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Case Report 
Primary diffuse large B-cell lymphoma  
of the central nervous system harboring  
a reciprocal t(3;13)(q27;q14): a case report
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Abstract: A case of primary diffuse large B-cell lymphoma of the central nervous system involving a t(3;13)(q27;q14) 
chromosomal abnormality is reported. The disease exhibited an aggressive clinical course. As far as we know, there 
have only been 8 cases of lymphoma harboring this type of chromosomal translocation, and none of them involved 
the central nervous system. This is the first reported case of the primary diffuse large B-cell lymphoma of the central 
nervous system involving a reciprocal t(3;13)(q27;q14) translocation.

Keywords: Primary diffuse large B-cell lymphoma of the central nervous system, t(3;13)(q27;q14), BCL6

Introduction

Translocations involving the B-cell lymphoma 6 
(BCL6) gene locus (3q27) are seen in approxi-
mately 30-40% of diffuse large B-cell lympho-
mas of the central nervous system (CNS DLBCL) 
[1]. A reciprocal translocation containing 3q27 
and 13q14 breakpoints, t(3;13)(q27;q14), has 
been reported in 8 cases of various lymphoid 
neoplsms as a rare but recurring chromosomal 
transloction (Table 1) [2-7]. These cases inclu-
ded 3 cases of follicular lymphoma, 3 cases of 
Burkitt’s lymphoma, and 1 case each of nodal 
marginal zone B-cell lymphoma and systemic 
DLBCL. However, there have not been any 
reports about CNS DLBCL involving t(3;13)
(q27;q14). Here, we present a case of CNS 
DLBCL harboring t(3;13)(q27;q14). 

Clinical summary

A 66-year-old female developed memory distur-
bance over the course of a month. No lympha-
denopathy was detected, and the patient did 
not have a history of night sweats or body 
weight loss. Mass lesions were found in the 
splenium of the corpus callosum and the right 
cerebellum on magnetic resonance imaging 
(Figure 1A, 1B). The patient had a lactate 

dehydrogenase level of 337 U/L, and a soluble 
interleukin-2 receptor level of 313 U/mL. Tests 
for hepatitis B virus antigen, hepatitis C virus 
antibody, and human immunodeficiency virus 
antigen were negative. A serological examina-
tion did not obtain any evidence of an acute or 
recent Epstein-Barr virus infection (viral capsid 
antigen-IgM: <10, IgG: positive, and Epstein-
Barr nuclear antigen: positive). Partial resection 
of the mass in the splenium was performed via 
a craniotomy. A biopsy of the mass in the sple-
nium demonstrated the massive proliferation of 
large lymphoid cells with large, polymorphic, 
eccentrically located nuclei (in some cells) and 
prominent nucleoli. Immunohistochemical stai-
ning revealed that the large atypical lym-
phocytes were positive for CD20, BCL2, and 
multiple myeloma oncogene 1 (MUM1), and 
partially positive for CD5. On the other hand, 
the atypical lymphocytes were negative for 
CD10, CD138, and Epstein-Barr virus latent 
membrane protein 1 (LMP1) (Figure 1C-F). A 
pathological diagnosis of CNS DLBCL was made 
after an examination of the surgical specimen. 
Cytogenetic analysis of the tumor cells using 
the G-banding technique revealed the following 
findings: 46,X,der(X)(Xqter→Xq13::?::Xp11.2→
Xqter),der(3)t(1;3)(q12;q11.2),t(3;13)(q27; 
q14),de l (6) (q12),add(14) (q24)[14] /46, 
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idem,i(15)(q10) [6] (Figure 
2A). The formalin-fixed paraf-
fin-embedded surgical speci-
men was also subjected to 
interphase fluorescent in situ 
hybridization (FISH) analysis. 
BCL6, IGH break-apart pro- 
bes demonstrated signal con-
stellations that reflected bre-
aks at the BCL6(3q27) and 
IGH(14q32) loci in 69% and 
61% of the tumor cells, res- 
pectively (Figure 2B, 2C). On 
the other hand, no rearran- 
gement was seen using the 
MYC(8q24) probe. 

