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WHO Classification (2001)WHO Classification (2001)WHO Classification (2001)

•• B B --cell cell neoplasmsneoplasms

•• TT--cell and NK cell and NK ––cell cell neoplasmsneoplasms

•• Hodgkin lymphomaHodgkin lymphoma
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Small Cell LymphomaSmall Cell LymphomaSmall Cell Lymphoma

•• WHO classification 2001: a group of B cell WHO classification 2001: a group of B cell 
neoplasmsneoplasms that develop from mature (i.e. that develop from mature (i.e. 
peripheral) Bperipheral) B--lymphocytes. lymphocytes. 

•• The different subtypes appear to recapitulate The different subtypes appear to recapitulate 
stages of B cell differentiation. stages of B cell differentiation. 



Small Cell LymphomaSmall Cell LymphomaSmall Cell Lymphoma
•• Chronic Chronic lymphocyticlymphocytic leukaemialeukaemia (CLL)/ (CLL)/ 

Small Small lymphocyticlymphocytic lymphoma (SLL)lymphoma (SLL)

•• LymphoplasmacyticLymphoplasmacytic lymphoma (LPL)lymphoma (LPL)

•• Follicular Lymphoma (FL)Follicular Lymphoma (FL)

•• Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

•• Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)



Small Cell Lymphoma Small Cell Lymphoma Small Cell Lymphoma 
IncidenceIncidenceIncidence

Relative incidence varies widely:Relative incidence varies widely:

USA: 50% of all nonUSA: 50% of all non--Hodgkin LymphomasHodgkin Lymphomas

Middle East: 12%Middle East: 12%
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Chronic lymphocytic leukaemiaChronic lymphocytic leukaemiaChronic lymphocytic leukaemia (CLL)/(CLL)/(CLL)/ 
Small lymphocytic lymphoma (SLL)Small lymphocytic lymphoma (SLL)Small lymphocytic lymphoma (SLL)



Chronic lymphocytic leukaemia: Chronic lymphocytic leukaemia: leukemic leukemic 
form of diseaseform of disease 

Small lymphocytic lymphoma: Small lymphocytic lymphoma: solid organ solid organ 

diseasedisease::10 to 20% progress with time to CLL.10 to 20% progress with time to CLL.



CLL; WHO classification, 2007CLL; WHO classification, 2007

•• Monoclonal BMonoclonal B--cell lymphocytosis: clonal cell lymphocytosis: clonal 
lymphocytes in PB<5000/cumm with lymphocytes in PB<5000/cumm with 
aberrant phenotypeaberrant phenotype

•• CLL has two major variants: CLL has two major variants: may derive from may derive from 
either immunoglobulin V(H) gene unmutated (naeither immunoglobulin V(H) gene unmutated (naïïve) or mutated ve) or mutated 
(antigen(antigen--experienced) postexperienced) post--germinal center Bgerminal center B--cells (ZAPcells (ZAP--70 70 

negative)negative)..



CLLCLL

•• Develop from circulating CD23 +Develop from circulating CD23 +veve, , 
CD5+ve, CD5+ve, IgMIgM & & IgDIgD ++veve lymphocytes lymphocytes 
found in primary lymphoid follicles and found in primary lymphoid follicles and 
mantle zone of reactive secondary folliclesmantle zone of reactive secondary follicles

•• They express CD20 (week), CD79a They express CD20 (week), CD79a 
(strong), CD23, CD5 and week (strong), CD23, CD5 and week SIgSIg



CLL/ SLLCLL/ SLLCLL/ SLL

•• Stain positively for CD20, CD79a, CD23, Stain positively for CD20, CD79a, CD23, 
CD5CD5 , BCL2, and  express week , BCL2, and  express week SIgSIg

•• Stain negatively for CD3, CD10, BCL6, Stain negatively for CD3, CD10, BCL6, 
CD38, CD138, MUM1.CD38, CD138, MUM1.



