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The Four Humors of Hippocratic Medicine. Color-enhancement of Virgil Solis engravings, 16th century. 
Blood corresponds to ΨsanguineΩ personality type; pleasure-seeking and sociable!

Hebah Ali §Consultant Haematopathologist§HMDS Leeds

Lymphoma Pathology I



WHAT DO YOU AIM TO GAIN FROM THIS SESSION?



WHAT DO YOU AIM TO GAIN FROM THIS SESSION?

How to 

approach a 

lymph node 

biopsy?

Past exam 

cases and 

comments for 

extra marks

New entities 

and updated 

classifi -

cation

Comments for extra marks.

Short cases: A lymphoma and a reactive. Everyday encounter or spotter morphology.

Long case: Either malignant or reactive. Testing knowledge or identifying pattern.



EOECOURSE: LYMPHOMA 1 SESSION OBJECTIVES

High Grade 

B-cell Lymphomas

Immunodeficiency 

and EBV related

T-cell Lymphomas

Including Cutaneous



HAEMATOLOGICALCANCERS REPORTING IN THE NHS

Integrated 

diagnostic 

reporting

Multi-

disciplinary 

meeting

Specialist Integrated Haematological 

Malignancy Diagnostic Service

SIHMDS

NETWORK

Hospitals



HOW DOES A NON-NEOPLASTIC LYMPH NODE LOOK LIKE?

Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 

Architecture of a reactive lymph node



WHERE DO THE B-CELLS COME FROM?

SwerdlowSH et al. WHO classification of tumoursof haematopoieticand lymphoid tissues. Lyon, France: IARC Press, 2017



WHERE DO THE T-CELLS COME FROM?

SwerdlowSH et al. WHO classification of tumoursof haematopoieticand lymphoid tissues. Lyon, France: IARC Press, 2017



WHAT ARE THE COMMON LYMPHOMA PATTERNS?

Diffuse

Diffuse large cells

ÅDiffuse large B-cell lymphoma

ÅAnaplastic large cell lymphoma

Diffuse small/ medium sized cells

ÅBurkitt lymphoma

ÅLymphoplasmacytic lymphoma

Large cells scattered

In a diffuse or nodular background

ÅClassical Hodgkin lymphomas

ÅNodular lymphocyte predominant 

Hodgkin lymphoma

ÅT-cell/ histiocyte-rich B-cell 

lymphoma

Nodular

ÅFollicular lymphoma

ÅSmall lymphocytic lymphoma/ 

chronic lymphocytic leukaemia 

(pseudofollicular)

ÅFollicular variants of other 

lymphomas



WHAT COLOUR IS THE NEOPLASM?



WHAT COLOUR IS THE NEOPLASM?

Large lesional cells (ample 

cytoplasm):

e.g. DLBCL

Background cells:

Histiocytese.g. TCRBCL, HL

Eosinophils e.g. cHL, AITL, LCH

Necrosis:

?High grade

Exclude infectious and vascular aetiologies

Sclerosis:

Thick septaee.g. NS cHL

Delicate e.g. 1ry mediastinal

Blood vessels:

e.g. AITL

Small cells:

Low grade e.g. CLL/SLL or mantle

Medium/large w minimal cytoplasm:

e.g. Burkitt

Background cells:

Small lymphocyte e.g. some NLPH or 

lymphocyte rich cHL

Pink BluePurple



IMMUNOHISTOCHEMISTRY BASICS

B-cells

§CD20

§CD79a

§CD19

§CD22

§Pax-5 (nuclear)

T-cells

§CD2

§CD3

§CD5

§CD7

§CD4

§CD8

Ki-67 (MIB-1)

§BCL2

§CD10

§BCL6

§CD21, CD23 (FDC)

