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Three cellular components: 

small lymphocytes, 

prolymphocytes and para-

immunoblasts

Ly

Ly

Ly

PL

PI



Pseudo-follicular pattern: 85% of cases (lymph node, bone-marrow, extranodal sites)





Diffuse growth pattern: 7% of cases; scanty prolymphocytes and paraimmunoblasts



Tumor-forming



Residual CLL

DLBCL

DLBCL

Richter Syndrome – DLBCL type: related or unrelated (EBV+)



Richter Syndrome – Hodgkin type



Bone-marrow involvement

Interstitial

Nodular

Diffuse

Pseudo-follicles (clear centres)

Useful for the diagnosis  



Phenotype

CD20 + (weak but stronger in pseudo-follicles)

CD19, CD22, CD79a (homogeneously strong)

CD5 + (variable but stronger in pseudo-follicles)

CD23 + (variable but stronger in pseudo-follicles)

IgM/IgD+ (weak)

CD200 +

LEF1 +

ZAP70 (related to the IGVH mutational status: 85% 
concordance)

IRF4 (+ in pseudo-follicles)

Cyclin D1 - (rare cases with weak, partial staining in 
the absence of t(11;14) and SOX11 positivity

IRTA1, MNDA, T-bet -

CD10, BCL6, LMO2 –

Ki-67 + (higher in pseudo-follicles) 



CD 20 – Reactive LNCD 20 – CLL

CD 5 – CLL

CD 5 – CLL

CD 23 – CLL



ZAP70 – Reactive LN

ZAP70 – Unmutated CLL
Cyclin D1 - CLL



IRF4 – Proliferation Centre Ki-67 – Proliferation Centre



Molecular diagnostics

• BCR (IGHV) sequencing: 

• Mutated (<98% identity with the germline 
configuration) (50 -70 %)

• Unmutated (>98% identity with the germline 
configuration) (30 -50%).

• Stereotyped subsets

• Cytogenetics/FISH

• Sequencing/NGS



Damle et al Blood 1999 Hamblin et al Blood 1999





Cytogentics/FISH



Gaidano G and Rossi D





Gaidano G and Rossi D



Small lymphocytes + plasmacytoid 

elements + plasma cells

Exclusion diagnosis as other lymphomas 

can show plasmacellular differentiation

MYD88 L265P mutation characteristic 

but not exclusive

IgM paraprotein not necessarily required

WM found in a substantial subset, but 

not synonymous of LPL









Phenotype

CD19, CD20, CD22, CD79a, CD79b +

CD5 -

CD23 -/+

IgM+ (CYTOPLASMIC!) 

IgD-

CD38+

IRF4 +/-

CD45 +/-

CD138 -

CD200 -

LEF1 -

Cyclin D1 -

IRTA1, MNDA, T-bet -

CD10, BCL6, LMO2 –

Ki-67: low



CD20 – LPL

kappa – LPL

lambda – LPL



IgM – LPL IgD – LPL

IRF4 – LPL



CD27 – LPL



• GENOTYPE

• IGHV mutations not ongoing

• Biased IGHV usage 

• CYTOGENETICS

• No specific alterations

• 50% 6q- (but found also in other lymphomas) 





Lymphoplasmacytic Lymphoma 
and Nodal Marginal Zone 
Lymphoma

• MYD88 L265P can distinguish LPL (70-100%) 
from NMZL (0-20%)

• Frequency in NMZL may be overstated. Re-
review reveals may of the cases are LPL

• Who to test for MYD88 L265P

• Classic WM diagnosis, testing likely will 
add little

• Small B-cell lymphoma with plasmacytic 
differentiation, where LPL and other small 
B-cell lymphomas are in the differential 
diagnosis should be tested

• CXCR4 mutation may illuminate cases 
negative for MYD88

• Further gene mutations: ARID1A, CD79B



Treon et al. JCO, 2020 







Mantle-zone

Diffuse

Nodular

Epithelioid

histiocytes
MCL

Growth

Patterns

Mantle-zone



Classical MCL Blastoid MCL

Polymorphic MCL



Phenotype

CD19, CD20, CD22, CD79a, CD79b +

CD5+

IgM+

IgD+

Cyclin D1+ (>95%)

SOX11+ (- in leukemic non nodal)

BCL2+

CD23 -

IRF4 -

CD200 – (at times + in leukemic non nodal)

LEF1 – (at times + in blastoid/pleomorphic)

IRTA1, MNDA, T-bet -

CD10, BCL6, LMO2 –

Ki-67: variable



CD20 CD5

CD23



Cyclin D1 (>95%) SOX11 (>90%)





Rosenwald A et LLMPP, Cancer Cell 2003;

3(2):185-97.



>50%



Prognostic impact of 17p del and TP53 mutations in MCL 

Royo C et al, Leukemia 2012

High 3-gene signature

Low 3-gene signature (SOX11 low) High 3-gene signature (SOX11high) 















cMCL

(n=15)

iMCL

(n=12)

P 

value

B symptoms (%) 33 0 0.03

Non-ambulatory performance 

status 
ECOG≥2 (%)

70 0 0.01

Nodal presentation (lymph 

nodes >1 cm) (%)*

93 17 <0.00

1

High serum LDH* (%) 46 0 0.03

Intermediate or high-risk MIPI 46 0 0.016

Morphology 

Small cell (%)
Classical

Blastoid

13

74
13

67

33
-

0.007

IGHV gene hypermutations 

(>5%)

20 70 < 0.04

Genomic Profile

1.imbalance
³ 2 imbalances

13
87

100
0

<0.00
1

Chemotherapy at any time (%) 100 17

Dead patients (%) 47 0 <0.00

1

5-year overall survival (%) 49 100 0.03



Figure 1

LNMCL shows a specific gene

signature and SOX11 negativity

SOX11





LN with Cyclin D1+

In Situ Pattern

SOX11 negative 

May be CD5 negative 

Rare event: <1% of LNs

Low risk of Progression (<10%)

SOX11 positive 

More often CD5 positive 

Higher risk of progression

Similar pattern can be seen 

at relapse or at distant sites







Phenotype

CD19, CD20, CD22, CD79a, CD79b +

IgM+

IgD+

MNDA+

DBA44+/-

IRF4 -/+

BCL2+ (weak)

Annexin A-

CD5- (exceptions)

CD23-

Cyclin D1 –

SOX11-

CD200 –

LEF1 –

IRTA1, T-bet -

CD10, BCL6, LMO2 –

Ki-67: variable



CD79a CD79a

DBA.44 IgM IgD

Ki-67 CD21

IRF4 BSAPMNDA



BM involvement

nodular, 

Interstitial. 

Intra-sinusoidal











Phenotype

CD19, CD20, CD22, CD79a, CD79b +

IgM/G+

IgD-/+

IRTA1+, T-bet+ (monocytoid); MNDA+ (splenic-type)

IRF4-/+ (plasma cell differentiation)

BCL2+ (weak)

CD5- (rarely +)

CD23-

Cyclin D1 –

SOX11-

CD200 –

LEF1 –

CD10, BCL6 (colonization), LMO2 –

Ki-67: variable







V. Tabanelli, S. Fiori, A. Calleri, F. Melle, G. Motta, S. Mazzara, 
M.R. Sapienza, M. Del Corvo, P. Antoniotti, M. Giuffrida, G. 

Procida, V. Rossi, E Derenzini


