams 'University for tlie lie[p 

I received. 

:My tlian/(f go afso to a[[ tlie staff in !J3iopfrysics unit, 

!J3iocfzemistry (])epartment, :Nationa[ (j?gsearcli Center for tlieir 

cooperation anti support. 

cff wisli to express my tlian/(f to a[{ tlie patients anti tlieir 

parents, tlieir cooperation was intiispensi6fe for tlie performance 

of tliis work:_ 



.......................................................................................... Content ........................... . 

II & CONTENTS II 

Page 
Introduction and aim of the work 

Review of literature 

Childhood :Icutc lcukcmi:I............................ 1 
.!Jefinitiun .... ............................................................. . 
Classificatiun ............. .............................................. . 
Epidemiowgy and etiowgy ...... .................................. . 
Clinical picture of acute leukemia ............................ . 
Diagnosis ................................................................. . 
Differential diagnosis ............................................... . 
Prognostic factors ..................................................... . 

1 
2 
20 
27 
30 
32 
35 

CN"S leukem.ia... . . .. .. . .. .. .. . . .. . .. . . .. .. .. . . .. . .. . .. . . . . .. . .. .. .. .. . .. .. . .. .. . 3 9 
Tre:Itmcnt of lcukem.i:I................................. 48 
Drugs used in treatment of leukemia and their side 
efficts ............................... ········································ 56 
Irr:Icli:Ition of :Icute leukem.i:I ... ... .. . .. . . ... . . . . . . . 65 
Psychosoci:ll compliations ofleulremi:I ........ 71 
Norm:Il Cognitive Development . . .. . .. . . . . .. . . . ... 82 

InteUectu31ity . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 92 

Subjects and methods ...................................................................... . 105 

Results ....................................................................................................... . 123 

Discussion.............................. ................................ ................................... 180 

Summary and conclusion ................................................................ 197 

Recommendations ................................................................................ 202 

References ............................................................................................... 204 

Arabic summary 



............................................................................................ List of Tables ....................... . 

~ IJST OF T.ABI .ES 

Page 
- TABLES OF THE REVIEW OF THE LITERATURE 
Table (1) 

Table (2) 

Table (3) 

Table (4) 

Table (5) 

Table (6) 

Table (7) 

Table (8) 

Table (9) 

Table (10) 

Table (11) 

Table (12) 

Table (13) 

Table (14) 

Table (15) 

Summa'Y of the morphological features of ALL ofL1, 
L2 and L3 subtypes..................................................... 3 

F AB and CCGS classification of acute lymphoblastic 
leukemia..................................................................... 4 

The French-American-British (F AB) classification of 
acute myeloid leukemia.............................................. 6-7 

Cytochemical stains and TdT reaction in relation to 
the F AB classification................................................. 10 

Cytochemistcy and ALL immunophenotypes . ... . .. .. . . . . . 10 

Immunological classification of ALL.......................... 12 

Chromosome Abnormalities in ALL . . . . . .. ... . . . . . . . . .. . . . . . .. 17 

Chromosome Abnormalities in ANLL . . . . . . . .. . . .. . . . . . ... . .. 19 

Frequency of clinical and laborato')' findings at 
diagnosis in 178 children and adults with acute 
lymphoblastic leukemia .............................................. 27 

Distribution of white blood count at diagnosis in 
children with acute leukemia ...................................... 30 

Signs and symptoms of CNS leukemia ........................ 46 

Cancer chemotherapeutic agents .. .. . . .. .......... ........ ..... .. 58-59 

Disruptions of normal developmental tasks and basic 
interventions................................................................ 72 

Factors in psychological adjustment to hematologic 
malignancies .............................................................. . 74 

Classification of the causes of delirium in leukemia 
patients........................................................................ 80 



............................................................................................ List of Tables ....................... . 

-TABLES OF THE RESULTS 
Table (1) 
Table (2) 

Table (3) 

Table (4) 

Table (5) 

Table (6) 
Table (7) 

Table (8) 

Table (9) 

Table (10) 

Table (11) 

Table (12) 

Table (13) 

Table (14) 

Table (15) 

Table (16) 

Table (17) 

Sex, age, weight and height of control group. 125 
Sex. age, weight and height of children with ALL 
(Group IIa).................................................................. 126 

Sex, age, irradiation-examination interval, age at the 
start of irradiation, weight and height of children with 
ALL (Group Ilb).......................................................... 127-128 

Sex, age, irradiation-examination interval, age at the 
start of irradiation, weight and height of children with 
ALL (Group lie).......................................................... 129 

Sex, age, weight and height of children with ANLL 
(group ill)................................................................... 130 

Clinical findings in patients with ALL and ANLL....... 131 
Hematological findings of patients with ALL and 
ANLL.......................................................................... 132 

Liver functions in patients with acute leukemia........... 133 

Kidney functions in patients with acute 
leukemia...................................................................... 133 

Bone marrow examination in patients with ALL and 
ANLL.......................................................................... 134 

IQs of control group (Group I) .................................... 135-136 

IQs of children with ALL (Group Ila) ........................ . 137 

IQs of children with ALL (Group Ilb).......................... 138-139 

IQs of children with ALL (Group lie) ........................ . 140 

IQs. of children with ANLL (Group ill) ...................... . 141 

IQs of children with ALL [Group (IIa+IIb+IIc)] as 
comapred to IQ of control group (Group!) ................. . 142 

IQs of children with ANLL (Group ill) as compared 
to IQ of control group (Group !) ................................. . 143 



............................................................................................ List of Tables ....................... . 