CLL/ SLLCLL/ SLLCLL/ SLL

•• Lymph nodes show complete effacement by diffuse Lymph nodes show complete effacement by diffuse 
lymphoma infiltration with pale lymphoma infiltration with pale ““ proliferation centresproliferation centres”” 

present in 80 to 90% of the cases.present in 80 to 90% of the cases.

•• Spleen involvement is mainly seen in the form of white Spleen involvement is mainly seen in the form of white 
pulp infiltration. pulp infiltration. 

•• Marrow infiltration can be nodular, interstitial or diffuse Marrow infiltration can be nodular, interstitial or diffuse 
in pattern in pattern 



CLL/ SLL: CLL/ SLL: CLL/ SLL: DiagnosisDiagnosisDiagnosis

•• CLL:  is often diagnosed by bone marrow/ peripheral CLL:  is often diagnosed by bone marrow/ peripheral 
blood findings & blood findings & flowcytometryflowcytometry

•• CLL by CLL by flowcytometryflowcytometry; this uses a scoring system ; this uses a scoring system 
according to cells according to cells positivitypositivity for Bfor B--lymphocytes antigens lymphocytes antigens 

and surface and surface IgIg: : 
•• Scoring markers/ 1 point each: weak Scoring markers/ 1 point each: weak SIgSIg, CD5, CD23, , CD5, CD23, 

weak CD79b/CD22 and negative FMC7weak CD79b/CD22 and negative FMC7

Diagnostic CLL score: 4Diagnostic CLL score: 4--5.5.



CLL/ SLL: CLL/ SLL: CLL/ SLL: uncommon featuresuncommon featuresuncommon features

•• nuclear irregularity of the lymphoma cells &/ ornuclear irregularity of the lymphoma cells &/ or

negative staining for CD5 or CD23negative staining for CD5 or CD23
Should suggest the possibility of mantle cell lymphomaShould suggest the possibility of mantle cell lymphoma

•• plasmacytoidplasmacytoid differentiationdifferentiation
Should exclude Should exclude lymphoplasmacytoidlymphoplasmacytoid lymphomalymphoma

Other Differential: AML, ALL and other Small CLOther Differential: AML, ALL and other Small CL



CLL; WHO classification, 2007CLL; WHO classification, 2007

•• CytogeneticCytogenetic alterations are important in alterations are important in 
prognosis of CLL; prognosis of CLL; 80% of cases have abnormal 80% of cases have abnormal karyotypingkaryotyping..

•• Deletion at 13q14 is found in 50% of the cases, imply long surviDeletion at 13q14 is found in 50% of the cases, imply long survival val 

•• TrisomyTrisomy 12 found in 20% of cases usually show 12 found in 20% of cases usually show unmutatedunmutated IgIg V V 
gene region (aggressive clinical course)gene region (aggressive clinical course)



CLL; WHO classification, 2007CLL; WHO classification, 2007

•• RichterRichter’’s transformation: a term defines a clinical s transformation: a term defines a clinical 
situation in the evolution of CLL. situation in the evolution of CLL. 

•• Usually related to CLL cases with mutated Usually related to CLL cases with mutated IgIg V V 
gene region. gene region. 

•• 33--10% of CLL cases develop Richter10% of CLL cases develop Richter’’s s 
transformation (DLBCL); transformation (DLBCL); ImmunophenotypicallyImmunophenotypically, most cases , most cases 
of DLBCL irrespective of of DLBCL irrespective of clonalclonal relatioshiprelatioship to CLL show significant to CLL show significant 
differences in phenotype compared with the Bdifferences in phenotype compared with the B--CLL, with common loss of CLL, with common loss of 
CD5 and CD23. CD5 and CD23. 

•• 10 to 20% of SLL progress with time to CLL10 to 20% of SLL progress with time to CLL



Richter's transformation of chronic lymphocytic leukemia. The possible role 
of fludarabine and the Epstein-Barr virus in its pathogenesis. 

Thornton PD, 
et al. TLeuk Res. 2005 Apr;29(4):389-95.

