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¼ Classifications

¼ Germinal centre

¼ 2016 Revision of 4th edition of WHO 

classification of tumours of the 

haematopoietic and lymphoid tissues

¼ Changes that affect ocular lymphomas

¼ Lymphoma and the eye

¼Extraocular

¼Intraocular



¾CLL/SLL

¾VRL

¾ECD/ LCH

¾TNM staging of OAL





¼1960s: Rappaport

¼1974: Lukesand Collins

¼1978: Kiel (Europe)

¼Late 1980õs Working Formulation 
(attempts to compare different 
classifications)

¼REAL 1994 (introduced ôRealõ entities 
based on clinical, morphological, 
immuno, molecular, T and B cells, 
cytogenetic; postulated normal 
counterpart in immune system)



¾Things were easy?

¾Rappaport 
classification
ÁWDLL

ÁPDLL

ÁMixed, lymphocytic 
and histiocytic

ÁHistiocytic 
lymphoma
º Nodular/diffuse

1987





1996



¼ REAL found to be superior to Working Formulation and Kiel, 
formed basis for

¼ WHO classification, 3rd ed. 2001, rapidly out of date

¼ WHO class, 4th ed. 2008, each chapter following the same 
outline: 
Å Definition

Å Synonyms

Å Epidemiology

Å Etiology

Å Possible precursor lesions

Å Sites of involvement

Å Clinical

Å Morphology

Å Differential diagnosis

Å Immunophenotype

Å Genetics

Å Postulated normal cells

Å Prognosis and predictive factors







¼Definition
¼Synonyms
¼Epidemiology
¼Etiology
¼Localization
¼Clinical features
¼Macroscopy and microscopy
¼Differential diagnosis
¼Immunophenotype
¼Postulated normal counterpart
¼Genetic profile
¼Genetic susceptibility
¼Prognosis and predictive factors





1. Precursor lymphoid neoplasms

2. Mature B-cell neoplasms
a) MALT lymphoma

b) Follicular lymphoma

c) SLL/CLL

d) Mantle cell lymphoma

e) DLBCL

3. Mature T-cell and NK-cell neoplasms*

4. Hodgkin lymphoma

5. Histiocytic and dendritic cell neoplasms*

6. Post-transplant lymphoproliferative disorders*







Ocular

Extraocular or 
Ocular Adnexal

Intraocular



Ocular 
adnexae

Orbit

Primary

Secondary

Conjunctiva

Eyelid Primary

Secondary





DLBCL  37%

Follicular  29%

CLL/SLL  12%

EMZL  9%

MCL  7%

PMLBCL  3%

Hi-grade B, NOS 2.5%

Burkitt <1%

Others  4.3%FL 29%

CLL/SLL 12%

EMZL 9% DLBCL 37%



EMZL  52%

FL  23%

DLBCL  8%

Other small B-cell  6%

MCL  5%

CLL/SLL  4%

Precursor B  1%

T-cell/Hodgkin  1%
FL 23%

EMZL 52%DLBCL 8%





¾Most common leukemia of adults in West

¾Older adults, increasing with age

¾Monoclonal B-cell count >5x109/L in blood

¾Express CD5 and CD23

¾<5x109/L = monoclonal B -cell lymphocytosis

¾SLL= nodal, splenic or other extramedullary

involvement with <5x109/ L cells in blood



¾Monoclonal B-cell lymphocytosis precedes 

CLL/SLL in almost all cases

¾Important to distinguish òhigh countó MBL 

>0.5x109/L as high chance of progression

¾ In SLL proliferation centres with small 

lymphocytes, prolymphocytes and 

paraimmunoblasts

¾Can be confused with germinal centers

¾Cases with large PCs are associated with 

more aggressive course



¾Postulated normal counterpart: antigen -

experienced mature CD5+ B-cell with 

mutated or unmutated IGHV genes

¾Familial predisposition in 5 -10% in first 

degree relatives; also for MBL

¾Additional factors:

ÁIGHV mutation status (mutated -favorable)