Germinal Centre

Proliferation fraction



B-CELL DIFFERENTIATION

Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 



B-CELL DIFFERENTIATION

Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 



FOLLICULAR LYMPHOMA

HE CD10 + BCL2 +CD21 FDCsCD20 + BCL6 +



T-CELL DIFFERENTIATION

Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 



T-CELL DIFFERENTIATION

Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 



ANGIOIMMUNOBLASTIC T CELL LYMPHOMA

CD3 +

CD4 +

CD2 +

CD5 +

CD7 +

CD10 +

CD8 (-)

ICOS +

PD1 +

CXCL13 +

HE



LYMPHOMA IS A CLINICAL CONTEXT-SENSITIVE DIAGNOSIS

Moss, Context Matters, Considerations for LargeȤScale Conservation. Conservation 2002. Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 

Follicular lymphoma Duodenal-Type FL

PTLD DLBCL EBV+ DLBCL NOS

Localised diseaseSystemic disease

No immunodeficiency or prior 

lymphoma

Transplant recipient



Preserved or effaced/distorted? Partially or totally?

Diffuse, nodular, large scattered cells, intravascular, intra-sinusoidal, 

mixed, etc.

Pink, blue or purple? Why?

Definitely ?

identified? Size and shape?

Monomorphic or pleomorphic?

.. Mitosis and apoptosis?

Lesionalcells ? 

expression? ?

cells and associated ?



B-CELL LYMPHOMAS: ARBITRARY CLASSIFICATION

Small B-cell

(low grade)

DLBCL

Large B-cell

(high grade)

Burkitt Double-hit

Triple-hit

High grade NOS

CD5 + CD5 -

MantleCLL/SLL

Follicular

Hairy cell

Marginal & MALT

LPL



CASE 1

63M Testicular mass. Orchidectomy.

Diffuse infiltration Pleomorphic large cells



CASE 1

CD20 +

BCL2 +

Ki67/MIB1 high

High proliferation >40%

CD10 (-)

BCL6 ± IRF4/MUM1 +



DIFFUSE LARGE B-CELL LYMPHOMA: CELL OF ORIGIN

Hans Algorithm

CD10 IRF4/MUM1BCL6

The 2017 WHO classification REQUIRESthe identification of these two subtypes

Hans CP, WeisenburgerDD, Greiner TC, GascoyneRD, et al. Confirmation of the molecular classification of diffuse large B-cell lymphoma by 

immunohistochemistry using a tissue microarray. Blood. 2004 Jan 1;103(1):275-82



CASE 1

63M Testicular mass. Orchidectomy.

Diffuse large B-cell lymphoma, NOS

Non-germinal centre subtype

Cell of origin: immuno-privilegsite. Association with MYD88, CD79b and CARD11 mutations.

Hans algorithm. Prognostic maker: CD5 and double expressor. Genetics: FISH to exclude DH.

2019S (short) : Primary testicular B-cell lymphoma.



COO GCB vs ABC Double-expressor CD5 +

DIFFUSE LARGE B-CELL LYMPHOMA: IHC SUBGROUPS

Hans Algorithm

Poorer prognosis than CD5 (-) DLBCL20-35% DLBCL (do NOTconfuse with double-hit)Mandatory in the report



CASE 2

40F Bulky mediastinal mass. No distant lymphadenopathy 

or marrow involvement on radiology. 

Compartmentalising, alveolar fibrosis Abundant pale cytoplasm



CASE 2

CD20 +

CD23 ± (cellular) CD30 ±

CD10 (-)

BCL6 +

Non-germinal centre 

phenotype

IRF4/MUM1 +

Ki67/MIB1 high

Variable Variable



CASE 2

Primary mediastinal (thymic) 

large B-cell lymphoma (PMLBCL)

40F Bulky mediastinal mass. No distant lymphadenopathy 

or marrow involvement on radiology. 

Epidemiology: young female. Typical presentation: bulky disease early stage. 

IHC profile: CD30 CD23 MAL. Prognosis: good.