Transformation of CLL into a large cell lymphoma has an incidence of 3-5%. 
Studied 101 cases of CLL treated with fludarabine over a 10-year period (1990- 
2000) and observed a 12% incidence of transformation. In six of 12 patients, 
transformation was documented within 4 months following treatment with 
fludarabine. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Thornton%20PD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract


Richter's transformation in chronic lymphocytic leukemia. 

Tsimberidou AM, Keating MJ., Semin Oncol. 2006 Apr;33(2):250-6.
Department of Leukemia, The University of Texas M. D. Anderson 
Cancer Center, Houston, TX 77030, USA. 

Richter's syndrome develops in 3.9% of cases of CLL.
The large cells of RS may arise through transformation of the original 
CLL clone or represent a new neoplasm. 
RS may be triggered by viral infections, such as Epstein-Barr virus 
(EBV). 
Trisomy 12 and chromosome 11 abnormalities, as well as multiple 
genetic defects, have been described in patients with RS. 

The median overall survival duration at our institution of patients with 
RS is 9.1 months 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tsimberidou%20AM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Keating%20MJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract


CLL/ SLL: CLL/ SLL: CLL/ SLL: prognostic featuresprognostic featuresprognostic features

•• proliferation index (Kiproliferation index (Ki--67) < 25% have a 67) < 25% have a 
significantly better prognosissignificantly better prognosis

•• > 10% of > 10% of prolymphocytesprolymphocytes in marrow in marrow 
aspirate is suggestive of an aggressive aspirate is suggestive of an aggressive 
clinical courseclinical course

•• P53 expression (10%)P53 expression (10%)
•• CD38 expressionCD38 expression





LymphoplasmacyticLymphoplasmacytic LymphomaLymphoma



LymphoplasmacyticLymphoplasmacyticLymphoplasmacytic lymphoma lymphoma lymphoma 
(LPL); WHO classification 2007(LPL); WHO classification 2007(LPL); WHO classification 2007

•• LPL is a neoplasm of small B lymphocytes, LPL is a neoplasm of small B lymphocytes, 
plasmacytoidplasmacytoid lymphocytes and plasma cells, lymphocytes and plasma cells, 
usually involving bone marrow, lymph nodes and usually involving bone marrow, lymph nodes and 
spleen. Usually CD5spleen. Usually CD5--ve and may have a serum ve and may have a serum 
monoclonal protein.monoclonal protein.

•• Plasmacytoid/cyticPlasmacytoid/cytic variants of other lymphomas variants of other lymphomas 
should be excluded (CLL, MCL, FL and MALT should be excluded (CLL, MCL, FL and MALT 
lymphoma). lymphoma). 

•• WaldenstromWaldenstrom’’ss macroglublinemiamacroglublinemia is a subset of is a subset of 
LPL with LPL with IgMIgM gammopathygammopathy of any concentration.of any concentration.



LymphoplasmacyticLymphoplasmacyticLymphoplasmacytic lymphomalymphomalymphoma

•• This lymphoma usually involves bone This lymphoma usually involves bone 
marrow, lymph nodes and spleen. marrow, lymph nodes and spleen. 

•• Lymphoma infiltration is diffuse Lymphoma infiltration is diffuse 
•• Some of the cells would show Some of the cells would show cytoplasmiccytoplasmic 

(Russell bodies) or nuclear inclusions (Russell bodies) or nuclear inclusions 
((Dutcher,sDutcher,s bodies). Reactive bodies). Reactive histiocyteshistiocytes 
can be numerous. can be numerous. 



