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Abstract:

Cytogenetic study was performed on a case of acute lymphoblastic leukemia  . The chromosomal analysis for bone marrow 
cells by using G- banding technique showed A novel dic (11;11)(q24;q24) in 5 metaphases (15%) of 32 total metaphases 

studied , which has not been described previously in  this leukemia type . Different abnormalities involving chromosome 11q 
have been reported as well . Novel rearrangement of 11q may reflect the heterogeneity of the genetic change which possibly 
refers to the differences  in environmental and genetic factors of the Iraqi patients in comparison with other patients in another 
countries, which may contributes in the pathogenesis of  acute lymphoblastic leukemia . 
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Acute lymphoblastic leukemia (ALL) is characterized by 
the clonal proliferation and accumulation of malignant 

blast cells in the bone marrow and peripheral blood (1) . It is 
regarded as a childhood disease with a peak at 2-5 years of 
age (2) . The frequency of ALL in adults ( >15 years of age) 
is one-third of that of children , producing a second peak of 
incidence at 50 years , which rises steadily with increasing 
age (3).
   It has been frequently reported that acquired chromosomal 
abnormalities in the leukaemic blasts of patients with ALL 
are closely associated with the biology of the disease and in-
dicate the genes involved in leukemogenesis (4) . In this role 
they also define patient sub-groups and have important prog-
nostic implications (5,6) . In fact, it has been known that the 
karyotype is an important predictor of outcome in ALL (7, 
8).  As a result cytogenetics plays a vital role in diagnosis and 
patient management and has become a requirement for entry 
of patients to ALL treatment trials (9) .
   Numerical or Structural Chromosomal abnormalities  can 
be seen in ALL  (10) . Structural abnormalities include trans-

locations, deletions, inversions and other rearrangements in-
volving genes with oncogeneic potential, which lead to dis-
ruption of specific differentiation or proliferative pathways 
and the progression of leukemogenesis (11) . Numerical 
chromosomal changes lead to clones with too many or too 
few copies of one or more chromosomes and are classified 
into groups according to the chromosome number ( 12 ) . 
  The 11q rearrangements, particularly 11q23 translocations 
are a frequent cytogenetic abnormalities found in 7–10% of 
Acute Lymphoblastic Leukemia (ALL), 60–70% of all Acute 
Leukemias in infants, and in most patients with            t-AML/
t-ALL secondary to therapy that is targeting topoisomerase 
II (13) .   
   Most of these abnormalities involve the Mixed Lineage 
Leukemia gene ( MLL gene ) , which is also known as ALL-1, 
HRX, and HTRX1 (14) . That gene plays a key role in de-
velopmental regulation of gene expression including HOX 
genes in normal hematopoiesis and in leukemia this function 
is subverted by breakage, recombination and chimeric fusion 
with various partner genes (15) . To date, no case of ALL has 
been reported to have the dic (11;11)(q24;q24) aberration .  
Case Report :
  A 15-year old male was diagnosed in January (2008) as 
acute lymphoblastic leukemia in Baghdad Teaching Hospital 
. At diagnosis , hematological data were as follow : in the pe-
ripheral blood , 160 x109/ L  leukocytes with 40% blast cells , 
91×109/L platelets and a hemoglobin level of 7.2g/dL . bone 
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marrow was hyper cellular with 89% blasts . 
   After two months of treatment with Adriamycin , Vincris-
tine , and Prednisolone , Cytogenetic study on  bone marrow 
cells was performed by using direct and short term culture 
technique (16) in Iraqi center for cancer and medical genet-
ics research . Briefly, Unstimulated bone marrow cells were 
cultured for 30 minute (direct culture technique ) and for 24 
, 48 hour (short term culture technique ) at 37 °C . cells were 

exposed to colcemid (0.2 μg/ml) in last 25 minute of  cultur-
ing time  at 37 °C and harvested for chromosome analysis on 
G-banded metaphases.  
   Karyotype designation followed the International System 
for Human Cytogenetic Nomenclature (ISCN, 1995 ) (17) . 
showed: 45XY , dic (11;11)(q24;q24)[5] / 46XY[27] . The 
number of cells that were analyzed is given in square brack-
ets after the karyotype . 