Table (18) 

Table (19) 

Table (20) 

Table (21) 

Table (22) 

Table (23) 

Table (24) 

Table (25) 

Table (26) 

Table (27) 

Table (28) 

Table (29) 

Table (30) 

Table (31) 

Table (32) 

IQs of children with ALL (Group ITa) as compared to 
IQ of control group (Group!) ..................................... . 

IQs of children with ALL (Group lib) as compared to 
control group (Group!) ............................................. .. 

IQs of children with ALL (Group lib) as compared to 
(Group ITa) ................................................................. . 

IQs of children with ALL (Group ITc) as compared to 
control group (group I) .............................................. .. 

IQs of children with ALL (Group ITc) as compared to 
(group ITa) .................................................................. . 

IQs of children with ALL (Group lib) as compared to 
(group ITc ) .................................................................. . 

IQs of children with ALL (Group Ilb+Group ITc) as 
comapred to (Group ITa) ............................................. . 

IQs of children with ALL (Group ITa+IIb+ITc) as 
compared to IQs of children with ANLL (Group ill) ... 

IQs of children with ALL (IIb+ITc) as compared to 
IQs of children with ANLL (Group III) ....................... . 

The sex distribution and IQs in control group (group 

!) ................. ································································ 

The sex distribution and IQs in children with ALL 
(Group ITa) ................................................................. . 

The sex distribution and IQs in children with ALL 
(Group lib) ................................................................. . 

The sex distribution and IQs in children with ALL 
(Group ITc ) ................................................................. . 

IQs and the age of children with ALL [Group 
(lib+ITc)] at the start of radiotherapy ........................... . 

Correlation of IQs with irradiation-examination 
interval (Group IIb+Ilc) .............................................. . 

145 

146 

147 

148 

149 

150 

152 

154 

155 

156 

157 

158 

159 

160 

162 



............................................................................................ List of Tables ....................... . 

Table (33) 

Table (34) 

Table (35) 

Table (36) 

Table (37) 

Table (38) 

Table (39) 

Table (40) 

Table (41) 

Table (42) 

Table (43) 

Table (44) 

The prevalence of anxiety symptoms among children 
with ALL (Group Ila+b+c) as compared to control 
group (Group!) ......................................................... .. 

The prevalence of depression symptoms among 
children with ALL (Group Ila+b+c) as compared to 
control group (Group!) .............................................. . 

The prevalence of anxiety symptoms among children 
with ANLL (Group Ill) as comapred to control group 
(Group!) .................................................................... . 

The prevalence of depression symptoms among 
children with ANLL (Group Ill) as comapred to 
control group (Group!) .............................................. . 

The prevalence of anxiety symptoms among children 
with ALL (Group Ila+b+c) as compared to children 
with ANLL (Group III) ............................................... . 

The prevalence of depression symptoms among 
children with ALL (Group Ila+b+c) as compared to 
children with ANLL (Group III) ................................. . 

The prevalence of anxiety symptoms among the three 
groups of children with ALL.. ................................... .. 

The prevalence of depression symptoms among the 
three groups of children with ALL.. ............................ . 

Anxiety symptoms among children with ALL treated 
with cranial irradiation (Groupllb+c) as compared to 
children with ALL treated with chemotherapy alone 
(Group Ila) ................................................................. . 

Depression symptoms among children with ALL 
treated with cranial irradiation (Groupllb+c) as 
compared to children with ALL treated with 
chemotherapy alone (Group Ila) ................................. . 

Anxiety symptoms in children with ALL (Group Ilb) 
as compared to (Group Ila) ........................................ . 

Anxiety symptoms in children with ALL (Group Ilc) 
as compared to (Group Ila) ........................................ .. 

163 

163 

165 

165 

166 

166 

167 

177 

168 

168 

169 

169 



............................................................................................ List of Tables ....................... . 

Table (45) The dose of irradiation and anxiety symptoms ............ . 170 

Table (46) Depression symptoms in children with ALL (Group 
Ilb) as cornapred to (Group Ila) .................................. . 170 

Table (47) Depression symptoms in children with ALL (Group 
lie) as compared to (Group lla) ................................... . 171 

Table (48) The dose of irradiation and depression symptoms ....... . 171 

Table (49) The sex distribution and anxiety symptoms in children 
with ALL. ................................................................... . 172 

Table (50) The sex distribution and depression symptoms in 
children with ALL. ..................................................... . 172 

Table (51) School failure in children with ALL (Group lla+b+c) 
as compared to control group (Group!) ...................... . 173 

Table (52) School failure in children with ALL.. ......................... . 173 

Table (53) School failure in children with ALL (Group lla+b+c) 
as compared to children with ANLL (Group III) ......... . 176 

Table (54) The sex distribution and school failure in children 
with leukemia ............................................................. . 176 

Table (55) School failure and IQs of children with leukemia ....... . 177 

Table (56) Relation of anxiety symptoms and school failure in 
children with leukemia ............................................... . 179 

Table (57) Relation of depression symptoms and school failure in 
children with leukemia ............................................... . 179 


