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Introduction

T he translocation t(14;18)(q32;q21), involving the immuno-
globulin heavy locus (IGH) on 14q32 and the B cell CLL/
lymphoma 2 (BCL2) locus on 18q21, is often used to iden-

tify follicular lymphoma and is sometimes found in diffuse large 
B cell lymphoma1-3. Cases of acute and chronic B cell lympho-
cytic leukemia carrying this translocation have been reported 1-3. 
Due to the translocation, the oncogene BCL2 is activated by its 
proximity to the IGH enhancer, which promotes the formation of 
B cell neoplasm; most of the cases carrying this translocation 
show poor prognosis4. However, this translocation has been rarely 
reported in acute T cell acute lymphoblastic (or lymphocytic) leu-
kemia (T-ALL). 

In addition to translocation, aneuploidy (change in chromosom-
al number) is another common type of chromosomal abnormal-
ity among various cytogenetic anomalies described in leukemia. 

-
gression by contributing growth advantages to cancer cells, and 

clinical features 5. Trisomy 10 (+10) is often detected in acute 
myeloid leukemia (AML) in adults and B cell acute lymphocytic 
leukemia (B ALL) in children; AML and B ALL are considered 
to be associated with the expression of the molecules CD7 and 
CD33 in leukemic blasts 6. 

T-ALL with +10 is a rare phenomenon. Inoue, et al.7 reported 

an adult case of biphenotypic leukemia with +10 as the sole ab-
normality. Here, we describe a morphologically and immunologi-
cally proven myeloid antigen-positive T-ALL (My+T-ALL) case 

Case Report

The patient is a 58-year-old Chinese man who had splenectomy 
-

cal history including lymphadenectasis. The patient had fever and 
fatigue for 10 days in October 2009 and the symptoms persisted 
after initial antibiotic treatments. Physical examination did not 
reveal other abnormalities except for an 8-cm scar on the left up-
per abdomen due to previous splenectomy. Complete blood count 
on admission showed a white blood cell count of 20.15 × 109/L 
with 13.8% neutrophils, 77.0% lymphocytes, and some abnormal 
blasts. Hemoglobin, platelet, and red blood cell counts were 126 
g/L, 176 × 109/L, and 4.00 × 1012/L, respectively. 

The bone marrow aspirate revealed that 86.4% of blasts had 
lymphoblastic morphology, consistent with the criteria for 
French, American, and British (FAB) sub-type L2. Cytochemi-
cally, all stains were negative except for periodic acid-Schiff (me-

blasts were myeloid antigen-positive T-ALL. Lab results of cell 
surface markers by Fluorescence Activated Cell Sorting analy-
ses for the patient’s bone marrow sample are presented as fol-
lows: CD34(44.9%), CD7(81.1%), cCD3(29.9%), CD13(41.1%), 
CD33 (72.2%), CD2 (10.6%), CD10 (14.1%), CD79 (2.1%), 
CD19 (2.0%), CD20 (1.4%), HLA-DR (11.1%), CD14 (0.5%), 
CD15 (2.2%), and CD117 (1.2%). A direct cytogenetic analysis of 
a bone marrow sample was performed at diagnosis, and showed a 
normal male karyotype, 46, XY, and an abnormal karyotype, 47, 
XY, +10, t(14;18)(q32;21), in 40% and 60% of metaphase cells 
analyzed, respectively (Figure 2). Fusion transcripts were not de-
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tected by a multiplex nested RT-PCR for 29 types of leukemia-
associated genes. Although the blast cells had both T cell mark-
ers (cCD3 and CD7) and myeloid markers (CD13 and CD33), 

criteria of the FAB and the European Group for the Immunologi-
cal Characterization of Leukemias (EGIL). The patient achieved 

-
motherapy with vindesine, daunorubicin, L-asparaginase, and 
dexamethasone. Thereafter, the patient continued intensive che-
motherapy and maintenance therapy with various combinations 
of anthracyclines, vindesine, dexamethasone, L-asparaginase, et-
oposide, cyclophosphamide, high-dose methotrexate, cytarabine, 
and mercaptopurine. The patient did not have central nervous sys-

-
ment with methotrexate, cytarabine, and dexamethasone for four 
rounds. Regretfully, the patient refused the post-treatment cytoge-

-
ter a 3-year remission. Fortunately, morphological remission was 
achieved again after prompt re-induction therapy. The patient has 
remained in remission since then.