In this case of ALL the karyotype of the patient 
revealed a novel dic (11;11)(q24;q24)  as a sole 

chromosomal abnormality which suggests that this 
may be early or primary event in leukemogenesis 
. The dic (11;11)(q24;q24) has never been de-
scribed before , even though 11q rearrangements 
, particularly 11q23 translocations are among the 
most common cytogenetic abnormalities in pa-
tients with ALL (18-20) . Most of these abnormali-
ties involve the Mixed Lineage Leukemia gene ( 
MLL gene ) , which is also known as ALL-1, HRX 
, and HTRX1(21) . That gene plays a key role in 
developmental regulation of gene expression in-
cluding HOX genes in normal hematopoiesis and 
in leukemia this function is subverted by break-
age, recombination and chimeric fusion with vari-
ous partner genes (15) . The functional outcome of 
the aberration suggesting loss of genetic material 
rather than a consistent gene rearrangement . The 
immediate effect of this rearrangement is the hap-

loinsufficiency of  the genes  located in the 11q24 
and it is reasonable to assume that the loss of one 
copy of 11q24 is an ALL-causing event in this case 
. Deletions involving 11q are relatively common 
cytogenetic alterations in a number of hemato-
logical malignancies (22) and solid tumors (23-25) 
.These data suggest that alterations of putative tu-
mor suppressor genes on 11q are important events 
in development of these malignancies .
   Novel or new chromosomal  rearrangements of 
the 11q , which had not been recorded in previous 
studies ,  which refers to the differences  in envi-
ronmental and genetic factors of the Iraqi patients 
in comparison with other patients in another coun-
tries , which could contributes in the pathogenesis 
of  ALL . This case may add a new anomaly to the 
list of chromosomal aberration involving the long 
arm of chromosome 11 . Its prognostic significance 
in ALL is currently unknown . We recommend 
that karyotypic analysis always be complemented 
by molecular or FISH methods to unravel cryptic 
MLL rearrangements (26) .

Figure (1) (a) G-banding metaphase cell of the bone marrow revealed chromosomal abnormality : dic (11;11)
(q24;q24) (           ) , under ( 1000X ) magnification . (b) karyotype of the bone marrow cell :  45XY , dic 
(11;11)(q24;q24) .

  

Discussion :

a b



Iraqi Journal of Cancer and Medical Genetics Volume: 5 - Number 2 - 2012Email: ijcmg@iccmgr.orgIraqi Journal of Cancer and Medical Genetics Volume: 5 - Number 2 - 2012Email: ijcmg@iccmgr.org 155

Harrison , C. J. (2011 ) . Acute Lymphoblastic Leukemia . 1.	
Clin Lab Med, 31:   631–647 .
Faderl , S.  ; O’Brien , S. ; Pui, C-H ;   ; Stock , W. ;Wetzler 2.	
, M. ; Hoelzer, D.  andKantarjian ,  H.M.   (2010 ) . Adult  
acute  lymphoblastic  leukemia Concepts and Strategies. 
Cancer , 116: 1165-1176 .
Jabbour , E.J. ; Faderl , S.  and  Kantarjian , H.M.  (2005) 3.	
. Adult Acute Lymphoblastic Leukemia . Mayo Clin Proc.  
, 80:1517-1527 .
Pui , C-H. (2010) . Recent Research Advances in Child-4.	
hood Acute Lymphoblastic Leukemia . J Formos Med As-
soc , 109:777–787. 
Pullarkat , V. ; Slovak ,  M.L. ; Kopecky , K.J. ; Forman , 5.	
S.J.  ; Frederick R.  and Appelbaum , F.R. (2008) . Impact 
of cytogenetics on the outcome of adult acute lymphoblas-
tic leukemia: results of Southwest Oncology Group 9400 
study . Blood , 111 : 2563-2572 .
Rowe , J.M.(2010) . Prognostic factors in adult acute lym-6.	
phoblastic leukaemia . BJH, 150: 389–405.
Stock , W. (2010) . Adolescents and Young Adults with 7.	
Acute Lymphoblastic Leukemia . Hematology – ASH Edu-
cation Program Book ,1:21-29. 
Moorman , A.V. ; Harrison , C.J. ; Buck , G.N.A. ; Richards 8.	
, S.M. ; Secker-Walker , L.M. ; Martineau , M. ; Vance , G.H. 
; Cherry , A.M. ; Higgins , R.R. ; Fielding , A.K. ; Foroni , 
L. ; Paietta , E. ;Tallman , M.S. ;  Litzow , M.R. ; Wiernik 
, P.H. ; Rowe , J.M. ;  Goldstone , A.H. and Gordon W. 
Dewald , G.W. on behalf of the Medical Research Council 
(MRC)/National Cancer Research Institute (NCRI) Adult 
Leukaemia Working Party of the United Kingdom and the 
Eastern Cooperative Oncology Group (2007) . Karyotype 
is an independent prognostic factor in adult acute lym-
phoblastic leukemia (ALL): analysis of cytogenetic data 
from patients treated on the Medical Research Council 
(MRC) UKALLXII/Eastern Cooperative Oncology Group 
(ECOG) 2993 trial . Blood ,109: 3189-3197 .
Iacobucci , I. ;  Papayannidis  , C. ;  Lonetti , A. ;  Ferrari 9.	
, A. ;  Baccarani M. and Martinelli , G.  (2012) . Cytoge-
netic and Molecular Predictors of Outcome in Acute Lym-
phocytic Leukemia: Recent Developments . Curr Hematol 
Malig Rep ,  7:133–143.
Braoudaki , M. and Tzortzatou-Stathopoulou , F. (2012). 10.	
Clinical cytogenetics in pediatric acute leukemia: an up-
date. Clin Lymphoma Myeloma Leuk.  , 12:230-237.
Harrison , C. J. (2008 ) . Cytogenetics of paediatric and 11.	
adolescent acute      lymphoblastic leukaemia . BJH, 
144:147–156 .
Harrison , C.J.(2001) . Acute lymphoblastic leukaemia. 12.	
Best Practice & Research Clinical Haematology , 14: 593-
607 .
Kebriaei, P. ; Anastasi, J. and Larson , R.A. (2003) . Acute 13.	
lymphoblastic leukemia : diagnosis and classification . Best 
Practice & Research Clinical Haematology , 15 :597-621 .