Ádel(17p)/TP53 mutation

Ádel(11q)/ATM mutation

¾Transformation to DLBCL may occur with inc

genetic complexity



Lymphoma 

type

CD5 CD10 BCL2 BCL6 Cyclin 

D1

EMZL - - - - -

FL - + + + -

MCL + - - - +

CLL/SLL + - - - -

DLBCL - -/+ -/+ -/+ -

All are CD 20+



Intraocular

Vitreoretinal

Retinal

Vitreal

Uveal
Choroidal

CB

Iris



¾Formerly PIOL

¾CNS lymphoma: before, concurrent or after

¾High proliferation rate

¾Diagnosed on vitreous cytology, rather than 

tissue biopsy

¾ Important to withhold steroids before biopsy

¾Always a large cell lymphoma





¾Germinal center B-

cell type (~60%)

ÁCD20/PAX5

ÁCD10

ÁBCL6

¾VRL=ABC type 80-90%

¾Activated B-cell 

type (~40%)

ÁCD20/PAX5

ÁIRF4/MUM1

10-15% unclassifiable by IHC



¾Mutations of MYD88gene on 3p22 in 75% 

PCNSL

¾ Important in innate immune signaling, 

myeloid differentiation

¾70% VRL

¾May be detected in aqueous humor

¾May lead to easier dx.

Bonzheim et al.

Blood 2015; 126: 76.

Melting point analysis 

for MYD88mutations





Summary of entities comprising the L, C, M, R, and H groups in the revised
classification of Emile et al for the HS

John L. Frater Blood 2016;127:2655-2656

©2016 by American Society of Hematology



Histology and somatic mutations of histiocytoses of group L, C, R, M, and H

Jean-François Emile et al. Blood 2016;127:2672-2681

©2016 by American Society of Hematology





Examples of clinical involvement by histiocytoses. 

Jean-François Emile et al. Blood 2016;127:2672-2681

©2016 by American Society of Hematology



¾ECD added to category of histiocytic and 

dendritic cell neoplasms

¾From 60-100% have BRAF V600Emutations

¾11% PIK3CAmutations

¾4% NRASmutations

¾Therefore important to distinguish ECD from 

the other histiocytoses, although overlap 

with LCH

¾Possible targets for treatment



Somatic mutations identified in MAPK and PI3K-AKT-mTOR pathway members in 

LCH and ECD patients.

H. Miles Prince Blood 2014;124:2901-2903

©2014 by American Society of Hematology







¾To address the problems associated with Ann Arbor 

(now Lugano) classification system:

ÁClassifies the vast majority of OAL as Stage IE

ÁDoesnõt address anatomic location within orbit

ÁMultiple and/or bilateral tumors

ÁLymph node involvement

ÁInvolvement of other extranodal sites

¾Not to be used for secondary involvement of

ocular adnexa or primary intraocular lymphomas



¾TX: Lymphoma extent not specified

¾T0: No evidence of lymphoma

¾T1: Lymphoma involving conjunctiva only

¾T2: Lymphoma with orbital involvement +/ -

conjunctival involvement

¾T3: Lymphoma with preseptal eyelid 

involvement +/ - orbital +/ - conjunctival

¾T4: OAL extending beyond orbit to adjacent 

structures, such as bone, sinuses, brain



¾N: Lymph node involvement

ÁN1: Lymph node regions draining ocular adnexa 

superior to mediastinum ( preauricular, 

submandibular, parotid, cervical)

º N1a: one lymph node region

º N1b: two or more regions

ÁN2: Involvement of lymph node regions of the 

mediastinum

ÁN3: Diffuse or disseminated involvement of 

peripheral or central lymph nodes not draining 

ocular adnexa



¾M: Metastasis:

ÁM1a: Noncontiguous involvement of other organs 

external to ocular adnexa (lung, liver, spleen, 

salivary, etc.)

ÁM1b: Involvement of bone marrow

ÁM1c: Both M1a and M1b

¾b = bilateral

¾m = multicentric

¾Other biomarkers

ÁKi67 rate >20% associated with worse prognosis



Ann Arbor stage and histologic subtype did not predict DFS



Group 1=unilateral

Group 2=bilateral or N/M

Group 3=bilateral+N /M



¾Hx of reheumatoid arthritis, Sjogren

syndrome, CT disease, sicca syndrome

¾Hx IgG4 disease

¾Evidence of infection by HIV, hepatitis B/C

¾Evidence of infection by H. pylori or C. 

psittaci

¾Presence of A20 deletion

¾ IGH-locus translocation or somatic mutation 

pattern (EMZL)

¾Concordant/discordant BM (DLBCL)

¾Centroblastic / immunoblastic (DLBCL)




