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Objective. To study the cognitive and non cognitive functioning in acute lym- 

phoblpstrc leukemia (ALL) in different stages in relation to therapy and possible 
effects of cranial irradiation 

Metbod: The sample was comprised of 52 with ALL who were divided into 
three groups, the flrst one ( 25 children ) received (intravenous) IV , (intrathecal) 
IT chemotherapy (standard risk ), the second group comprised of ( 26 children ) 
received IVY IT, prophylactic cranial irradiation 24 GY , the third group consists 
of 11 ALL children with CNS relapse received IV , IT, curative craniospinal ir- 
radiation and a control group comparable with the samlpe group in age, sex, soci- 
oeconomic standard (30 children ). Information on neuropsychological perfor- 
mance was obtained in a standardized manner using WISC-R for IQ, (Children 
Anxiety scale) CAS for anxiety, (Children Depression inventory) CDI for de pres- 
sion , and semistructured clinical interview based on CD-10 (1992). 

Results: Children with ALL who were treated with chemotherapy alone were 
significantly more impaired on estimated IQ than comparison group in vocabu- 
lary subtest of VIQs but there was a significant decrease in FSIQ , PI@, its sub- 
tests , VIQs in children treated with prophylactic cranial irradiation relative to 
comparison group, also there was a significant decrease in FSIQ, PIQ its subtests, 
VIQ its subtests in children with CNS relapse as compared to control group. As 
regard non cognitive functioning, children with CNS relapse were found to have a 
significant increase in depression as compared to those without CNS relapse. 

Conclusion :Cognitive sequelae in children with leukemia has its impact by 
disease itself, by chemotherapeutic agents , and to higher extent by cranial irra- 
ldiation partlculary with high dose when it is given at young age. 
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INTRODUCTION 

Acute leukemias account for approx- 
imately 30 percent of malignancies ocur- 
ring itn childhood (Duffy and Civin, 
1993). It constitutes 58.5% of all malig- 
nancies attending the Haematology- On- 
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cology Unit, Children’s Hospital, Ain 
Shams University. It forms 31.12 per 
1OO.OOO outpatient clientelles in the 
same hospital (Khalifa et al., 1988). 

Mental status examination can 
most conveniently be divided into two 
components, the cognitive and the non 
cognitive (Silberfarb, 1983). 

One of the most significant late ef- 
fects of therapy appears to be the neuro- 
psychological (NP) problems (Ches- 
sells, 1983) & (Garcia et a1.1993) . The 
long term consequences associated with 
cancer treatment of central nervous sys- 
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tem were recognized first in the 1970s. 
Since then, there have been many re- 
ports of the neuropsychological late ef- 
fects asociated with CNS prophylaxis 
used in the treatment of childhood ALL 
(Eiser and Lansdown, 1977). (Eiser 
1978), (Goff et al. 1980), (Meadows et 
al. 1981), Moss et al. (1981), Copeland 
et al. (1985), Girlt et al. (1992). These 
late effects include global deficits, such 
as declines in intelligence quotient 
(IQ). (Moore et al. 1991) stated that 
children who receive CNS treatment 
before the age of 5 years appear to be 
the most profoundly affected. Of poten- 
tially greater significance, female sex 
was the pre-eminant risk factor for cen- 
tral nervous system toxicity resulting 
from treatment . 

In order to outline the NP chang- 
es responsible for delayed neurotoxicity 
following cranial irradiation , several 
studies have identified white matter ab- 
normalties on histological examination. 
Phillips et al. (1991)found that cerebral 
white matter glucose metabolism was 
reduced in long term survivors of ALL 
, also auditory evoked responses have 
found an abnormal latency of P3 wave 
which related to cognitive processing 
time correlates with NP sequelae 
(Heukrodt et al. , 1988), damage to the 
basic material of cerebrovascular endo- 
thelial cells (Rottenberg et a1.,1977), 
glial cells probably more vulnerable in 
young age (Cavenus, 1980), and ana- 
tomical changes (Johnson et al., 1990) 