Discussion

The case in our study had morphological features of ALL-L2, 
-

dition to T cell markers such as cCD3 and CD7, the myeloid 
antigens CD13 and CD33 were also detected in this case. This 
suggested a diagnosis of My+T-ALL (L2) according to the FAB 
and the EGIL criteria. The cytogenetic and chromosomal analy-
ses revealed the coexistence of t(14;18)(q32;q21) and +10. To the 

ALL(L2) with such chromosomal abnormalities. 
The translocation t(14;18)(q32;q21) is commonly associated 

with malignant lymphoma, especially follicular lymphoma. How-
ever, it has also been described in some cases of de novo acute B 

in ALL was reported in 1983 by Mufti, et al.8 Subsequently, many 
ALL cases with t(14;18)(q32;q21) have been reported, but none 
of them were T-ALL. Here, we present a summary of these reports 
(Tables 1 and 2). 

The information summarized in Table 1 shows that most report-
ed ALL cases with t(14;18)(q32;q21) were positive for B cell sur-

Figure 1. The patient’s bone marrow smear. Left) Blast cells are negative for peroxidase stain. Right) Large blasts and immature 
cells are positive for periodic acid-Schiff stain. These cells have irregular nuclei, loose chromatin with heterogeneous structures, more 
cytoplasm with mild basophilia, and one or more prominent nucleoli.

Figure 2. The patient’s karyotype. ISCN (International System for Human Cytogenetic Nomenclature) for this abnormal karyotype: 
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face markers such as CD10, CD19, CD20, and CD22. Moreover, 
most of these cases showed t(14;18)(q32; q21) in association with 
other cytogenetic abnormalities (Table 2). The median age of 
these patients is 56.5 years (range 15–86 years). In contrast, the 
median age of the adult ALL without t(14;18)(q32; q21) ranged 
from 33 to 37 years. The longest survival time for the patients 
listed in Table 2 was 36 months. However, the 5-year survival rate 
of the adult ALL patients (age > 20 years) without t(14;18) was 

51.11%. 9
It is well known that t(14;18)(q32; q21) leads to overexpression 

of BCL2 chimeric mRNA and BCL2 protein which promotes B 
cell survival by blocking apoptosis. Furthermore, BCL2 protein 
can cooperate with c-Myc, which contributes to tumorigenesis. 
However, the effect of t(14;18)(q32; q21) on T cell leukemia is 
still unknown. 

Trisomy 10, as a sole cytogenetic abnormality, has rarely been 

Ref. Gender Age, Y LNE BM blast, 
% Immunophenotype Molecular 

genetics Diagnosis Therapy

12 Male 62 Yes 91 CD19+, CD10+ NA ALL(L2) Yes NA
8 Male 21 Yes 91 Ig-k+Anti-u+Anti-J5+Tdt+HLA-DR+ NA Pre-B ALL(L2) Yes 2.5

13 Female 50 Yes NA SigM+,k+, CD3-,CD10+,CD19+, CD20+, 
HLA-DR+, p53-

BCL2, BCL6, 
c-MYC B ALL Yes NA

4 Female 69 No 90.4 CD10,CD19, CD20, HLA-DR, BCL2, BCL6 Ig-
JH, c-MYC B ALL (L2) Yes 10

14 Male 37 NA 38 SmIgMI+,CD19+,CD20+,HLA-DR+ NA ALL (L2) Yes 12

14 Male 73 NA 87 SmIgMk+,CD19+,CD20+,CD10+, HLA-
DR+ NA ALL(L3) Yes 8

15 Female 73 Yes 48 (PB) BCL2, Ig-JH, 
c-MYC B ALL (L3) NA 0.25

16 Male 67 No NA HLA-DR+CD19+CD20+SIg+ IgGk+ NA ALL(L3) No NA
17 Female 57 Yes 95(PB) Anti-J5+HLA-DR+BA-1+ NA ALL(L3) Yes 7