LymphoplasmacyticLymphoplasmacyticLymphoplasmacytic lymphoma lymphoma lymphoma 
(LPL)(LPL)(LPL)

•• Positive: CD20, CD79a & for plasma cell Positive: CD20, CD79a & for plasma cell 
antibodies (CD38, CD138 and MUMantibodies (CD38, CD138 and MUM--1) 1) 

•• Positive for surface and Positive for surface and cytoplasmiccytoplasmic IgsIgs
•• Negative: (CD5 Negative: (CD5 --/+), CD23 (CLL) and /+), CD23 (CLL) and 

CD10 (FL)CD10 (FL)

•• Differentiation from MZL with plasma cell Differentiation from MZL with plasma cell 
differentiation can be difficultdifferentiation can be difficult



LymphoplasmacyticLymphoplasmacyticLymphoplasmacytic lymphoma lymphoma lymphoma 
(WHO Classification 2007)(WHO Classification 2007)(WHO Classification 2007)
•• Proposed diagnostic criteria for WM:Proposed diagnostic criteria for WM:
•• IgMIgM monoclonal monoclonal gammopathygammopathy of any of any 

concentrationconcentration
•• Bone marrow infiltration by LPL cellsBone marrow infiltration by LPL cells

•• Exclude other Exclude other IgIg producing lymphomas mainly producing lymphomas mainly 
CLL, MCL, FL, SMZL CLL, MCL, FL, SMZL 

•• A small percentage of LPL cases transform to A small percentage of LPL cases transform to 
diffuse large B cell lymphoma.diffuse large B cell lymphoma.





Follicular Lymphoma Follicular Lymphoma Follicular Lymphoma 
(FL)(FL)(FL)



Follicular Lymphoma (FL)Follicular Lymphoma (FL)Follicular Lymphoma (FL)

•• Neoplasm of follicle centre B lymphocytes, Neoplasm of follicle centre B lymphocytes, 
that recapitulates both the architecture and that recapitulates both the architecture and 
cytological features of normal secondary cytological features of normal secondary 
follicles.follicles.

•• Incidence: ranges from 7% in Middle East Incidence: ranges from 7% in Middle East 
to 20% in Western Europe toto 20% in Western Europe to 35% in USA35% in USA

•• Median age is 59 yearsMedian age is 59 years
•• Male: female= 1:1.7Male: female= 1:1.7



Follicular Lymphoma (FL)Follicular Lymphoma (FL)Follicular Lymphoma (FL)

•• Lymph nodes show complete or  partial Lymph nodes show complete or  partial 
replacement by nodular infiltrationreplacement by nodular infiltration

•• The follicles are often uniform, smaller than The follicles are often uniform, smaller than 
reactive follicles with a smaller mantle zone. reactive follicles with a smaller mantle zone. 

•• Polarity of follicles is absent and only small areas Polarity of follicles is absent and only small areas 
of of paracortexparacortex are usually seenare usually seen

•• Diffuse areas are common and often associated Diffuse areas are common and often associated 
with bands of fibrosiswith bands of fibrosis



Follicular Lymphoma (FL)Follicular Lymphoma (FL)Follicular Lymphoma (FL)

•• Lymphoma cells are composed of a Lymphoma cells are composed of a 
mixture of mixture of centrocytescentrocytes and and centroblastscentroblasts

•• They express B lymphocyte antigens They express B lymphocyte antigens 
(CD20, CD79a), GC antigens (CD10 and (CD20, CD79a), GC antigens (CD10 and 
BCLBCL--6) and BCL6) and BCL--2 2 

•• Networks of FDC are demonstrated by Networks of FDC are demonstrated by 
CD21 and CD23CD21 and CD23



Follicular Lymphoma (FL)Follicular Lymphoma (FL)Follicular Lymphoma (FL) 
Differential Differential Differential DxDxDx

•• Reactive Reactive lymphadenoapthylymphadenoapthy: polarity, : polarity, 
paracortexparacortex, mantle zone, BCL2,  CD10, mantle zone, BCL2,  CD10

•• Colonization of follicles by other Colonization of follicles by other 
lymphomas: MCL, MZL, LPL lymphomas: MCL, MZL, LPL 