Only about 25 percent of all can- 
cer patients irrespective of their status 
and diagnosis , experience significant 
emotional distress that is often depres- 
sive in content (Lesko and Hol- 
land, 1990a) 

The aim of the present work is to 
study the cognitive and non cognitive 
functioning in acute leukemia in differ- 
ent stages in relation to therapy and 
possible effects of cranial irradiation 
298 

SUBJECTS AND METHODS 

A cross-sectional study was done 
on fifty two children attending the He- 
matologicall Oncology Clinic, Chil- 
dren's Hospital, Ain Shams University, 
within the ten- months period (from 
March 1 st to december 30 1994). 

Thirty normal children compara- 
ble for age, sex, and socioeconomic stat- 
us were included as control (group I ) 

Group I1 included 52 children with 
ALL, 32 were males and 20 were fe- 
males, they were further subdivided into 
three groups according to risk factors 
and mode of therapy, Group IIa , Group 
IIb , Group IIc . 

Full medical and psychiatic history , 
thorough clinical examination, plain 
chest X -ray , Hb leva1 estimation , 
RBCs count , total leukocytic and plate- 
let counts, bone marrow aspiration and 
biopsy , lumbar puncture, liver function 
tests , included serum glutamic pyruvic 
transaminase (SGF'T) and serum gluta- 
my1 oxalacetic transferase (SGOT), kid- 
ney function tests included, serum urea 
,creatinine and uric acid 

All patients as well as controls 
were subjected to semi-structural clini- 
cal interview based on the ICD-I0 diag- 
nostic criteria (1992) blocks F80-F89 
(Behavior1 and emotional disorders)with 
onset usually occuring in childhood and 
adolescence and Blocks F30-45 (Mood, 
affective disorders). Also the children 
and their parents were interviewed to ob- 
tain a longitudinal view of the child's 
learning history. Wechsler Intelligence 
Scale for Children- Revised (WISC-R). 
Children Anxiety scale ( CAS). this 
scale was designed by Abdel-Hamied 
and El Nail (1991), it is an arabic ver- 
sion derived from Children's Manifest 
Anxiety Scale (CMAS) by Candless, 
Castaneda and Palermo. Children de- 
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pression inventory, this scale was de- 
signed by Abdel el- Fattah (1988). it is 
an arabic version derived from Cildren’s 
Manifest Depression Scale by Kovacs. 

Student “t” test, chi- square and cor- 
relation coefficient ... ”r” test, were used 
for statistical analysis. 

RESULTS 

The control group consisted of 30 
normal children, their ages ranged be- 
tween (6-16) years with mean value 
(lO.l+ 2.54), 14 were males while 16 
were females, their weight ranged be- 
tween (21-52) Kg with mean value 
(33.9k9.6) while their height ranged be- 
lween (1 11-156) cm with mean value 
( 1 32.611 2.19). 

Group IIa consisted of IS children 
with ALL ( standard risk) received intra- 
venous and intrathecal chemotherapy. 
Their ages ranged between (5 4/12-16 61 
12) years with mean value (8.2k2.69). 8 
were males while 7 were females, their 
weight ranged between (1 8-50) kg with 
mean value (26.33k8.39) while their 
height ranged between (106-158) cm 
with mean value (122.4k14.5). 

Group IIb consisted of 26 chil- 
dren with ALL (high risk) received intra- 
venlms, intrathecal chemotherapy and 
prophylactic cranial irradiation (24 GY ), 
their ages ranged between (5 7/12-16) 
years with mean value (10.06+3.59), 18 
were males while 8 were females. Irra- 
diation - examination interval ranged be- 
tween one month to 14 10/12 years , 6 
children treated with cranial irradiation 
below or at the age of 5years and 20 
children after the age of S years, their 
weight ranged between (18-61) Kg with 
mean value (32.15+12.25), while their 
height ranged between (1 33.26+17.38). 