SITE-SPECIFIC LARGE B-CELL LYMPHOMAS

Primary CNS

ÅAny age

ÅPost GC phenotype

ÅWorse outcome

ÅFrequent MYD88 

Primary (Thymic)

Mediastinal 

ÅYoung females

ÅPost GC phenotype

ÅBetter outcome

Primary Testicular 

(not a separate WHO entity)

ÅMen >60

ÅPost GC phenotype

ÅMYD88 

Primary Cutaneous 

(Leg Type)

ÅElderly women

ÅPreferentially lower legs

ÅPost GC phenotype

ÅCDKN2A MYD88 inferior 

prognosis
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CASE 3

26F Right neck supraclavicular lymph node. ? Lymphoma.

Polymophousinfiltration Scattered large cells



CASE 3

CD3 numerous T-cellsCD68 BG histiocytes No FDCs on CD21



CASE 3

Pax5 + CD30 (-) CD15 (-)

Ki67 in cycleCD10 ±

CD20 +

CD79a +

BCL6 + IRF4/MUM1 +



CASE 3

26F. Right neck supraclavicular lymph node. ? Lymphoma.

T cell/histiocyte-rich 

large B-cell lymphoma

Variant of DLBCL. Aetiology: mediated by cytotoxic CD8-positive T cells, proportion of cases are 

pathogeneticallyrelated to NLPHL. Prognosis: high-stage disease with bone marrow and extranodalinvolvement.



DDX: LARGE CELLS SCATTERED IN DIFFUSE OR NODULAR BG

TCHRBCL NLPHL cHL

Site Nodal & extra-nodal Nodal Nodal

Advanced stage 67% 10% 50%

Large cells Variable LP (popcorn) Reed-Sternberg or HC

Large cells IHC CD30ī/+ , CD15ī, EBVī

CD20+, CD79a+, Pax5+, OCT-2+

CD30ī/+ , CD15ī, , EBVī

CD20+, CD79a+, Pax5+, OCT-2+

CD30+, CD15+/ð, EBV+/ī

CD20ī, CD79aī, Pax5+, OCT-2ī

Small cells T-cells CD8>CD4 B-cells

T-cells PD1+, CD4+

T-cells CD4>CD8

Background Absence of CD21+ FDC 

meshworks

Presenceof CD21+ FDC 

meshworks



CASE 4
22M Bowel obstruction secondary to intussuscepting 

tumour. Right hemicolectomy.

Monomorphic population. Starry sky. Medium to large cells. Apoptosis.

B 6M Jaw mass in African boy.



CASE 4

CD20 + BCL2 (-) CD10 + BCL6 +

MYC+ IHC

MIB1 100%

IRF4/MUM1 (-)
Can be focally/weakly +

MYC+ FISH

CD3 rare T cells



CASE 4

Burkittlymphoma (BL)

22M Bowel obstruction secondary to intussuscepting 

tumour. Right hemicolectomy.

Presentation: extranodalsites or as an acute leukaemia. Clinical course: highly aggressive, but curable neoplasm. Genetics: 

translocation involving the MYConcogene is a constant feature. EBV infection varies according to the epidemiologic type.

2011S (short) BL in appendix, 2017S (long) BL with granulomatous reaction.



EPIDEMIOLOGIC TYPES OF BURKITTLYMPHOMA

§EBV + >90%.

§In the malaria belt.

§Primarily young children.

§Extranodal.

§Most common in the jaw, facial 

bones, and orbit.

§EBV + 5-30%.

§Throughout the world.

§Children and young adults.

§Extranodal.

§Ileocecalregion is the most 

frequent.

§EBV + 25-40%.

§May also occur in other 

immunodeficiency states.

§Incidence has been falling.

§Slightly atypical cytologic

features.

Endemic Sporadic AIDS-associated

Source: E. Jaffie et al. Haematopathology. Elsevier, 2nd edition, 2016 



CASE 5

70M Widespread lymphadenopathy, perisplenicmass, 

testicular mass. Orchidectomy. MYC& BCL2 by FISH.

