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Abstract
Here we present unusual case of composite splenic marginal zone lymphoma (SMZL) and mantle cell lymphoma (MCL) that presented with P53 deletion and 
tetraploid DNA content. 
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Case Report
A 71-year-old woman referred to our medical center due to 

abdominal pain. She was found to have splenomegaly without 
lymphadenopathy. Her complete blood count was remarkable for mild 
anemia and thrombocytopenia (41 x 103/µL). Her white blood cell 
count was 6.8 x 103/µL, with a normal absolute lymphocyte count of 3.2 
x 103/µL. Mature-appearing small lymphocytes and a few large atypical 
lymphocytes with blastic morphology and sharp vacuoles were seen in 
a peripheral blood smear (Figure 1A). 

Flow cytometry of the peripheral blood demonstrated kappa-
restricted B lymphocytes that accounted for 50% of total lymphocytes. 
80% of them were characterized by CD19high, CD20+, CD5- CD22+, 
FSClow/SSClow profile and a diploid DNA content. The remaining 20% 
of B cells were characterized by CD19low, CD20+, CD5+/- variable CD22++, 
FSChigh/SSChigh profile and a tetraploid DNA content (Figure 1B). Both 
populations were negative for CD10, CD11c, CD23, CD43, CD103, 
CD200, LAIR-1, and expressed dim CD38 and low cytoplasmic IgD/
IgM. Flow cytometry of the bone marrow aspirate showed the same 
kappa-restricted B cells populations demonstrated in peripheral blood, 
and the large vacuolated lymphocytes were clearly visible in the film 
(Figure 1C I). 

The bone marrow biopsy showed diffused cell infiltration with two 
different patterns, small/medium size cells and atypical vacuolated 
large cells. Both small and large cells stained positive for CD20 and 
PAX-5 that together accounted for 80% of the total hematopoietic 
cellularity. BCL-1 staining was positive mainly in the large cells. KI67 
was positive in 20% of total cells. CD10, BCL-6, CD30, CD23, MUM1 
and SOX-11 were negative (Figure 1C II-VI). 

IgH-rearrangement by PCR showed monoclonality. PCR analysis 
for t(11;14) was negative, however FISH analysis confirmed tetraploid 
karyotype including t(11;14)(q13;q32) translocation in the large cells 
and not in the small cells. FISH analysis for BCL-2 and BCL-6 were 
negative in both populations. P53 was found to be deleted in all the 

large tetraploid cells as well as in a portion (16%) of the small diploid 
cells (Table 1). 

The patient received one cycle of attenuated R-CHOP (60%) without 
significant clinical response. Therefore, therapy was substituted to the 
Bendamustine-Rituximab (BR) regimen. Flow cytometry that was done 
on peripheral blood one month after the first course revealed complete 
disappearance of the large tetraploid cells and residual diploid small 
CD5 negative kappa-restricted B cells that accounted for 10% of total 
lymphocytes. Two cycles of the BR protocol resulted in stable disease. 
Therefore, splenectomy was performed due to persistent splenomegaly 
(up to 26 cm) and symptomatic refractory abdominal pain. Flow 
cytometry of the spleen showed no large tetraploid cells and residual 
diploid small CD5 negative kappa-restricted B cells that accounted for 
4% of total lymphocytes. The reactive T-cells in the background were 
comprised of 65% αβ TcR+ T cells and 35% γδ TcR+ T cells. The spleen 
biopsy confirmed small aggregates of B lymphocytes in a background 
of reactive T-cells.

The patient in our case showed two restricted B cells subsets 
with distinct morphological, immuno-phenotypic and molecular 
characteristics at diagnosis. It wasn’t clear whether these subsets 

% of positive nuclei
t(11;14) P53 deletion BCL6 t(14;18)

Big near tetraploid nuclei 
(~15-20% of total quantity 
of nuclei)

100 100 0 0

Normal size nuclei 0 16 0 0

Table 1. % of positive nuclei
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Figure 1. A. Peripheral blood-smear showing large atypical lymphocytes with sharp vacuoles. B. Flow cytometry of the peripheral blood showing cells with diploid and tetraploid DNA 
content (I), FSClow profile in diploid and FSChigh profile in tetraploid cells (II), and CD20 expression in both diploid and tetraploid cells (III). Plot IV showing the FSChigh/CD20+ large B cells 
in green and FSClow/CD20+ small B cells in red; both B-cell populations are Kappa restricted (V). CD5 is variably expressed on the FSChigh/CD20+ large B cells and not on the FSClow/CD20+ 
small B cells (VI). C. Atypical large vacuolated lymphocytes in the bone marrow aspiration (I). Small/medium size cells and atypical vacuolated large cells (marked with a circle) in bone 
marrow biopsy (II). Immuno-histochemistry for CD20 (III), BCL-1 (IV), SOX-11 (V), and KI67 (VI)
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represent coexistence of two distinct lympho-proliferative disorders 
or two variants of the same lympho-proliferative disorder. However, 
the findings of positive CD5 expression by flow cytometry and t(11;14) 
(q13; q32) translocation by FISH in the large cells and not in the small 
cells suggested that the large cells represented MCL. 

The morphological, immune-phenotype and molecular 
characteristics of the small cells were different from classical MCL, 
Chronic Lymphocytic Leukemia, Follicular Lymphoma or Hairy Cell 
Leukemia. The complete absence of the t(11;14)(q13;q32) translocation 
in the small cells makes the possibility of a CD5 negative MCL variant 
[1] unlikely. The lower CD38 and cytoplasmic IgM expression and 
lack of other typical features such as plasmacytic differentiation, 
Dutcher bodies or increase mast cells in the bone marrow made 
their classification as Lympho-plasmacytic Lymphoma unlikely. 
Considering the massive splenomegaly (25 cm by US at diagnosis), 
lack of lymphadenopathy and the relatively low lymphocytosis in the 
patient, the small B cells could possibly represent SMZL admixed with 
the MCL as was previously shown in other reported cases [2-4].

A remarked tendency to harbor chromosome numbers in the 
tetraploid range was previously reported in pleomorphic blastoid 
variants of MCL which are known to have an aggressive behavior [5]. 
However, lack of SOX11 and the weak CD5 expression as we found in 
our case were shown to be associated with indolent MCL variant. Indeed 
it was shown that leukemic non-nodal MCL variant cells are frequently 
presented in indolent MCL [5]. As we reported on a previous Hairy 
cell leukemia variant case [6], the current case also demonstrated p53 
deletion in two out of four chromosomes 17 in the tetraploid cells. As 
p53 was deleted in two chromosomes and not in three chromosomes, 

we assume that this deletion initially occurred in a diploid cell that later 
become tetraploid. Artificial introduction of p53 was shown to induce 
cell cycle arrest in cancer cells [6]. Although such evolution needs to 
be approved, these two unusual cases suggest that endogenous re-
acquisition of two functional P53 copies upon tetraploidization may 
cause cell cycle arrest, hence, diminishing disease proliferation and 
dissemination. This proposed mechanism may explain the unexpected 
lower proportion of the MCL cells as compared to the small cells. 
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