Group TIC consists of 11 children 
with ALL with CNS relapse received in- 
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travenous, intrathecal chemotherapy and 
curative craniospinal irradiation (30 GY 
to the cranium and 24 GY to the spinal 
cord ). Their ages ranged between (6 7/ 
12-16) years with mean value 
(1 1.12k3.13), 6 were males while 5 
were females , irradiation-examination 
interval ranged between 5 months to 9 71 
12 years, 2 children treated with cranial 
irradiation below the age of 5 years and 
9 children after the age of Syears, their 
weight ranged between (18-61) kg with 
mean vaIue(32.1 Sk12.25) while their 
height ranged between (108- 169) cm 
with mean value (133.26217.38). 

There was no significant decrease 
in IQs of children with ALL who have 
been treated with chemotherapy alone 
including IT triple therapy (group IIa) as 
copmpared to control group except i n  
vocabulary subtest of VIQs, p < 0.05, 
but there was a significant decrease in  
FSIQs (p < 0.01), PIQs (p < 0.05) and 
its subtests picture completion, block de- 
sign, and digit symbol (p < 0.01) and 
VIQs (p < 0.05) particularly in arithrnat- 
ic p < 0.05 and digit span (p < 0.01) sub- 
tests in children treated with prophylac- 
tic cranial irradiation (24 GY) as 
compared to control group. Also there 
was a significant decrease in FSIQs (p < 
O.Ol), PIQs (p < O.Ol), and its subtests, 
picture completion (p < 0.05) , block de- 
sign (p< 0.05) and digit symbol (p < 
0.05) and arithmatic (p< 0.05) and digit 
span p (0.01) subtests of VIQs in chil- 
dren with CNS relapse who have been 
treated with therapeutic craniospinal ir- 
radiation (group IIc) as compared to 
control group. 

The children with CNS relapse 
(group IIc) had significant decrease (p < 
0.01) specifically on block design (p < 
0.05) and digit symbol subtests (p < 
0.01) and only in digit span subtests (p 
<0.05) belonging to VIQ compared to 
non irradiated children who have been 
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treated with chemotherapy alone ( group 
IIa) . 

As regard irradiation dose there 
was a significant decrease in digit sym- 
bol subtests of PIQs (p c 0.05) in pa- 
tients with CNS relapse treated with 
high dose of radiotherapy (group IIc) 
than in children treated with prophylac- 
tic radiotherapy 24 GY (group IIb ). 
Also there was a significant decrease in 
PIQs (p < 0.01) particulary in block de- 
sign and digit symbol subtests (p c 0.01) 
and digit span subtests (p c 0.01) be- 
longing to VIQs in children who have 
been treated with cranial irradiation, 
VIQs and its subtests, but this decrease 
was not statistically significant except in 
comprehention subtests (p < 0.05) of 

VIQs in the group with CNS relapse 
treated with high dose of cranial irradia- 
tion (group IIc) . 

The correlation of IQs with time 
strongly suggested that more decline in 
IQs including FSIQs, VIQs specifically 
arithmetic and similarities subtests in 
childern treated with irradiation whether 
prophylactic or therapeutic is larger 
with time since the diagnosis and treated 
by cranial irradiation as follow: FIQs - 
0.32* , VIQs -0.04* , PIQs -0.19, com- 
prehension -0.26, arithmetic- 0.34*, sim- 
ilarities- 0.39* , vocabulary -0.1 1 , digit 
span- 0.06, block design-0.83, digit sym- 
bol -0.17 at. correlation coefficient “r” 
test significant & 0.32. 