18 Female 71 No NA CD10+CD19+CD20+CD22+HLA- BCL2, Ig-JH, 
c-MYC ALL(L3) No NA

18 Female 60 Yes NA CD10+CD19+CD20+HLA-DR+ BCL2, Ig-JH, 
c-MYC ALL(L2) Yes NA

19 Female 41 NA 98 HLA-DR+,CDl9+,CDl0+,CD20+,  
CD22+,CD25+.

BCL-2, Ig-JH, 
c-MYC ALL(L3) Yes 10

20 Female 64 Yes 21(PB) NA ALL (L1) Yes NA

21 Female 62 Yes � HLADR+,CD10+,CD19+,CD20+,CD22+,C
D38+,CD71+

BCL2, Ig-JH, 
c-MYC B-ALL Yes NA

22 Male 51 Yes 80 CD19+,CD20+,CD22+,SIgk+ E2A/PBX1, BCL2 ALL(L1) Yes 5
22 Male 40 Yes 95 CD10+CD19+CD20+HLA-DR+ NA ALL(L2) Yes NA
23 Male 35 No 100 CD10+CD19+CD24+HLA-DR+ BCL2, c-MYC ALL(L3) Yes NA
23 Male 59 No 85(PB) CD10+CD19+CD25+HLA-DR+ BCL3 ALL(L2) Yes 1
24 Male 26 No NA CD10+CD19+CD22+ IGH/BCL2 Pre-B Yes 36
24 Male 66 No NA NA IGH/BCL2 ALL Yes 6
24 Female 70 NA NA CD10+CD19+CD20+CD22+SIg+ IGH/BCL2 ALL(L3) Yes 7
24 Male 70 Yes NA CD10+CD19+ IGH/BCL2 B ALL Yes 3
24 Male 65 Yes NA CD20+ NA ALL(L2) Yes 10
24 Female 57 No NA CD10+CD19+ IGH/BCL2 Pre-B Yes 2.5
24 Male 60 No NA CD10+CD19+CD20+SIg+ IGH/BCL2 c-MYC ALL(L3) Yes 3
24 Male 63 Yes NA CD10+CD19+CD20+ IGH/BCL2 c-MYC ALL(L3) Yes 6
24 Female 76 No NA CD19+CD22+SIg+ IGH/BCL2 c-MYC ALL(L3) Yes 6
24 Female 59 No NA CD10+ IGH/BCL2 c-MYC ALL(L2) Yes 1.5
24 Male 69 Yes NA CD10+CD19+CD20+CD22+SIg+ IGH/BCL2 c-MYC ALL(L3) Yes 1.5
24 Female 86 No NA CD10+CD19+CD20+CD22+ IGH/BCL2 c-MYC Pre-B Yes 0.5

BM = bone marrow, LNE = lymph node enlargement and organomegaly, PB = peripheral blood, NA = not available.

Table 1. Reported cases of de novo
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seen in de novo leukemia. It has been mainly detected in AML 
with an incidence ranging from 0.2% to 0.5% in de novo AML,10 
but has been more rarely observed in ALL. One child and one 
adult pre-B cell leukemia cases with trisomy 10 have been re-
ported. Trisomy 10 was suggested as a good prognostic indicator 
in childhood and adult ALL and a poor prognostic indicator in 
childhood AML.10 In summary, the prognosis of trisomy 10 has 
been reported to be poor or good for AML, being more favorable 
in pediatric patients than in adults. 

