Post Graduate Institute
of Children Studies
Medical Department
Ain Shams University

COGNITIVE EFFECTS OF CRANIAL IRRADIATION
IN ACUTE CHILDHOOD LEUKEMIA

e . b %

Thesis
Submitted for Fulfilment of Ph.D. Dderes”
* Childhood Medical Department.”}. ' ';'
By | }4 [
MAHA MOHAMED SABER ABD EL-LATIF . e

M.B.B. Ch. (1985)

Master Degree in Paediatrics. Ain Shams University (1990)

£r€ A4 ) Supervised by /7 /1
A /T e
Prof. Da. Prof. Do
Afaf Hamed Khalil / Galila Mohamed Mokhtar
Professor of Psychiatry ' Professor of Paediatrics X ‘J\L'H,\
Ain Shams University Ain Shams University (Lo

Prof Da.
Abdel-Baset Mohamed Sayed
Professor Of Medical Biophysics

National Research Center

pram—

1995

Prof. Da.

Olweya Mohamed Abdel-Baqui
Assistant Professor of Medical
Childhood Studies

Post Graduate Institut

Childhood Studies s
Ain Shams Univer:

Central Library - Ain Shams University



NN Jj?

T

é%‘

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. Degree
* Childhood Medical Department.”

By

MAHA MOHAMED SABER ABD EL-LATIF
M.B.B. Ch. (1985)
Master Degree in Paediatrics. Ain Shams University (1990)

Supervised by
Prof. Prof.
Afaf Hamed Khalil Galila Mohamed Mokhtar
Professor of Psychiatry Professor of Paediatrics

Ain Shams Unrversity

Prog

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

Ain Shams Umiversity

Assist. @rof.

Olweya Mohamed Abdel-Baqui
Assistant Professor of Medical
Childhood Studies

Post Graduate Institute of
Childhood Studies

Ain Shams Umversity

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Post Graduate Institute
of Children Studies
Medical Department
Am Shams University

COGNITIVE EFFECTS OF CRANIAL IRRADIATION
IN ACUTE CHILDHOOD LEUKEMIA

Thesis

Submitted for Fulfilment of Ph.D. Degree
“ Childhood Medical Department.”

By
MAHA MOHAMED SABER ABD EL-LATIF
M.B.B. Ch. (1985)
Master Degree in Paediatrics. Ain Shams University (1990)

Supervised by

Praf. Prof.
Afaf Hamed Khalil Galila Mohamed Mokhtar
Professor of Psychiatry Professor of Paediatrics
Ain Shams University Ain Shams University
Prayf Assist. @rof.
Abdel-Baset Mohamed Sayed Olweya Mohamed Abdel-Baqui
Professor Of Medical Biophysics Assistant Professor of Medical
National Research Center Childhood Studies

Post Graduate Institute of

Childhood Studies

Ain Shams University

1995

Central Library - Ain Shams University



AN

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

S .q"C%af."ﬁfé{ﬁ’amﬁglmﬂ.Q_ﬁﬁy.-,@_[@#&ﬂéﬂfé.ﬁ%A;a{ffj

/qm S}lamf (/(n?marj_//,%’ chairman

7
» Pfcgfﬂ/nmﬁdsany/{ Aol ,pmgeﬁwcra{pm&a]?m,
in Shamd Liniersilp . Aresd Seoy £lngln,

3 M.Qca.’gmim._.m_M 7 [V > /an!‘/bﬁof gf
pschLJFJu , O@u?o Uavers: 54 _ Member . L s

4

Member

Central Library - Ain Shams University



»

i) (B3 shs Ly F( (3 ple, f eliflasny 115"
"esSaf pallaf 2

piaad| ol qae

Central Library - Ain Shams University



To.

My dear parents and my ohnor father
Professor Ahmed Samy Khalifa

Central Library - Ain Shams University



ACKNOWLEDGEMENT

o would fike to express my deep gratitude to Prof. Afaf
FHamed Khalil, Professor of Psychiatry, Faculty of Medicine,
Ain Shams University, for granting me the privilage of working

under her supervision.

of wish to express my deep thanks and sincere gratitude to
@rqf g‘aﬁﬁl Mohamed Mokhtar, Professor of Paediatrics,
Faculty of Medicine, Ain Shams University, for her valuable

guidance, instructive supervision and continuous encouragement

throughout the whole work,

of am sincerely indebted to Prof. Ahmed Samy
Khalifa, Professor of Pediatrics, Ain Shams University for his
fatherly attitude, encouragement and helpful advice.