De Braekeleer, M. ;  Morel , F. ; Le Bris , M-J .; Herry , 14.	
A.  and Douet-Guilbert , N. (2005) . The MLL Gene and 
Translocations Involving Chromosomal Band 11q23 in 
Acute Leukemia . Anticancer Research , 25: 1931-1944 .
Pais , A. ;  a, Kadam , P.A. ;   Raje , G. ;  Sawant  , M. ;  15.	
Kabre  , S. ; Jain , H. ;    Suresh Advani  , S. and  Banavali 
, S. (2005) . Identification of various MLL gene aberra-
tions that lead to MLL gene mutation in patients with acute 
lymphoblastic leukemia (ALL) and infants with acute leu-
kemia . Leukemia Research , 29 :517–526 .
Yaseen , N .Y . ; Humadi , A .A .  ; Tawfiq , M .S .  . 16.	
and Estivan , A.G. (1998). Cytogenetic Studies on patients 
with chronic Myelocytic leukemia . Med . J . Tikrit Univ. 
, 4:5-9.
ISCN (1995). International System for Human Cytogenet-17.	
ic Nomenclature. Mitelman, F. (ed.) Karger, S. Publisher, 
Inc. USA. 
Tamai , H. ;  Yamaguchi ,  H. ;  Hamaguchi , H. ;  Yaga-18.	
saki , F. ;Bessho , M. ;  Kobayashi , T. ;  Akiyama ,  H. ;  
Sakamaki , H. ;  Takahashi ,  S. ; Tojo ,  A. ; Ohmine , K. 
;  Ozawa ,  K. ;  Okumura ,  H. ;  Nakao ,  S. ;  Arai , A. 
;  Miura ,  O. ; Toyota , S. ; Gomi , S. ;  Murai , Y. ;  Usui 
,  N. ;  Miyazawa , K. ; Ohyashiki ,  K. ; Takahashi , N. 
;  Sawada , K. ;   Kato ,  A. ;  Oshimi ,  K. ;  Inokuchi  , 
K. and  Dan , K. (2008) . Clinical features of adult acute 
leukemia with 11q2 abnormalities in Japan: a co-operative 
multicenter study. Int J Hematol. ,87:195-202.
De Braekeleer , E. ;  Meyer ,C. ; Douet-Guilbert , N. ; Morel 19.	
,F. ; Le Bris ,M.J. ; Berthou ,C. ;  Arnaud , B. ; Marschalek 
,R. ; Férec , C. and  De Braekeleer , M.(2010). Complex 
and cryptic chromosomal rearrangements involving the 
MLL gene in acute leukemia: a study of 7 patients and re-
view of the literature . Blood Cells Mol Dis  , 44:268-274. 
Tauchi  , H. ; Tomizawa , D.   ;  Eguchi  , M. ;  Eguchi-20.	
Ishimae ,  M. ; Koh , K. ; Hirayama ,  M. ; Miyamura ,  
N. ;  Kinukawa , N. ; Hayashi  , Y. ; Horibe , K. and Ishii 
,  E.(2008) .  Clinical features and outcome of MLL gene 
rearranged acute lymphoblastic leukemia in infants with 
additional chromosomal abnormalities other than 11q23 
translocation. Leuk Res. , 32:1523-1529. 
Harper , D.P. and Aplan , P.D. (2008) . Chromosomal Rear-21.	
rangements Leading to MLL Gene Fusions: Clinical and 
Biological Aspects . Cancer Research , 68:10024-10027 .
Monni , O. and Knuutila ,  S. (2001). 11q deletions in he-22.	
matological malignancies. Leuk Lymphoma. ,40:259-266.
Roy, D. ; Calaf , M.P. ;  Hande , M.P. and  Hei , T.K. (2006). 23.	
Allelic imbalance at 11q23-q24 chromosome associated 
with estrogen and radiation-induced breast cancer progres-
sion . International Journal of Oncology  , 28: 667-674.
Swarts , D.R.A. ; Claessen , S.M.H. ; Jonkers  , Y.M.H. ; 24.	
Suylen  , R-J . ; Dingemans , A-M. C. ; De Herder , W.W. 
; De Krijger , R.R. ; Smit , E.F. ; Thunnissen , F.B.J.M. ; 
Seldenrijk  , C.A. ; Vink  , A. ; Perren  , A. ; Ramaekers  , 