-
sion of CD7 and CD33 in leukemic blasts.6, 11 In accord with these 
reports, our case was also positive for CD7 and CD33. There are 
several genes on trisomy 10 that are associated with tumorigen-

esis, including BMI1, EST RET, HOXI1 and MX1. The gain of 
these genes may contribute to the association of trisomy 10 with 
malignant tumors.7 Further research is needed to investigate the 
underlying mechanisms directing the clinical and pathological 

The patient in our study experienced a favorable clinical out-
come. However, the t(14;18)(q32; q21) translocation has been as-
sociated with a poor prognosis for ALL, as discussed above. It 
is unclear whether the favorable outcome in our case was due to 
the unique nature of T cell leukemia or the trisomy 10. Neverthe-
less, the details of our case suggest that prognosis of a known 
cytogenetic feature varies when associated with other genetic or 
pathological features, and reminds us of the importance of com-

Ref. Karyotype 
12 46,XY/47,XY,+X,dup(7)(q22q10),t(14;18)(q32;q21)  

8 46,XY[2]/46,XY,t(8;14)(q23;q32),t(14;18)(q32;q21)[3]/45,XY,-17,t(8;14)(q23;q32),t(13;17)(q12;p11),t(14;18)(q32;q21)[7]/46,XY,17,+t(13;13)
(p11;q13),t(8;14)(q23;q32),t(13:17)(q12;p11),t(14;18)(q32;q21)[2]

13 49,XX,dup(2)(p12;p15),t(3.4)(q27;p13),t(8;14;18)q(24;q32;q21),+8,+ider(8),t(8;14;18) (q24;q32;q21),+der (12),t(1;12)(q24;q22)
4 45,X,X,t(3;19)(q21;p13),del(6)(q?),der(10),add(10)(p11),add(10)(q22),add(11)(q23),dup(12)(q13q22),t(14;18)(q32;q21),add(16)(q24),der(18)t(14;18) 
14 46,XY(40%)/47,XY,+8,t(8;22) (q24;q11),t(14;18)(q32;q21)(60%)
14 46,XY,t(8;22)(q24;q11),t(14;18)(q32;q21)
15 47,XX,+20,t(8;14)(q24;q32),t(14;18)(q32;q21)/46XX,t(14;18)(q32; q21)
16 46,XY(10%);47,XY,+ t(8;22) (q24;q1?),12,t(14;18)(q32;q21),+ace(90%).
17 46,XX,+X,del(4)(q11),t(4;9)(q?;q?),+8,t(8;22)(q24;q12),del(9)(q11),t(14;18)(q32;q21),+18,-19,+20
18 51, XX,t(l;3;11)(q42.3;q27.1;q23.1),+7,t(8;9)(q24.2;q13.3),+12,del(13)(q12.3q21.2),t(14;18)(q32.3;q21.3),add(17)(p13),+20
18 47,XX,t(1;3;7)(p32.1;q21.1;q22.l),t(8;9)(q24.2; pl3.3),+12,t(l4;18)(q32.3;q21.3) 
19 46,XX,t(2;3)(pl2;q27),del(8)(q24),t(l4;18)(q32;q21) 
20 46,XX,+3,del(3)(p21),der(9)t(9;15)(p11;q15),-10,der(11)t(8;11)(p11;p13),t(14;18)(q32;q21),-16,+der(19)t(1;19)(q12;p13.3)

21 47,XY,+1,add(2)(p25),t(8;14)(q24;q32)de1(13)(q2l;q31),t( 14;18)(q32;q21),del(17)(p12),t(20;22)(ql3;q11)/47, idem,del(19)(p12)/47,idem, der(19)
t(1;19)(q23;p13)

22 47,XY,add(1)(p36),add(3)(q23),+7,t(14;18)(q32;q21),t(15;22)(q26;q21),der(19)t(1;19)(q23;p13)
22 45,XY,der(1)t(1;13)(q21; q1?)
23 46,XY,t(8;14)(q24.1;q32),t(14;18)(q32;q21)/46,XY,1q+,t(8;14)t(14;18)/47,XY,1q+,t(8;14)t(14;18),+mar/46,XY
23 46,X,-Y,-9,del(12)(p12),-13,-13,-14,t(14;18)(q32;q21),+mar1,+mar2,+mar3,+mar4,+mar5