Table 1 
IQs of Children with ALL (Groups II  a t Ilb t Ilc ) as Compared to IQ of Control Group 

Group Full Scale Verbal PerfomanceCompreheAn’thmetic Similarities Vocabulary Digit Picture Block Digit 
IQ IQ IQ nsion span completion design symbol 

ALL x 104.5* 109.15 99.07* 11.96 10.21* 12.46 11.23 8.21** 10.11** 9.35’ 8.25* 
I I  a+btc 
No=52 14.9 15.2 14.48 2.47 3.22 3.42 3.69 2.54 2.64 2.19 3.6 

Control x 111.66 114.7 106.1 12.46 11.8 13.03 12.2 9.6 11.9 10.2 9.8 
No = 30 

&s.D) 12.7 15.07 10.44 2.5 3.62 3.07 3.6 2.2 3.17 2.17 2.4 

*= P <0.05 ; ** = <0.01 

Table 2 
IQs of Children with ALL (Groups II ) as Compared lo IQ of Control (Group I ) 

Full SealeVerbalPerlonnaneeComprebeArithmeticSi~arities Vocabulary Digit Picture Block Digit 
span completion design symbol 

All( Ila) X 109.4 111.6 14.55 11.33 11.067 13.53 10.33* 9.4 10.86 10.53 10.33 

Group 
IQ IQ IQ nsion 

NO‘= 15 &D) 14.62 14.87 97** 2.63 3.08 4.08 3.45 2.61 3.2 1.846 4.27 
ALL=(Ilb) X 102.6** 107.4* 93.5** 12.07 10.07* 11.92 11.19 7.76** 10.07** 8.88** 8.23** 

N0=26 @.D) 15.9 17.2 14.3 2.63 3.22 3.22 3.97 2.7 2.82 2.13 3.31 
ALL( llcl X 102.l** 110 93.5 11.3 9.3* 13.2 12.7 7.6 9.9* 8.8: 6.6” 

, I  

N o =  I0 @.D) 11.05 10.53 10.8 1.9 3.28 2.56 2.93 1.2 2.94 2.27 1.8 
(I)No=30 X 111.66 114.7 I06 12.46 11.8 13.03 12.2 9.6 11.9 10.2 9.8 

Control @.D) 12.7 15.07 10.44 2.5 3.62 3.07 3.6 2.2 3.17 2.17 2.4 

Note:= pc 0.05; ** = pc 0.01. The significance here inside table between each group and the conwol group 
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Table 3 
1Qs and the Age of the Children wilh ALL (Group I lb t  Group Ilc ) at the Stari of Radioth erapy 

Group Full Sale Verbal Performance Comprehe Arithmetic Similarities Vocabulary Digit Pichue Block Digit 
I l b t k  IQ 1Q IQ mion span completion design symbol 
<5l \ 'o=8 X 89** 92.5** R7.12** lo* 8" 9.37*' 8.37** 6.75 8.12" 7.62' 6.87 

kS.D) 6.16 8.12 8.7 2.1 2.26 2.13 2.19 1.48 1.45 2.32 2.41 
Range (80-97) (80-101) (77-101) (5- 13) (5-12) (6-12) (6-12) (S-8) (6-10) (5-12) (5-12) 

X 106.32 112.2 98.57 12.39 10.39 13.1 12.53 8 10.57 9.12 8.03 
> S N o = 2 8 ( t S . D )  14.18 14.8 13.65 2.14 3.33 2.84 3.62 2.53 2.94 2.01 3.19 

RanFe (80-131) (80-142) (77-119) (7-16) (5-17) (5-19) (7.17) (4-141 (5-16) (4-13) (5-13) 
P **<O.OI **<0.01 **d.01 *<O.OS '*<0.01 "<0.01 *'<0.01 **4.01 *<0.05 

- 

llhildren who received CNS treatment ( IT chemotherapy 6r cranial irradiation j before the age of 5 years had a 
sipnihcant decrease in FSIQs, VlQ s (p < 0.01 j and the wa a significani decrease in al l  subrests except digit span 8: 
dipl symbol subtests as compared to children who received th: same treatment afier the ape of 5 years, hot these two 
subtests were significantly decreased in children treated w t h  chemotherapy & radiotherapy as compared to children 
with chemotherapy alone regardless to age a t  bepaining of cranial irradiaiion . 

