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Abstract
Background and Objectives: To determine the most chromosomal abnormalities seen in Childhood
Acute Lymphoblastic Leukemia (CALL) in Mosul, and to evaluate the correlations between clinical
haematological and chromosomal abnormalities in CALL.
Pateints and Methods: Clinical notes, haematological parameters and cytogenetic analysis were studied
for all patients. Cases were collected from oncology unit at Ibn Al-Atheer Teaching Hospital (ATH) in
Mosul.
Results: The frequency of normal karyotype was (42.9%) while the frequency of pseudodiploidy,
hyperdiploidy and hypodiploidy were (8.5%), (28.6%) and (20%), respectively. Cases with
hyperdiploidy had significantly low Total Leukocyte Count (TLC), higher platelet count with (P<0.001),
(P<0.05), respectively. Massive Hepato-Splenomegaly (MHS) was seen mainly in hypodiploidy group
(P<0.01).
Conclusion: Normal karyotype was commonly seen in CALL in Mosul followed by hyperdiploidy.
Good prognostic parameters were mainly seen in cases with hyperdiploidy.
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Introduction
In order to further improve the therapeutic results
in (CALL), we have to distinguish between cases
with a better and worse prognosis. Both
numerical
and
structural
chromosomal
abnormalities were considered to be the most
reliable prognostic parameters. 1
Clinically, age, hepatosplenomegaly, tumor mass
index, the presence of anterior mediastinal mass
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and (TLC) have been variably reported to confer
prognostic significance. 2, 3
In (CALL), chromosomal abnormalities have
independent prognostic value. Hyperdiploid cases
with chromosomal numbers 50 is frequent and
distinct karotype pattern in malignant cells with
good prognosis 4 while pseudodiploidy and
hypodiploidy are associated with generally poor
outcome, 2, 3, 5 translocation defects were found to
be the abnormalities with the most profound
impact on treatment outcome. 6
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The aim of this study is to determine the most
chromosomal abnormalities seen in (CALL) in
Mosul and to evaluate the correlation between
clinical, haematological and chromosomal
abnormalities in CALL.
Patients and Methods
This study was undertaken among children
attending the Oncology Unit at Ibn Al-Atheer
Teaching Hospital who are diagnosed as cases of
acute lymphoblastic leukemia during a period of
one year from March 2009 to March 2010 and
before starting any regim of treatment. 22 males
(62.9%) and 13 females (37.1%) were included
in the study. For all the cases, complete clinical
data, complete blood picture bone marrow
aspirate and chest X-ray were taken.
Cytogenetic analysis of the cultured bone
marrow aspirate or the peripheral blood sample
using conventional methods for cytogenetic
analysis including banding techniques at G
metaphase 7 were undertaken using PRMI media.
Statistical Analysis
Data are presented as the mean and standard
deviation or percentage. Statistical analysis was
performed using SPSS (version 17) (Statistical
Package for Social Science, Chicago, IL, USA).
T test was used to compare continuous variable,
and chi-square test was used where applicable.

of the analysis of the data from thirty five
children with ALL.
Ages of the patients ranged from 1 to 13 years.
Males constitute 22 cases (62.9%) and 13 females
(37.1%). These patients were divided according
to their karyotype into 4 groups: hyperdiploidy,
hypodiploidy,
normal
karyotype
and
pseudodiploidy.
The mean age (TLC), the presence of (MHS) and
mediastinal mass with some haematological
parameters were studied among the 4 groups
Table (1).
The hyperdiploid pattern as figure (1) shows had
significantly low TLC and higher platelet count
compared to others P< 0.001, P< 0.05,
respectively.
Mediastinal mass and MHS were noted mainly in
the hypodiploidy group (P< 0.001) (p0.01).
There was no significant difference in age
and Hb level among the 4 groups.
T (9, 22) was seen in 1 (33%) of the
pseudodiploidy group, the male who was 12
years old presented with MHS, high (TLC) and
severe thrombocytopenia, the child died within 6
months of the diagnosis as shown in figure (2).
T (8, 14) was noticed in other cases of the
pseudodiploidy group, there was a male who is 7
years old and without MHS or mediastinal mass
as shown in figure (3).

Results
The results obtained in this study are the outcome

T (1, 19) was demonstrated in a male patient,
who was one year old with MHS and bilateral
kidney involvement.