46,XY,t(14;18)(q32;q21)[7]/47,idem,+21[3]/46,XY[27]

24 46,XY,add(3)(q28),t(14;18)(q32;q21),add(22)(q12)[15]/46,XY[5]
24 50,XX,+5,+8,del(9)(p22),+12,t(14;18)(q32;q21),+mar1[10]/46,XX[17]

24
64~71,XY,add(1)(p11),der(1)?t(1;15)(p12;q12),-2,-3,add(4)(p11),add(4)(q12),add(5)(q11),add(7)(p13),-9,add(9)(q34),-10,-11,del(11)
(q13q?14),ins(11;?)(q13;?),+13,add(14)(q32),t(14;18)(q32;q21),-15,der(16)t(9;16)(q23;q22),add(17)(p11),der(18)t(14;18),+der(18)t(14;18),-19,der(19)
del(19)(p?13)add(19)(q?13),+22,+1~3r,+mar1,+mar2,+mar3,+mar4,+mar5,+mar6[cp20]/46,XY[6]

24 45,X,-Y[26]/48~50,XY,hsr(1)(q?21)2,+8,+12,t(14;18)(q32;q21),del(17)(p11)[cp3]/46,XY[22]
24 46,XX,add(1)(q41),der(3)t(3;14;?)(q27;q32;?),t(8;14)(q24;q32),der(18)t(14;18)(q32;q21)[28]/92,idem2[3]/46,XX[1]

24 50~52,X,-Y,+2,t(2;8)(p12;q24),del(6)(q14),+7,+8,+der(8)t(2;8),add(10)(q24),+11,+13,t(14;18)(q32;q21),?i(17)(q10),+20,-
21[cp16]/101~104,idem×2[cp4]

24 48,XY,der(3)t(1;3)(q23;q27),del(4)(p12),+i(6)(p10),7,t(8;22)(q24;q11),t(14;18)(q32;q21)[21]/46,XY[1]
24 49,XX,+X,+1,i(1)(q10),2,t(8;22)(q24;q11),t(14;18)(q32;q21)[5]/53~57,idem,+X,+5,+7,+der(8)t(8;22),+11,+der(14)t(14;18),+20,+22[cp5]/46,XX[10]
24 46,XX,del(6)(q15q21),t(8;9)(q24;p13),ins(12;?)(q13;?),t(14;18)(q32;q21)[21]/46,XX[5]
24 48,XY,+7,+11,add(11)(q23)2,t(14;18)(q32;q21)[21]/46,XY[2].isht(8;14)(MYC+,IGH+,BCL2+;IGH+,MYC+)
24 47~48,XX,-4,add(9)(p13),+10,+12,-13,t(14;18)(q32;q21),+20,+mar[cp16]/46,XX[32].ishmar(30MYC+)

Table 2. Karyotype results of previous cases of de novo
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-
ating prognosis. 

In short, we present a rare case of myeloid antigen-positive T-
ALL (L2) with the coexistence of t(14;18)(q32;q21) and trisomy 
10. A relatively favorable clinical outcome was observed in this 
case.

Clinical practice points
The chromosomal translocation t(14;18)(q32;q21) is common-

ly associated with neoplasms of follicular center cell origin and 
chronic lymphocytic leukemia. Trisomy 10 is often detected in 
AML in adults and B ALL in children. Here, we report a case 

reported case of My+T-ALL (L2) with such chromosomal abnor-
malities. The patient in this study has presented a better clinical 
outcome compared with other reported adult ALL patients with 
t(14;18)(q32;q21). It might follow that the t(14;18)(q32;q21) with 
+10 in  My+T-ALL are good prognostic factors, although further 
research is needed.
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