Table 4 
School Failure in  Children with ALL (Group IIa , Ilc) and Control Group 

The variable + ve School Failure Normal Educational Total p 
Skills 

No 7; NO 95 
Group Ha 1 6.67 14 93.33 15 
Group IIb 8 30.77 18 69.23 26 
Group Ilc 4 36.36 7 63.64 I 1  

Total 13 25 39 75 52 P.c:O.O5 
Group I 2 6.7 25 93.3 30 P <  0.05 

There was a significant increase in  school failure in children with 
ALL as compared to a control group , and a significant difference 
among the there group of ALL , but the school failure is more in  
group Ilc &z to a lesser extent in group Ilb as compared to group Ha, 

Table 5 
School Failure IQs of Children with Leukemia 

The variable Full scale Verbal 
10 10 nee10 

Positive X 93.2** 100.21** 87** 
School 
failure 
NO= 13 - > 9.08 8 75 10 39 
Normal X 108.67 112.33 103.64 

education 
a1 skills 
No= 39 

SD 13.95 15.35 12.95 
P **<0.01 **<0.01 **<0.01 - 

Children with i ve school failure as compared to leukemia children 
with normal educational - skills there was a significant decrease in 
FSIQs, PIQs, VIQs in leukemia children. 
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Table 6 
The Prevalence of Anxiety and Depression Symptoms Among 

Children with ALL as ComDared to Control Grow 

The variable Anxiety Positive DeDression Dositive Total 
No % No % 

groupIIa 3 20 3 20 15 
group IIb 5 19.2 5 19.2 26 

Toatal 13 25 13 25 52 
group IIc 5 45.5 5 45.5 11 

There was no significant difference in anxiety symptoms among the 
three groups of children with ALL (group Ila, goup IIb, group IIc), 
but there was a significant difference in depression symptoms among 
the three groups, these symptoms in more in  group IIc with CNS re- 
lapse and to a lesser extent in  group Ilb, also there was a significant 
increase in  depression symptoms in children with ALL group IIc vc 
group IIa, also between group Ilc vs group 1Ib. 

DISCUSSION 

The main goal of this investigation 
was to examine, at various points during 
the treatment of children with ALL , the 
effects of iritrathecal chemotherapy , cra- 
nia! irradiation whether propylaxis or 
theraputic on cognitive and non cogni- 
tive functioning. 

Cognitive functioning 
In our study , the cognitive function- 

ing in children who were treated with 
chemotherapy alone fell within the aver- 
age range in all aspect except vocabu- 
lary, these results agree with the results 
of Moore et al. (1992) who found that 
the NP perfomance in AWd treated with- 
out cranial radiotherapy w;?s normal , 
but many studies have shown that chem- 
otherapy alone even moderate dose of IT 
administered methotrexate does not ap- 
pear to have long term effects on higher 
cognitive functions in children with tu- 
mors outside the CNS, (Tramaroff et al. 
1982), (Copeland et a]. 1985), (Fletche 
and Copeland, I%%), (Dowell et al. 
1989) and (Copeland et al. 1990 ), but 
(Roland et al. 1992), as he examined the 
off therapy patients who had completed 
a 3 years course of chemotherapy were 
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more impaired in tasks of higher order 
cognitive functioning than were those 
children whose leukemia diagnoses had 
been 1 year earlier. 

The dose of radiotherapy 
However, intelligence scores of chil- 

dren treated with prophylactic oi thera- 
putic cranial irradiation were lower than 
those treated with chemotherapy alone , 
the difference was greatest on tests of 
PIQs , were minimal on VIQs , retro- 
spective studies demonstrated sipnifi- 
cantly lower mean FSIQs in irradiated 
patients (Moss et al. 1?81), (Roland et 
a]. 1984), (Schliper et al. 1989), (where- 
as Ivnik et al. 1981) and Whitt et al. 
(1984) failed to confimi this finding 
.Among prospective studies Meadow et 
a1 (1981), Mulhuren et al. (1991) 
showed a significant advantage in  the 
non irradiated groups as regard NP func- 
tion 