Diffuse infiltration Apoptosis. High proliferation.

B Widspreadlymphadnopathy, splenic mass. Splenectomy. 



CASE 5

CD10 +CD20 +

BCL2 +

High Ki67

MYC + FISH

BCL2 + FISH

IRF4/MUM1 (-)

BCL6 (-)



CASE 5

High grade B-cell lymphoma

with MYCand BCL2 rearrangements 

(double hit)

70M Widespread lymphadenopathy, perisplenicmass, 

testicular mass. Orchidectomy. MYC& BCL2 by FISH.

New entity. Genetics: Defined by the presence of rearrangements of both MYCand BCL2. IHC: Usually GC phenotype. 

Prognosis: Aggressive neoplasm may require intensifying the treatment.

Related 2015S (long) old classification: B-cell lymphoma, unclassifiable, with features intermediate between DLBCL 

and BLand double hits MYCand BCL2.



HIGH-GRADE B-CELL LYMPHOMAS 2008

DLBCL
BCL2± GC or ABC

Ki67 high

BL
BCL2- CD10+ BCL6+

Ki67 100%

B-cell lymphoma, unclassifiable, with features 

intermediate between DLBCL and BL

Subset:MYC+ BCL2 + and/or BCL6 +

?



HIGH-GRADE B-CELL LYMPHOMAS 2017

Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, et al. The 2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasms. Blood-2016-01-643569.



HIGH-GRADE B-CELL LYMPHOMAS 2017

Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, et al. The 2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasms. Blood-2016-01-643569.



HIGH-GRADE B-CELL LYMPHOMAS 2017

Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, et al. The 2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasms. Blood-2016-01-643569.



HIGH-GRADE B-CELL LYMPHOMAS 2017

Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, et al. The 2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasms. Blood-2016-01-643569.



HIGH-GRADE B-CELL LYMPHOMAS 2017

Steven H. Swerdlow, Elias Campo, Stefano A. Pileri, et al. The 2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasms. Blood-2016-01-643569.



HIGH-GRADE B-CELL LYMPHOMAS

DLBCLBL
?

BCLU

DLBCLBL

HGBL, NOS

HGBL, w MYCand 

BCL2 and/or BCL6

2008

2017



CASE 6
73M Systemic lymphadenopathy. Right groin node excision. 

MYC & BCL6 rearrangements by FISH.

Diffuse infiltration Pleomorphic large cells

B Systemic lymphadenopathy. Small intestinal obstruction due to multiple tumours.



CASE 6

CD20 + BCL2 +

CD10 (-)

High Ki67IRF4/MUM1 +BCL6 ±

MYC+ FISH

BCL6 + FISH



CASE 6

High grade B-cell lymphoma

with MYCand BCL6 rearrangements 

(double hit)

New entity. Genetics: Defined by the presence of rearrangements of both MYCand BCL6. More heterogenousthan MYC

BCL2 DH. 

Related: 2015S (long) old classification: B-cell lymphoma, unclassifiable, with features intermediate between DLBCL 

and BLand double hits MYCand BCL2.

73M Systemic lymphadenopathy. Right groin node excision. 

MYC & BCL6 rearrangements by FISH.



DOUBLE HIT LYMPHOMAS

u Commonly GCB phenotype

u CD10+ BCL6+ IRF4/MUM1 (-)

MYC/BCL2 DH

MYC/BCL2 + BCL6 TH

MYC/BCL6 DH

u Incomplete clinicopathologic

characterisation

u Heterogeneous morphology

u Dominant ABC phenotype 

Poor prognosis when treated with standard chemo-immunotherapy.

Have increased risk of central nervous system involvement and progression.



CASE 7

33M Small bowel mass. ?Burkitt lymphoma. Duodenal biopsy.

Diffuse relatively monomorphic highly proliferative infiltrate

B 73M Obstructing colon lesion. Resection.