Table (1): Clinico-pathological features among (CALL) with different karyotype.
Pseudodipl
oidy No.(3)
Parameters
Age (ys) mean ± SD
(TLC x109/L
Mean ±SD
Platelet
count
(x109/L) Mean ±SD
Hb(g/dL)
MHS
Mediastinal mass

%
(8.5)

Hyperdiploidy
No.(10)

%
(28.6)

Hypodiploidy
No.(7)

%
(20%)

Normal
No.(15)

%
(42.9%)

P-value

9±5
65±6

8±3
18±4

5±1
75±8

6±2
71±20

NS
<0.001

20±13

75±52

19±12

28±13

<0.05

9±2

8±3
2(66%)
2(66%)

8±4
3(30%)
0(0%)
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8±2
6(85%)
4(57%)

5(33%)
3(90%)

NS
<0.001
<0.01
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Discussion
The clinicopathological picture of leukemia is
closely related to chromosomal pattern at the time
of diagnosis. This pattern reflects the course of
the disease. 8- 11

Trisomy of X Chromosome

The hyperploidy (51) chromosome is one of the
most cytogenetic abnormalities (19%). 12 In our
study, this group constitutes (28.6%), it is
characterized by the presence of extra
chromosome usually 17,X, 4,10 and 14 which are
mentioned by others, 13, 4 this group had good
prognostic indices compared to others. 12,13,4,14

Trisomy of chromosome 14

Figure (1).
T (9, 22) and t(1,19) in CALL were already
known in these patients and had a bad prognostic
value.
T (8, 14) of CALL in the pseudodiploid group
was studied by Moore et al. 15 and it could be
considered a bad prognosis. 12
Hypodiploidy and normal karyotype groups
encountered (20%) and (42.9%), respectively
which were higher than the study undertaken in
Egypt, the percentages were (4.7%) and (33.3%),
respectively. 12
Figure (2): Karyotype: 46, XY, t (9, 22).

These values may be due to the small sample size
and to the difficulties in our country concerning
this branch of study.
Conclusion
Normal karyotype was commonly seen in CALL
in Mosul followed by hyperdiploidy. T (9, 22), t
(1, 19) and t (8, 14) had been encountered in the
pseudodiploidy
group.
Good
prognostic
parameters were seen mainly in the hyperdiploidy
group.
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اﻟﺘﻐﻴﺮات اﻟﻜﺮوﻣﻮﺳﻮﻣﻴﺔ ﻓﻲ اﻷﻃﻔﺎل اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﺑﻴﻀﺎض اﻟﺪم اﻟﻠﻤﻔﺎوي اﻟﺤﺎد
ﻣﻨﻰ ﻛﺎﺷﻤﻮﻻ 1 ،ﺳﺎدا ﻋﺒﺪ اﻷﻣﻴﺮ 2 ،ﻟﻴﻜﺎ ﺟﺰﻳﺮ