¥ am grateful to Prof. Abdel~Baset Mohamed Sayed,

Professor of Medical Biophysics, National Research Center, for
his generous cooperation and support.

of owe special gratitude to Assist. Prof Ohwaya
Mohamed ﬁﬁdk[@aqui, Assistant ®rofessor of Medical
Childhood Studies, ®ost Gradute Institute of Childhood Studies,
Ain  Shams Unvversity for her valuable supervision and
instructive advices.

Central Library - Ain Shams University



of am grateful to ©Or. Lobna Mohamed Saber,
Assistant Lecturer of Biochemistry, Faculty of Medicine, AL
Azhar Unrversity for her help and advices.

Grateful acknowledgement and deep appreciation are
conveyed to Mrs. Ansaf Ismail and Mrs. Amany Hossen
Clinical Psychologists in Neuropsychiatry Institute, Faculty of
Medicine, Ain Shams University and to all the staff in
Hematology / Oncology Clinic, Ain Shams Untversity for the help

I recetved.

My thanks go also to all the staff in Biophysics uni,
Biochemistry Department, National Research Center for their
cooperation and support.

of  wish to express my thanks to all the patients and their

parents, their cooperation was indispensible for the performance
of this work,

Central Library - Ain Shams University



L & CONTENTS }l

Page
Introduction and aim of the work
Review of literature
Childhood acute leukemia...........coovveeveeen... 1
Defiration. ..........oooeeeeeeveiiiiiiiecieee e 1
Classification...............c.ueevveeveciiniciinnsivieciiecscrecenan, 2
Epidemiology and etiology...................cuceeceeenunnncne. 20
Clinical picture of acute lenkemia............................. 27
LHAGROSES oo 30
Differential diagnosis...................ccccooccovevcvicciccin. 32
Prognostic Jactors.................cccoccoumveeevenvecvrenccaenccne. 35
O AN =7 01 7 S 39
Treatment of Ieukemia,  ..........eeuveeeeeeeveesnnens 48
Drugs used in treatment of leukemia and their side
EffECES. .. 56
Irradiation of acute leukemia ....................... 65
Psychosocial complications of leukemia ........ 71
Normal Cognitive Development ................... 82
Intellectuality .............euueueeeeeveeeneneaevaenennvenn 92
Subjects and methods ... ... .. 105
RESUIS e 123
DASCUSSIONL. ... sssrasssaneene 180

Summary and conclusion ... 197
RecommendatioOns ..o eeeensaeeneen 202
REF@T@ICES ..o s eerr e 204

Arabic summary

Central Library - Ain Shams University



< LIST OF TABLES

Page

- TABLES OF THE REVIEW OF THE LITERATURE
Table (1) Summary of the morphological features of ALL of L1,

Ly and Ly subtypes........ccoviiiimieiieeccceereee e, 3
Table (2) FAB and CCGS classification of acute lymphoblastic

TeUKEIA ..o 4
Table (3) The French-American-British (FAB) classification of

acute myeloid leukemia .............c..ocovvvviceeiiineeeeeen, 6-7
Table (4) Cytochemical stains and TdT reaction in relation to

the FAB classification.................ccccoovveeieeciceee 10
Table (5) Cytochemistry and ALL immunophenotypes .............. 10
Table (6) Immunological classification of ALL ............ccceeeeeeea.. 12
Table (7) Chromosome Abnormalities in ALL ..............oocceeeenee. 17
Table (8) Chromosome Abnormalities in ANLL .............ccco...... 19
Table (9) Frequency of clinical and laboratory findings at

diagnosis in 178 children and adults with acute

lymphoblastic leukemia ..............cccoveeeiieeienvinr e 27
Table (10) Distribution of white blood count at diagnosis in

children with acute leukemia ... 30
Table (11) Signs and symptoms of CNS leukemia ...........ccocceueneee 46
Table (12) Cancer chemotherapeutic agents ...........c.cccceccevvniraennes 58-59
Table (13) Digruptions of normal developmental tasks and basic

INEETVEIIONIS. ...t cvieecveeaee e sesresenneecesneamsanrasraessees 72
Table (14) Factors in psychological adjustment to hematologic

MALERANCIES ..eoevieeeeieeciereecenreesrrenresesesmneeesnerisseasaraas 74
Table (15) Classification of the causes of delirium in leukerma

PAUETILS. ....oieieiiiicireeree e creteee e e e e e ier s e mn e s sesns e 80

Central Library - Ain Shams University



............................................. .- cervssessnennense List of Tables ...........onevene...