References:



Iraqi Journal of Cancer and Medical Genetics Volume: 5 - Number 2 - 2012Email: ijcmg@iccmgr.org156 Iraqi Journal of Cancer and Medical Genetics Volume: 5 - Number 2 - 2012Email: ijcmg@iccmgr.org

F.C.S. and Speel E-J. M. (2011) . Deletions of 11q22.3-q25 1.	
Are Associated with Atypical Lung Carcinoids and Poor 
Clinical Outcome. The American Journal of Pathology  , 
179:1129-1137.
Launonen , V. ;  Mannermaa ,  A. ;  Stenbäck , F. ;  Kosma 2.	
, V.M. ; Puistola ,  U. ;  Huusko , P. ;  Anttila , M. ;  Bloigu 
,  R. ;  Saarikoski , S. ;  Kauppila ,  A. and Winqvist ,  R. 
(2000) . Loss of heterozygosity at chromosomes 3, 6, 8, 11, 
16, and 17 in ovarian cancer: correlation to clinicopatho-

logical variables. Cancer Genet Cytogenet. , 122:49-54.
Braekeleer  ,  E.  ; Meyer  , C. ; Douet-Guilbert , N. ; 3.	
Morel  , F. ; Le Bris  , M-J. ; Berthou  , C. ; Arnaud  , B. 
; Marschalek   , R. ; Férec  , C. and  De Braekeleer , M. 
(2010).   Complex and cryptic chromosomal rearrange-
ments involving the MLL gene in acute leukemia: A study 
of 7 patients and review of the literature . Blood Cells, 
Molecules, and Diseases , 44 :268–274 .

كروموسوم ثنائي المركز جديد )q24;q24)  dic()11;11 في ابيضاض الدم 
اللمفاوي الحاد: تقرير حالة

نور هاشم اسماعيل 1, ندى عبد المجيد الانصاري2 ، ناهي يوسف ياسين 3
1 قسم بحوث اسرطان , المركز العراقي لبحوث السرطان والوراثة الطبية ،  الجامعة المستنصرية .

2 كلية العلوم للبنات , جامعة بغداد .
3 المركز العراقي لبحوث السرطان والوراثة الطبية  ، الجامعة المستنصرية .

       تم اجرء دراسة وراثية خلوية لحالة ابيضاض دم لمفاوي حاد عولجت بالعقاقير : Adriamycin     vincristine ,  prednisolone  لمدة شهرين بعد 
تشخيصها . أظهر التحليل الكروموسومي لخلايا نخاع العظم , باستخدام طريقة التحزيم بالكمزا ,  كروموسوم ثنائي المركز جديد )q24;q24) dic()11;11  في 
5 خلايا في الطور الاستوائي ) %15 ( من مجموع 32 خلية تم دراستها , والذي لم يسجل سابقا في هذا النوع من ابيضاض الدم . مختلف التغيرات التي تشمل 
الكروموسوم 11q  تم تسجيلها ايضا . التغيرات الجديدة لكروموسوم 11q  تعكس التباين في التغيير الجيني الذي يشيرإلى الاختلافات في العوامل البيئية والجينية 

للمرضى العراقيين  بالمقارنة مع المرضى الآخرين في بلدان أخرى، الأمر الذي من الممكن ان يسهم في امراضية ابيضاض الدم اللمفاوي الحاد .

الخلاصة :


