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Dear Editor,

The Mitelman Database of Chromosome Aberrations and Gene 

Fusions in Cancer (MDBGFC) has more than 100 cases for the 

t(9;22)(q34;q11.2) with divergent patterns of clonal evolution 

[1]. Here, we present a patient with B-cell ALL who showed 

t(9;22)(q34;q11.2) and a clonal divergence.

Hematological studies from a 54-yr-old woman revealed white 

blood cell count of 97.2×109/L, platelets 35×109/L, and hemo-

globin 6.9 g/dL. Bone marrow blasts displayed L2 morphology 

and expressed cell-surface differentiation antigens defining a B-

cell phenotype, namely, CD10 (80%), CD19 (78%), CD5 (11%), 

CD3 (0%), and CD13 (0%). The patient received vincristine, 

prednisone, and daunorubicin-based chemotherapy. However, 

four months later, the patient was in the terminal phase and 

died after infiltrations were detected both to the retro-ocular and 

central nervous systems.

We analyzed metaphasic cells from non-stimulated peripheral 

blood samples obtained eight days before the patient’s death. 

Her karyotype included several sub-clones, which were de-

scribed according to the International System for Human Cyto-

genetic Nomenclature (ISCN) (2013) [2], as: 46,XX,t(9;22)

(q34;q11.2)[3]/46,idem,ider(22)(22pter→22q11.2::9q34→9q?

tel::9q?tel→9q34::22q11.2→22pter)[14]/46,idem,t(13;17)

(q14;q25)[3]/46,idem,+1,dic(1;1)(?;?),t(13;17)(q14;q25)

[8]/46,XX[1] (Fig. 1A-E). C-banding by barium hydroxide and 

Giemsa revealed two heterochromatic regions (1q12 band) on 

the dic(1;1) chromosome (Fig. 1F). 

FISH studies with the dual-color, single-fusion BCR/ABL1 

probe (Vysis, Downers Grove, IL, USA) revealed two fusion sig-

nals on the ider(22) and only one fusion signal on the standard 

Philadelphia chromosome (data not shown). FISH study with 

the RB1 probe (Vysis) disclosed two signals on both normal 13 

chromosomes in the clone containing ider(22) (Fig. 2A). Cells 

with  t(13;17) were positive only on the normal chromosome 13 

and did not display any signal on either der(13) or der(17) (Fig. 

2B and C), thus demonstrating the loss of RB1 by translocation. 
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Fig. 2. FISH analysis with the RB1 probe (red signals) in cells counterstained with DAPI (4’,6-diamidino-2-phenylindole; blue color). (A) 
Metaphase from the clone with ider(22) showing two RB1 signals on both normal 13 chromosomes. (B) Cell with t(13;17) displaying only 
one RB1-positive signal on the normal chromosome 13; asterisks show four G group chromosomes one of which is der(13). (C) Cell with 
t(13;17) plus dic(1;1) also shows only one RB1-positive signal on the normal chromosome 13 (×100).
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Yamamoto et al. [3] reported the presence of first and only 

ider(22) chromosome similar to the one observed by us in an-

other ALL patient who had a poor prognosis too. These ider(22) 

chromosomes could result from an U-type sister chromatid ex-

change. The ider(22) chromosome equals a second copy of 

der(22) chromosome, which is well known to be one of the 

Fig. 1. Chromosomes banded with standard techniques. 
(A) Metaphasic cell with the ider(22). (B) This metaphasic 
cell contains both t(9;22)(q34;q11.2) and t(13;17)
(q14;q25). (C) In addition to the two translocations ob-
served in the above image, a dic(1;1) chromosome is 
shown whose breakpoints could not be ascertained. In this 
picture, a single-cell chromosomal translocation t(X;15) is 
seen; however, it was not included in the karyotype formula 
based on the International System for Human Cytogenetic 
Nomenclature (2013) criteria [2]. Selected chromosomes: 
(D) 22 and ider(22); and, (E) 1 plus dic(1;1). (F) Selected 
C--banded by barium hydroxide and Giemsa (CBG) chro-
mosomes 1 and dic(1;1). Note that the heterochromatic 
regions on the dic(1;1) chromosome apparently have dif-
ferent sizes, the bigger heterochromatic region being more 
similar to the one present in the normal chromosome 1 
(×100 for A, B, and C).
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main secondary chromosomal changes related to the clonal 

evolution of cells with t(9;22) [1]. 

The co-occurrence of t(9;22)(q34;q11) and t(13q14) is rare. 

There are only six cases registered in the MDBGFC [1], which 

were previously reported [4-7]. When both translocations were 

present, the patients had CML in blast crisis or relapse. Out of 

four patients tested for chromosome 13 deletions by using FISH 

[5, 6], three tested negative, and only in the fourth patient, there 

was inconclusive evidence of such a deletion [6].

The t(13;17)(q14;q25), which caused the loss of RB1 se-

quences in the present patient has not been previously de-

scribed in ALL [1]. This translocation has only been detected in 

an AML-M4 patient who did not show deletion of the RB1 gene 

[8], and in a case of Sézary syndrome in which the status of 

RB1 gene was not tested [9]. Although we did not know the ex-

tent of present 13q deletion, some features of the patient such 

as genome instability, poor prognosis, and shortened survival 

suggest that she had a large deletion inclusive of the RB1 gene. 

Moreover, the chromosomal band 17q25 has been implicated 

in several translocations also associated with poor prognosis 

and shorter survival [1].

Imbalances in chromosome 1 are frequent in human neopla-

sia [1]. The apparently different sizes of two heterochromatic re-

gions observed on the dic (1;1) chromosome (Fig. 1F and 2C) 

suggest a translocation between homologous chromosomes as 

the forming mechanism of such a dicentric chromosome.

Concomitant with the clonal divergence found in peripheral 

blood, this patient had central nervous system and retro-ocular 

infiltrations that could not be further studied. Nowicki et al. [10] 

observed that the circulating CML-blast crisis cells showed ma-

jor changes than the CML-cells from bone marrow. This obser-

vation suggests that leukemic bloodstream cells differ from 

those in their original niche in survival, growth, invasiveness, 

and metastatic potential. In our patient, we could not determine 

whether the divergent sub-clones found in peripheral blood 

were also present in the infiltrations, or whether each infiltration 

was derived from a unique and independent sub-clone. This 

case calls for research on chromosomal and genetic changes 

that enable the leukemic cells to infiltrate other tissues.
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