- TABLES OF THE RESULTS
Table (1) Sex, age, weight and height of control group. 125
Table (2) Sex. age, weight and height of children with ALL

(Group 1Ia).....oooooiie e 126
Table (3) Sex, age, irradiation-examination interval, age at the

start of irradiation, weight and height of children with

ALL (Group Hb).......ooo e 127-128
Table (4) Sex, age, irradiation-examination interval, age at the

start of irradiation, weight and height of children with

ALL (Group IIC)...c.cooiiiii e 129
Table (5) Sex, age, weight and height of children with ANLL

(group I} ...t 130
Table (6) Clinical findings in patients with ALL and ANLL....... 131
Table (7) Hematological findings of patients with ALL and

ANLL oo e 132
Table (8) Liver functions in patients with acute leukemia........... 133
Table (9) Kidney functions in patients with acute

TEUKEIMIA. ...t 133
Table (10) Bone marrow examination in patients with ALL and

ANLL et 134
Table (11) 1Qs of control group (Group I) ..o 135-136
Table (12) 1Qs of children with ALL (Group Ia) ......................... 137
Table (13) IQs of children with ALL (Group IIb)..........ccceoveeee 138-139
Table (14) IQs of children with ALL (Group IIc) .........ccocoevcecenens 140
Table (15) 1Qs of children with ANLL (Group III) .........cccooeeumnieee 141

Table (16) IQs of children with ALL [Group (Ha+IIb+Iic)]as
comapred to IQ of control group (Group I)................. 142

Table (17) 1Qs of children with ANLL (Group III) as compared
to IQ of control group (Group I}............c..coevicivinnenne 143

Central Library - Ain Shams University



.....................

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)

1Qs of children with ALL (Group Ia) as compared to
IQ of control group (Group I).....ccoooooiiiiii

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

1Qs of children with ALL (Group IIb) as compared to

1Qs of children with ALL (Group Ilc) as compared to
control group (roup I)........ccoovevmecie e

1Qs of childrer with ALL (Group Iic) as compared to
(roup I1a)....cceomeieeee e

1Qs of children with ALL (Group IIb) as compared to
IQs of children with ALL (Group [Ib+Group Hc) as
comapred to (Group Ha)............ocooiiiieiiiieas

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

IQs of children with ALL (TIb+Iic) as compared to
1Qs of children with ANLL (Group IT)..........ccoooeeeenn

The sex distribution and IQs in control group (group

IQs and the age of children with ALL [Group
(Ib+IIc)] at the start of radiotherapy..........ccccvecemmnnee

Correlation of IQs with irradiation-examination
mterval (Group ITb+1Ic).......oooiiiiiiiciee

Central Library - Ain Shams University

.................

145

146

147

148

149

150

152

154

155

156

157

158

159

160

162



-----------------------

Table (33)

Table (34)

Table (35)

Table (36)

Table (37)

Table (38)

Table (39)

Table (40)

Table (41)

Table (42)

Table (43)

Table (44)

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

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

The prevalence of depression symptoms among
children with ALL (Group Ilat+b+c)as compared to
control group (Group D)..........cocoovieeiiiee e

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

The prevalence of depression symptoms among
children with ANLL (Group III) as comapred to
control group (Group D).......cccoooomieiiiicr e

The prevalence of anxiety symptoms among children
with ALL (Group Ilatb+c) as compared to children
with ANLL (Group II)........ccooooiiiiiee e

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

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...........cccccoerieenene.

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

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

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

Anxiety symptoms in children with ALL (Group IIc)
as compared to (Group Ia)...........coooviviiiiiiicciiens

Central Library - Ain Shams University

--------

................

163

163

165

166

166

167

177

168

168

169

169



.......................

Table (45)

Tabie (46)

Table (47)

Table (48)

Table (49)

Table (50)

Table (51)

Table (52)

Table (53)

Table (54)

Table (55)

Table (56)

Table (57)

The dose of 1rradiation and anxiety symptoms.............

Depression symptoms in children with ALL (Group
IIb) as comapred to (Group [Ha)...............ocooeienenie.

Depression symptoms in children with ALL (Group
IIc) as compared to (Group IIa).............coccooeivmiincnnnn

The dose of irradiation and depression symptoms........
The sex distribution and anxiety symptoms in children
The sex distnbution and depression symptoms m
children with ALL.........c.o..cooiiiiiciicncines

School failure in children with ALL (Group Iat+b+c)
as compared to control group (Group I)..........cccoceeee.

School failure in children with ATL..............oeoeeiin.

School failure in children with ALL (Group Ha+b+c)
as compared to children with ANLL (Group HT)..........

The sex distribution and school failure in children
WIth 1eUKeMUIA. ...

School failure and IQs of children with leukemia........

Relation of amxiety symptoms and school failure in
children with leukemia...........cocovveeccnrecennreecneee

Relation of depression symptoms and school failure in
children with leukemia. ................cooooiiiiniiiiiiinenns

Central Library - Ain Shams University

................

170

171

171

172

172

173

173

176

176

177

179

179