Our results support a pattern of intel- 
lectual and visualmotor integration defi- 
cits and a short term memory impair- 
ment ,this has been reported by Whitt et 
al. (1984), Kaufman (1975) who found 
that three subtests, arithematic (concen- 
tration) ,digit span (short term memory), 
digit symbol or coding (visual motor) 
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functioning were the most frequently re- 
ported deficit in childhood survivors of 
ALL. Cartier et al. (1992) found that the 
most impaired items were digit span & 
digit symbol, Garcia et al. (1993) found 
that children irradiated for intracranial 
tumors experinced deterioration in visual 
attention and memory , the results of 
Cousens et al. (1991) indicated that the 
cognitive processes were affected by 
CNS prophylaxis for ALL like short 
term memory, speed of processing, visu- 
omotor coordination & squencing abili- 
ty. Berta et al. (1994) suggested that the 
primary intellectual capacity in those 
children was not fully utilized , the PIQs 
on the average higher than the VIQs. 

Appleton et al. (1990) found that 
those children with ALL treated with 
combined cranial irradition -24GY or 30 
GY, IT Methotrexate and systemic 
chemotherapy, their performance was 
significantly impaired in NP tests de- 
signed to assess concentration & short 
term memory . It is now well document- 
ed that certain group of children with 
ALL are more liable to develop NP diffi- 
culties when was given higher doses of 
irradiation this was observed in a study 
by Mulhern et al. (1987) who examined 
the toxicity of CNS irradiation adminis- 
tered in excess of 24 GY due to CNS re- 
lapse , they found severe NP deficits 
among a majority of these children . Re- 
itan (1974) reported that the perfor- 
mance scale items especially digit sym- 
bol, coding are specifically among 
relapsed children who have been ex- 
posed to the damaging effects of cranial 
radiotherapy. Christie et al. (1994) con- 
cluded that the neurological and NP mor- 
bidity is significantlly increased by the 
cranial irradiation after the relapse of 
leukemia. 

The gender 
On studing the sex difference, there 

was no gender discrimination as regards 

IQs except in comprehention subtests of 
VIQs in group with CNS relapse treated 
with high dose of cranial irradiation, 
Schliper et a]. (1989) found that irradiat- 
ed girls scored lower than boys in most 
measures including Wechsler FSIQs, 
PIQs. (Waber et al. 1990) believed that 
sex differences were indicative of a fun- 
damental interaction between postnatal 
neural development and other biological 
processes. Several hypotheses may ac- 
count for the sex difference, first: fe- 
males may be more senstive or respon- 
sive to one or more of the treatment 
agents (Niemeyer et al., 1985), second: 
the apperant link between physical 
growth & behavioural functions, both of 
which are most dramicably affected fe- 
males treatment at young ages, impli- 
cates an endocrine-related mechanism. 
interference with the development of hy- 
pothalamic control mechanism may af- 
fect subsequent brain development 
(Gechwind and Gulaburda, 1983, third: 
the observed differences may be a func- 
tion of sex - related differences in  matu- 
ration (Hicks and D'Amoto 1978), since 
females generally mature more rapidly 
than males , a hypotheses based on gen- 
eralized rate of maturation would predict 
that young females would be most vul- 
nerable to treatment toxicity (Taylor and 
Ousted, 1972). 