The patient received chemo-
therapy involving 375 mg/m2 
rituximab on day 1, 3.5 g/m2 
methotrexate on day 2, 1.4 
mg/m2 vincristine on day 2, 
and 100 mg/m2 procarbazine 
on days 2 to 8, disease pro-
gression was subsequently 
observed. Due to her poor 
performance status, the pa- 
tient was given supportive 
care alone, and she eventual-
ly died 2 months after the ini-
tial diagnosis.

Discussion

The BCL6 gene at 3q27 
encodes a zinc-finger tran-

Table 1. Cytogenetic findings of previously reported cases involving t(3;13)(q27;q14)
Case 
no.

Age/
Sex G-banded Karyotype including t(3;13)(q27;q14) Diagnosis Reference

1 81/M 46,XY,add(19)(q?)/46,idem,t(3;13)(q27;q14),del(6)(q?) FL Temperani et al. (1996)

2 68/F 46,XX,t(3;13)(q27;q14),t(4;18)(q21;q21)/46,idem,del(6)(q16q24) DLBCL Laï et al. (1998)

3 32/F 46,XX,t(3;13)(q27;q14),t(14;18)(q32;q21)/46,XX,t(8;6;13)(q21;q11;p11),t(14;18) FL Laï et al. (1998)

4 67/F 46,XX,t(3;13)(q27;q14),+5,-6,del(6)(q15q23),+7,t(8;14)(q24;q32),+mar BL Laï et al. (1998)

5 44/M 46,XY,t(3;13)(q27;q14),t(8;22)(q24;q11),t(14;18)(q32;q21),+der(18)t(14;18),+mar BL Stamatoullas et al. (2000)

6 NR 48,XX,+X,+del(1)(p21p36),del(6)(q13q21),del(13)(q13q14),t(14;18)(q32;q21)
/46,XX,der(1)t(1;1)(p36;q21),t(3;13)(q27;q14),del(6)(q13q21),t(14;18)

FL Sanchez-Izquierdo
et al. (2001)

7 NR 46,XY,der(1)t(1;12)(q42;q13),t(3;13)(q27;q14),del(17)(p11),
+der(17)dup(17)(q21q25)t(12;17)(?;q25)t(1;12)(q21;?)

NMZL Itoyama et al. (2002)

8 82/F 47,XX,t(3;13)(q27;q14),del(8)(q22),der(9)t(9;22)(p13;q11),+12,
T(14;18)(q32;q21),der(22)t(9;22)(p13;q11)ins(22;8)(q11;q24q22)

BL Bacher et al. (2011)

9 66/F 46,X,der(X)(Xqter→Xq13::?::Xp11.2→Xqter),der(3)t(1;3)(q12;q11.2),
T(3;13)(q27;q14),del(6)(q12),add(14)(q24)/46,idem,i(15)(q10)

CNS DLBCL Present case

NR, not reported; FL, follicular lymphoma; DLBCL, diffuse large B-cell lymphoma; BL, Burkitt’s lymphoma; NMZL, nodal marginal zone B-cell lymphoma; CNS DLBCL, 
primary diffuse large B-cell lymphoma of the central nervous system. Except for that seen in the present case, the karyotypes were described according to the system 
used in the Mitelman Database of Chromosome Aberrations and Gene Fusions in Cancer [16].

Figure 1. Gadolinium-enhanced T1-weighted magnetic resonance images 
showing mass lesions in the splenium of the corpus callosum (A) and the 
right cerebellum (B). Pathological images of the surgical specimen showing 
infiltration by lymphoid cells. H&E stain (C) and immunohistochemical stain-
ing of CD5 (D), CD20 (E), and MUM-1 (F). 
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scription factor that is expressed in germinal 
center B cells and functions as a transcriptional 
repressor [8]. Translocations involving BCL6 
are observed in approximately 30-40% of CNS 
DLBCL [1]. They can include a variety of non-
immunoglobulin partner genes as well as the 
immunoglobulin heavy locus and kappa and 
lambda loci, and cause deregulated BCL6 
expression [8]. In a multicenter study, Laï et al. 
detected three t(3;13)(q27;q14)-harboring lym-
phoma cases (1.5%) among 210 lymphoid tis-
sues; however, since Temperani et al. [2] first 
described the case of a patient with follicular 
lymphoma harboring t(3;13)(q27;q14) in 1996, 
only 8 cases of lymphoid malignancies with this 
translocation have been reported. Hence, it 
seems that the original estimate of the inci-
dence of this translocation (1.5%) might be too 
high. Furthermore, except for our case there 
have not been any reports about cases of CNS 
DLBCL harboring this translocation; therefore, 
it seems that the present case is the first 
reported case of CNS DLBCL to involve the 
t(3;13)(q27;q14) translocation. 