•• Diffuse LBCL; 25% of grade 3 FL are Diffuse LBCL; 25% of grade 3 FL are ––veve 
for BCLfor BCL--2 protein; use other markers 2 protein; use other markers 
(CD21, CD10, BCL(CD21, CD10, BCL--6) and analysis of t 6) and analysis of t 
(14;18) by FISH(14;18) by FISH



Follicular Lymphoma (FL)Follicular Lymphoma (FL)Follicular Lymphoma (FL)

•• Grade 1Grade 1 00--5 5 centroblastscentroblasts per HPF (x400)per HPF (x400)

•• Grade 2Grade 2 66--15 15 centroblastscentroblasts per HPFper HPF

•• Grade 3Grade 3 >15 >15 centroblastscentroblasts per HPFper HPF 
3a:3a: CentrocytesCentrocytes presentpresent 
3b:3b: Solid sheets of Solid sheets of centroblastscentroblasts 

with no with no centrocytescentrocytes



Follicular Lymphoma (FL): Follicular Lymphoma (FL): Follicular Lymphoma (FL): 
reportingreportingreporting

•• Grade: 1, 2,3a or 3bGrade: 1, 2,3a or 3b
•• Proportion of follicular and diffuse areasProportion of follicular and diffuse areas

–– Predominantly follicular when follicular area is >75% of Predominantly follicular when follicular area is >75% of 
the whole lymphomathe whole lymphoma

–– Follicular and diffuse when follicular component makes Follicular and diffuse when follicular component makes 
25 to 75% of the lymphoma 25 to 75% of the lymphoma 

–– Predominantly diffuse when follicular component makes Predominantly diffuse when follicular component makes 
< 25% of the lymphoma. < 25% of the lymphoma. 

•• Any component of DLBCLAny component of DLBCL



Grading of F. Lymphoma

•• Reproducibility of grading FL is difficult among Reproducibility of grading FL is difficult among 
expert pathologists (60expert pathologists (60--70%)70%)

•• The number of large cells in FL is a continuumThe number of large cells in FL is a continuum
•• Clinical data re grading Clinical data re grading vsvs prognosis is prognosis is 

contradictorycontradictory
•• Current therapeutic strategies do NOT Current therapeutic strategies do NOT 

discriminate between grade 1discriminate between grade 1--3a.3a.
•• Proposal (WHO 2007): FL G1Proposal (WHO 2007): FL G1--3a and FL G3b3a and FL G3b



Follicular Lymphoma (FL)Follicular Lymphoma (FL)Follicular Lymphoma (FL)

25 to 30% of cases transform to DLBCL 25 to 30% of cases transform to DLBCL 
during their clinical courseduring their clinical course



Follicular Lymphoma in situ Follicular Lymphoma in situ 

•• Diagnosed in reactive lymph nodes where a few Diagnosed in reactive lymph nodes where a few 
germinal centres express Bclgerminal centres express Bcl--2/ t(14/18). 2/ t(14/18). 

•• Make sure that the BclMake sure that the Bcl--2 staining is not related 2 staining is not related 
to excess of T lymphocytes.to excess of T lymphocytes.

•• FL in situ can be found in de novo reactive FL in situ can be found in de novo reactive 
lymph nodes and in those close to nodes with FLlymph nodes and in those close to nodes with FL

•• Cong et al: Blood:99:3376Cong et al: Blood:99:3376--82, 2002: diagnosed 82, 2002: diagnosed 
13 cases; 3 of them developed into FL after 13 cases; 3 of them developed into FL after 
about 10 years of follow up about 10 years of follow up 



LightLight--chainchain--restricted germinal centres in reactive restricted germinal centres in reactive 
lymphadenitis: report of eight cases.lymphadenitis: report of eight cases. 
NamNam--Cha SHCha SH, , et al. et al. Histopathology. 2008 Mar;52(4):436Histopathology. 2008 Mar;52(4):436--44.44.