Age at diagnosis and irradiation 
Nearly always there have been found 

to be primary risk factors for NP seque- 
lae in ALL patients (Eiser and Lands- 
down, 1977) among their childhood ALL 
survivors found NP sequelae only within 
those children diagnosed prior to the age 
of 5 , this finding has been replicated 
many times (Kato et a1 .1993) , Kingma 
et al. 1993), the reason for this age spec- 
ificity may be the extent of myeliniza- 
tion occumng in the younger child , this 
determines subsequently the degree to 
which this process is disrupted by the 
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CNS therapy , older children who have 
a significant degree of myelination al- 
ready completed have few if any neuro- 
logic or Np sequelae (Gamis and Nes- 
bit,1991) ,this effects was reported by 
Jannoun (1983) who found that with in- 
creasing age ( 0-3, 3-6 , and greater than 
the age of 6 )  the risk of intellectual dys- 
function diminished, . This has been ob- 
served in CT scan abnormalities of the 
CNS in patients previously treated with 
cranial irradiation (Carli et al.., 1985), 
but (Goldwein et al., 1993) found the 
risk age was younger than 7 years of age 
at diagnosis, (Said et al. 1989) stated 
that the severity of after effects was re- 
lated to younger age at the time of CNS 
prophylaxis and to a higher dose of cra- 
nial irradiation,but not to the time since 
CNS prophylaxis. 

Irradiation-examination interval 
It can be suggested that the earliest 

changes in IQ secondary to irradiation 
occur in the performance tests while the 
longer the duration afer irradiation has 
been given the more marked the changes 
in VIQs are detected , this agree with 
(Gamis and Nesbit,l991) who found that 
the cognitive deficits in the long term 
survivors (>3 years ) of childhood ALL 
as compared to their classmates and sib- 
lings but ( Moore et al., 1991) stated that 
the interval between treatment and the 
emergence of cognitive impairments 
may be longer after lower CRTX dose 
and deficits in non verbal areas such as 
visual- motor integration may appear 
first before the deficit in verbal areas. 

Academic achievement 
when assessing for long term neuro- 

toxicity associated with CNS treatment 
involving CRTX and IT chemotherapy , 
it is important to ask about specific areas 
of child’s performance in school and to 
consider the time interval between treat- 
ment & follow- up . Cognitive deficits 

after ALL therapy has been completed, 
therefore it is critical that parents under- 
stand the importance of long - term fol- 
low -up evaluation and of ongoing com- 
munication with the child’s teachers, 
the later may be unawar of the child’s 
previous cancer or of the potential for 
learning deficits to develop over time as 
a result of treatment. 

Academic achievement and NP func- 
tion of childhood cancer survivors has 
been assessed in previous studies 
(Deasy- Spinetta and Spinetta, 1978), 
(Lansky et al., 1984), (Moehle and Berg 
1985), and (Peckhan et al., 1988) who 
found that most children with leukemia 
treated with chemotherapy ,radiotherapy 
demonstrated a pattern of learning 
stengths and weakness characteristics of 
the learning disabled. 

Tasks requiring freedom from dis- 
tractability have been found to be partic- 
ularly difficult for the child surviving 
ALL therapy (Goff et al., 1980), ( Saw- 
yer et al., 1989) stated that children 
treated for leukemia are still performing 
significantly worse at school than 
matched control group , but (Gregory et 
al., 1994) showed no differences be- 
tween cases, siblings or control children 
in term of learning disabilities. as a re- 
sult of this current investigation, it was 
concluded that there are late effects of 
CNS radiation that have an impact on 
academic achievement throughout time . 
Some children in our study exhibit sig- 
nificant learning deficits requiring spe- 
cial education placements , other chil- 
dren exhibit only minimal learning 
difficulties . Also (Jain et al., 1993) sup- 
ported our recommendation that those 
children need for modification of the 
schedule of CNS prophylaxis and a com- 
prehensive psychometric evaluation at 
regular intervals is essential for long 
term rehabilitation. 

typically do not become apparent until 
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Non cognitive function 
Changes here can be quite subtle and 

can be a reflection of cognitive deficits 
as the patient realizes at same level that 
they are impaired (secondary to cogni- 
tive effects >, or may be present without 
any defect in cognition (primary non 
cognitive effect ) . The oncology litera- 
ture , psychiatric side - effects are often 
submerged into two category of CNS 
side effects or combined with behavioral 
disorders Peterson and (Popkin 1980), 
Silbarfarb et al., (1980) . Emotional as- 
pects of the ALL patients such as anxie- 
ty , depression , fear , anger , other ob- 
servable behaviours can be assessed 
Silberfrab and Grear (1 982). 