3

 -1اﺳﺘﺎذ ﻣﺴﺎﻋﺪ ،ﻛﻠﻴﺔ اﻟﻤﻮﺻﻞ اﻟﻄﺒﻴﺔ ،اﻟﻌﺮاق؛  -2ﻣﺤﺎﺿﺮ ﻓﻲ ﻛﻠﻴﺔ اﻟﻌﻠﻮم ،ﻛﻠﻴﺔ اﻟﻤﻮﺻﻞ اﻟﻄﺒﻴﺔ ،اﻟﻌﺮاق؛  -3ﻣﺴﺘﺸﺎر
ﻷورام أﻃﻔﺎل ،ﻣﺴﺘﺸﻔﻰ اﺑﻦ اﻷﺛﻴﺮ اﻟﺘﻌﻠﻴﻤﻲ ،اﻟﻌﺮاق
اﻟﻤﻠﺨﺺ
ﻫﺪف اﻟﺪراﺳﺔ :ﲢﺪﻳﺪ اﻫﻢ اﻟﺘﻐﲑات اﻟﻜﺮوﻣﻮﺳﻮﻣﻴﺔ اﳊﺎﺻﻠﺔ ﰲ اﻻﻃﻔﺎل اﳌﺼﺎﺑﲔ ﺑﺎﺑﻴﻀﺎض اﻟﺪم اﻟﻠﻤﻔﺎوي اﳊﺎد ﰱ ﻣﺪﻳﻨﺔ اﳌﻮﺻﻞ وﻟﺘﻘﻴﻴﻢ
اﻟﻌﻼﻗﺔ ﺑﲔ اﻟﻌﻼﻣﺎت اﻟﺴﺮﻳﺮﻳﺔ ،اﳌﻌﺎﻳﲑ اﻟﺪﻣﻮﻳﺔ ،واﻟﺘﻐﲑات اﻟﻜﺮوﻣﻮﺳﻮﻣﻴﺔ ﻏﲑ اﻟﺴﻮﻳﺔ ﰲ ﻫﺬﻩ اﳊﺎﻻت.
ﻃﺮﻳﻘﺔ اﻟﺪراﺳﺔ :ﰎ دراﺳﺔ اﳌﻼﺣﻈﺎت اﻟﺴﺮﻳﺮﻳﺔ،اﳌﻌﺎﻳﲑ اﻟﺪﻣﻮﻳﺔ واﻟﺘﺤﻠﻴﻞ اﻟﻜﺮوﻣﻮﺳﻮﻣﻲ ﳉﻤﻴﻊ ﺣﺎﻻت اﺑﻴﻀﺎض اﻟﺪم اﻟﻠﻤﻔﺎوي اﳊﺎد اﳉﺪﻳﺪة ﰲ
ردﻫﺔ اﻻورام ﻟﻼﻃﻔﺎل ﰱ ﻣﺴﺘﺸﻔﻰ اﺑﻦ اﻻﺛﲑ اﻟﺘﻌﻠﻴﻤﻲ ﻗﺒﻞ اﻟﺒﺪء ﺑﺎﻟﻌﻼج.
اﻟﻨﺘﺎﺋﺞ :ﻛﺎﻧﺖ ﻧﺴﺒﺔ اﳌﺮﺿﻰ اﻟﺬﻳﻦ ﻟﻴﺲ ﻟﺪﻳﻬﻢ اي ﺗﻐﲑ ﻛﺮوﻣﻮﺳﻮﻣﻲ ﻋﺪدي او ﺷﻜﻠﻲ  .%42.9ﻧﺴﺒﺔ اﳌﺮﺿﻰ اﻟﺬﻳﻦ ﻟﺪﻳﻬﻢ ﺗﻐﲑ ﻛﺮوﻣﻮﺳﻮﻣﻲ
ﺷﻜﻠﻲ ،زﻳﺎدة ﰲ ﻋﺪد اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت واﺧﺮى ﻗﻠﺔ ﰲ ﻋﺪد اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت ﻛﺎﻧﺖ  %28.6 ،%8.5و  %20ﻋﻠﻰ اﻟﺘﻮاﱄ.
اﳊﺎﻻت اﻟﱵ ﻛﺎن ﻟﺪﻳﻬﺎ زﻳﺎدة ﰲ ﻋﺪد اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت اﻛﺜﺮ ﻣﻦ  47ﻛﺎن ﳍﺎ ﺑﺼﻮرة ﻣﻬﻤﺔ اﳔﻔﺎض ﰲ اﻟﻌﺪد اﻟﻜﻠﻲ ﻟﻜﺮﻳﺎت اﻟﺪم اﻟﺒﻴﻀﺎء وزﻳﺎدة
 0.001ƨǸȈǬƥÃǂƻȏ¦ǞȈǷƢĐ¦ǞǷƨǻ°ƢǬǷƨǸȀǷ¨°ȂǐƥƨȇȂǷƾǳ¦´ ¦ǂǫȏ¦®ƾǟĿو  0. 05ﺗﻀﺨﻢ ﻛﺒﲑ ﰲ اﻟﻜﺒﺪ واﻟﻄﺤﺎل وﺟﺪ اﺣﺼﺎﺋﻴﺎ ﻣﻬﻢ
 0,01ﻋﻨﺪ ﳎﻤﻮﻋﺔ اﳊﺎﻻت ذات ﻋﺪد ﻛﺮوﻣﻮﺳﻮﻣﻲ اﻗﻞ ﻣﻦ .47
اﻟﺨﻼﺻﺔ :ﻋﺪم وﺟﻮد أي ﺗﻐﲑ ﻛﺮوﻣﻮﺳﻮﻣﻲ ﻇﻬﺮ ﺑﺼﻮرة ﺷﺎﺋﻌﺔ ƢȀȇƾǳŖǳ¦ƨǟȂǸĐ¦ǾǠƦƬȇǲǏȂŭ¦Ŀ®Ƣū¦¿ƾǳ¦µ ƢǔȈƥƢƥś ƥƢǐŭ¦¾ƢǨǗȏ¦Ŀ
زﻳﺎدة ﺑﻌﺪد اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت .اﳌﻌﺎﻳﲑ اﻻﻧﺬارﻳﺔ اﳉﻴﺪة ﻛﺎﻧﺖ ﻣﻮﺟﻮدة ﰲ اﳊﺎﻻت اﻟﱵ ﻟﺪﻳﻬﺎ زﻳﺎدة ﰲ ﻋﺪد اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :اﻟﺘﻐﲑات اﻟﻜﺮوﻣﻮﺳﻮﻣﻴﺔ ،اﻻﻃﻔﺎل اﳌﺼﺎﺑﲔ ﺑﺎﺑﻴﻀﺎض اﻟﺪم اﻟﻠﻤﻔﺎوي اﳊﺎد.
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