•• six cases of persistent reactive lymphadenitis six cases of persistent reactive lymphadenitis 
were analysed were analysed 

•• In all cases, some germinal centres contained a In all cases, some germinal centres contained a 
population of plasma cells and population of plasma cells and plasmacytoidplasmacytoid 
germinal centre cells showing light chain germinal centre cells showing light chain 
immunoglobulin restriction. immunoglobulin restriction. 

•• In three cases the monotypic cells also showed In three cases the monotypic cells also showed 
distinct Bcldistinct Bcl--2 expression. 2 expression. 

•• One of the patients developed a follicular One of the patients developed a follicular 
lymphoma, which became evident from a lymphoma, which became evident from a 
subsequent biopsy subsequent biopsy 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nam-Cha%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nam-Cha%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nam-Cha%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


Paediatric FLPaediatric FL

•• Morphology: Large irregular follicles resembling Morphology: Large irregular follicles resembling 
PTGCPTGC

•• Usually Grade 3Usually Grade 3
•• Positive: CD10 and BclPositive: CD10 and Bcl--6; Negative: Bcl6; Negative: Bcl--22
•• Genetics: t(14;18) is absentGenetics: t(14;18) is absent
•• Clinically: Stage 1 with nodal or testicular Clinically: Stage 1 with nodal or testicular 

presentationpresentation
•• Often cured by surgery or chemotherapyOften cured by surgery or chemotherapy
•• Rare BclRare Bcl--2 positive cases (aggressive)2 positive cases (aggressive)



FL of the intestineFL of the intestine

•• Small bowel, often duodenumSmall bowel, often duodenum
•• BclBcl--2 +2 +veve, often , often IgAIgA ++veve, t(14;18) +, t(14;18) +veve
•• Indolent diseaseIndolent disease
•• Often accidental findingOften accidental finding
•• Spontaneous regression is reportedSpontaneous regression is reported





Mantle Cell LymphomaMantle Cell Lymphoma



Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

•• is a diffuse B cell neoplasm composed of is a diffuse B cell neoplasm composed of 
monomorphicmonomorphic small to medium sized small to medium sized 
lymphocytes with cytological appearance of lymphocytes with cytological appearance of 
centrocytescentrocytes (cleaved cells)(cleaved cells)

•• is the equivalent of is the equivalent of ““pure pure centrocyticcentrocytic lymphomalymphoma”” 
in the Kiel classificationin the Kiel classification

•• develops from a CD5 positive peripheral B develops from a CD5 positive peripheral B 
lymphocyte found in mantle zonelymphocyte found in mantle zone of lymphoid of lymphoid 
folliclesfollicles



Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

•• represents 3represents 3--10% of lymphoma cases10% of lymphoma cases
•• thought to be rare in the Middle Eastthought to be rare in the Middle East
•• usually affects older patients with average usually affects older patients with average 

age of 60 yearsage of 60 years
•• male to female ratio of 2:1male to female ratio of 2:1
•• predominantly a lymph node diseasepredominantly a lymph node disease



Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

•• The The neoplasticneoplastic cells resemble cells resemble centrocytescentrocytes 
of germinal centres (? of germinal centres (? centrocytecentrocyte type 2)type 2)

•• They are small to medium in size and They are small to medium in size and 
contain irregular cleaved nuclei with contain irregular cleaved nuclei with 
inconspicuous nucleoliinconspicuous nucleoli

•• No other cell types are seen, except No other cell types are seen, except 
reactive T cells and reactive T cells and histiocyteshistiocytes



Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

Histological variants can mimic:Histological variants can mimic:
–– CLLCLL
–– Large cell lymphoma Large cell lymphoma ““BlastoidBlastoid”” variant where there is variant where there is 

a high mitotic indexa high mitotic index
–– May colonize reactive follicles and therefore can be May colonize reactive follicles and therefore can be 

confused with FLconfused with FL
–– Follicular variant shows diffuse expansion of mantle Follicular variant shows diffuse expansion of mantle 

zone associated with relative preservation of germinal zone associated with relative preservation of germinal 
centrescentres

–– About 25% of patients show About 25% of patients show lymphocytosislymphocytosis; such ; such 
cases can be confused with cases can be confused with prolymphocyticprolymphocytic 
leukaemia. leukaemia. 



Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

•• stain positive for B lymphocyte antibodies stain positive for B lymphocyte antibodies 
(CD20 & CD79a), BCL(CD20 & CD79a), BCL--2 protein, CD5 and 2 protein, CD5 and 
for surface for surface IgMIgM. . 

•• stain negative for CD23, germinal centre stain negative for CD23, germinal centre 
markers (CD10 & BCLmarkers (CD10 & BCL--6) and plasma cell 6) and plasma cell 
antibodiesantibodies

•• Stain negative for T cell markers (CD2, Stain negative for T cell markers (CD2, 
CD3, CD4, CD8) except CD5CD3, CD4, CD8) except CD5



Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)Mantle Cell Lymphoma (MCL)

•• positive staining for positive staining for CyclinCyclin D1 is seen in more D1 is seen in more 
than 80% of the cases of MCLthan 80% of the cases of MCL

•• in positive cases, All lymphoma cells should stain in positive cases, All lymphoma cells should stain 
positivepositive

•• is the most reliable marker of MCL. is the most reliable marker of MCL. 
•• staining for staining for CyclinCyclin D1 should be used regularly in  D1 should be used regularly in  

lymphoma diagnosis lymphoma diagnosis 
•• CyclinCyclin D1 D1 positivitypositivity varies in different Labsvaries in different Labs
•• FISH analysis: all cases of MCL demonstrate FISH analysis: all cases of MCL demonstrate 

chromosome 11;14 translocation and also chromosome 11;14 translocation and also 
overexpressionoverexpression of of CyclinCyclin D1 messenger RNAD1 messenger RNA



In-situ mantle cell lymphoma--a report of two cases.

Aqel N, Barker F, Patel K, Naresh KN.

Histopathology; January 2008; volume 52; pages: 256-260

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aqel%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Barker%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Patel%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Naresh%20KN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


CyclinCyclin D1 Negative MCLD1 Negative MCL

CyclinCyclin D1D1--negative mantle cell negative mantle cell 
lymphoma: a lymphoma: a clinicopathologicclinicopathologic study study 
based on gene expression profiling.based on gene expression profiling. 

Fu Fu KK,et,et al  (al  (Lymphoma/Lymphoma/LeukemiaLeukemia 
Molecular Profiling ProjectMolecular Profiling Project).). 

Blood. 2005 Dec 15;106(13):4315Blood. 2005 Dec 15;106(13):4315--21 21 
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The clinical, pathologic, and genetic features of 6 The clinical, pathologic, and genetic features of 6 
cases of cases of cyclincyclin D1D1--negative MCL. negative MCL. 

All 6 cases exhibited the characteristic morphologic All 6 cases exhibited the characteristic morphologic 
features and the unique gene expression features and the unique gene expression 
signature of MCL but lacked the t(11;14)(q13; signature of MCL but lacked the t(11;14)(q13; 
q32) by fluorescence in situ hybridization (FISH) q32) by fluorescence in situ hybridization (FISH) 
analysis. analysis. 

The The tumortumor cells also failed to express cells also failed to express cyclincyclin D1 D1 
protein, but instead expressed either protein, but instead expressed either cyclincyclin D2 D2 
(2 cases) or (2 cases) or cyclincyclin D3 (4 cases). D3 (4 cases). 

There was good correlation between There was good correlation between cyclincyclin D D 
protein expression and the corresponding mRNA protein expression and the corresponding mRNA 
expression levels by gene expression analysis. expression levels by gene expression analysis. 



Patients with Patients with cyclincyclin D1D1--negative MCL were similar negative MCL were similar 
clinically to those with clinically to those with cyclincyclin D1D1--positive MCL. positive MCL. 