Bishery et al. (1977) found that ALL 
cases were commonly associated with 
psychiatric manifestations in  77% of cas- 
es in  contradistinction to hodgkin or con- 
trols . Fergusson (1981) found that ap- 
proximately third of cancer cases were 
significantly depressed, but Wrona Po- 
lanska (1989) had shown that the highest 
level of anxiety leads to disintegrated 
self - concept ,while repression tech- 
nique of anxiety reduction lead to com- 
pensation self- concept ,both play a role 
in adaptive process. Sheryl (1992) sug- 
gested that self reported of a health stat- 
us of the survivors more passive than 
their peers and they reported more wor- 
ries surrounding cancer related illnesses. 
Lesko and Holland (1990b) showed anx- 
iety in cancer setting can be acute (relat- 
ed to disease itself or treatments), chron- 
ic or consequences of disorders that 
antedate and are exacerbated by patient’s 
leukemia . In current study children 
with ALL with CNS relapse were found 
to have a significant increase in depres- 
sion as compared to those without CNS 
relapse. In our opinion regarding this is- 
sues that in any child , psychological de- 
velopment is influenced both by the 
child’s own temperamental and physical 

characteristics , and by environmental 
circumstances he encounters .Children 
were suffering from long - standing ill- 
ness face difficulties in their lives , at 
home and at school , which healthy 
adaptive patterns may respond with be- 
haviour leading to a new and different 
family adaptive equilibrium which has 
its repercussion on the child. 

Conclusion 
Cognitive and non cognitive sequels 

in children with leukemia has its impact 
by disease itself , by chemotherapeutic 
agents and to higher extent by cranial ir- 
radiation particularly with high dose 
when it is given at a young age. 

Recommendation 
The goal is to provide a complete 

therapeutic program that include both 
cure of the child’s cancer & reattainment 
of their original quality of life . It is 
hoped that by reducing the dose of crani- 
al irradiation in CNS preventive therapy 
or avoiding it Jess intellectual impair- 
ment will be seen in the future. 

Emotional changes of the patients 
need to be assessed regularly for further 
supportive psychotherapeutic or psycho- 
pharmacological treatment , because of 
high incidence of depression symptoms 
in leukemia children with CNS relapse, 
cases of depression must be investigated 
carefully and regularly for possibility of 
CNS involvement . 

IQ tests 
must be done before the starting of treat- 
ment and regularly every year - after fin- 
ishing the treatment. 

The ideal educational setting would 
provide learning aids to overcome the 
areas of deficit specific to each child. 

To detect NP disorders, 
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Le fonctionement cognitif et Non cognitif chez 
les enfants souffrant de leucaemie et treat6 avec 

de l’irradiation 
Cette Ctude a comme bute d’examiner le fonctionement cognitif et 

non-Cognitif h difTerent stages du leucaemie et les effets possibles du 
traitmentet. 

L’Cchantillon est pris sur 52 enfants, divisks en 3 groupes: 
groupe (1): les enfants reps chemotherapic 
group (2): les enfants r e p s  chemotherapic + prophylactique irradi- 

ation craniale 24 Gy. 
groupe (3): les enfants r e p s  craniospinal irradiation curative (les 

enfants avec relapse au systeme Nervaux - cranial) 
Ses trois groupes sont compares avec des groupes des enfants con- 

trollC, ayant mCme age, sexe, (Niveau economiques social) et 16s 
echelles utilisCs sont WISC-R pour examiner QI, CAS pour examiner I’ 
anxiCtC, CDI pour examiner la depression et un entretien clinique 
semi-structurC bad-qelon ICD-10 les resultats de cette Ctude confirme 
qu’il ya une relation entre les changement au fonction cognitive Non 
cognitive avec la maladie elle m6me, les agents chemotherpautiqub et 
specialement I’irradiation craniale 9au grande proportion). 
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