In a detailed analysis of two B-cell lympho- 
ma patients with t(3;13)(q27;q14), Galiègue-
Zouitina et al. [9] reported that the translo- 
cation resulted from the juxtaposition of the 
BCL6 sequence on chromosome 3q27 with  
the L-plastin (LCP1) sequence on chromosome 
13q14. Although BCL6 rearrangement was 
confirmed by FISH in the present case, we could 
not perform any detailed genetic analysis of the 
partner gene of BCL6; i.e., LCP1, because of 
the lack of a tissue specimen. Further accumu-
lation of cases will be required to enable the 
lymphomagenesis mechanism responsible for 
t(3;13)(q27;q14)-containing lymphoid malig-
nancies to be elucidated via molecular and 
genetic analyses.

As for the prognostic significance of t(3;13)
(q27;q14), it was reported that BCL6 rearrange-
ment is correlated with better outcomes in 
DLBCL [10], although another study obtained a 
different result [11]. However, it was suggest- 
ed that previous cases involving the t(3;13)
(q27;q14) translocation tended to also exhibit 

Figure 2. G-banded karyogram obtained in this case. The arrows show derivative chromosomes (A). Results of in-
terphase FISH analysis (B, C). The results of the FISH analysis performed with a BCL6 break-apart probe (Vysis LSI 
BCL6 Dual Color Break Apart Rearrangement Probe, 1N23-30, Abbott Molecular Inc., IL, USA) are shown in (B). One 
green (3’ BCL6, green arrows)/red (5’ BCL6, red arrows) colocalized signal from the unrearranged locus and two 
separate green/red signals can be seen. The results of the FISH analysis performed with an IGH break-apart probe 
(Vysis LSI IGH Dual Color Break Apart Rearrangement Probe, 5J73-01, Abbott Molecular Inc., IL, USA) are shown in 
(C). One red (3’ IGH, red arrows)/green (5’ IGH, green arrows) colocalized signal from the unrearranged locus and 
two separate red/green signals can be seen.
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another chromosomal abnormality, del (6q), 
and most of them demonstrated a poor pro- 
gnosis [3]. In a study of CNS DLBCL based on 
comparative genomic hybridization technique, 
Ricket et al. demonstrated that CNS DLBCL dis-
plays a mean of 5.5 chromosomal changes per 
tumor [12]. Among these changes, the loss of 
6q was most common (50%), and other studies 
obtained similar findings (frequency of 6q loss: 
45-47%) [13, 14]. Concerning its prognostic 
impact, several studies have found that the 
loss of 6q is significantly correlated with short-
er survival [12, 14, 15]. In addition, abnormali-
ties of chromosome arm 1q have been sug-
gested to be correlated with a poor prognosis 
[6]. In the current case, chromosomal analysis 
detected both del (6q) and an abnormality of 
the 1q arm; hence, we selected a high-dose 
methotrexate-containing regimen for the induc-
tion chemotherapy, but tumor progression was 
subsequently observed. Although it has been 
established that high-dose methotrexate regi-
mens represent the optimal therapy for CNS 
DLBCL, we suggest that high-risk cases of CNS 
DLBCL involving poor prognostic factors, such 
as del (6q) and 1q abnormalities, as were seen 
in the present study, might require more power-
ful treatments, for example, a combination of 
high-dose methotrexate and cytosine arabino- 
side.
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