In conclusion, cases of In conclusion, cases of cyclincyclin D1D1--negative MCL do negative MCL do 
exist and are part of the spectrum of MCL. Upexist and are part of the spectrum of MCL. Up-- 
regulation of regulation of cyclincyclin D2 or D3 may substitute for D2 or D3 may substitute for 
cyclincyclin D1 in the pathogenesis of MCL.D1 in the pathogenesis of MCL.



Indolent MCL, WHO 2007Indolent MCL, WHO 2007

•• A in A in dolentdolent form of MCL has form of MCL has eeneen recognised with recognised with 
long survival (18long survival (18--144 m).144 m).

•• Most of the cases have been diagnosed Most of the cases have been diagnosed 
retrospectivelyretrospectively

•• Usually nonUsually non--nodal disease, nodal disease, leukemicleukemic phase is phase is 
common, common, spenomegallyspenomegally may appear latermay appear later

•• None of the above are predictive of indolent None of the above are predictive of indolent 
MCLMCL



Is BIs B--PLL an entity?PLL an entity?

Definition: PLL >55% Definition: PLL >55% prolymphocytesprolymphocytes in PB in PB 
without t(11,14).without t(11,14).



BB--prolymphocyticprolymphocytic leukaemia with t(11;14) revisited: a leukaemia with t(11;14) revisited: a 
splenomegalicsplenomegalic form of mantle cell lymphoma evolving with form of mantle cell lymphoma evolving with 
leukaemia.leukaemia. 

RuchlemerRuchlemer RR, , ParryParry--Jones NJones N, , BritoBrito--BabapulleBabapulle VV, , AttolicoAttolico II, , 
WotherspoonWotherspoon ACAC, , MatutesMatutes EE, , CatovskyCatovsky DD.. 

Br J Br J HaematolHaematol. 2004;125: 330. 2004;125: 330--66
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Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)

•• a B cell lymphoma which comprises three a B cell lymphoma which comprises three 
distinct anatomical and histological subtypes: distinct anatomical and histological subtypes: 
SplenicSplenic MZL, MZL, ExtranodalExtranodal MZL of MALT type and MZL of MALT type and 
nodal MZLnodal MZL

•• accounts for about 7% of all cases on NHLaccounts for about 7% of all cases on NHL
•• Arises from B lymphocytes of Arises from B lymphocytes of ““marginal zonemarginal zone””; ; 

an area found surrounding reactive secondary an area found surrounding reactive secondary 
follicles, rich in follicles, rich in ““monocytoidmonocytoid B lymphocytesB lymphocytes””



Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)

•• Lymphoma cells are composed of a Lymphoma cells are composed of a 
mixture of small mixture of small centrocytecentrocyte--like cells, like cells, 
small lymphocytes, small lymphocytes, monocytoidmonocytoid cells, and cells, and 
centroblastcentroblast and and immunoblastimmunoblast--like cells, in like cells, in 
addition to cells exhibiting plasma cell addition to cells exhibiting plasma cell 
differentiation. differentiation. 



Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)Marginal Zone Lymphoma (MZL)

•• Positive for B lymphocyte antigens (CD20 & CD79a)Positive for B lymphocyte antigens (CD20 & CD79a)
•• Lymphoma cells show light chain restriction, is helpful in Lymphoma cells show light chain restriction, is helpful in 

differentiating MALT lymphoma from inflammatory differentiating MALT lymphoma from inflammatory 
conditions in primary epithelial organs.conditions in primary epithelial organs.

•• Express surface Express surface immunoglobulinsimmunoglobulins ((IgMIgM & & IgDIgD in in splenicsplenic 
MZL)  and  MZL)  and  IgMIgM and and IgAIgA or or IgGIgG in MALT lymphomain MALT lymphoma

•• They are negative for small cell lymphoma markers They are negative for small cell lymphoma markers 
(CD5, CD10, CD23, BCL(CD5, CD10, CD23, BCL--6 and 6 and CyclinCyclin D1)D1)

•• Negative for T cell antibodies (CD3, CD2, CD4 & CD8)Negative for T cell antibodies (CD3, CD2, CD4 & CD8)
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