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THE CLASSIFICATION OF NON-HODGKIN'S LYMPHOMAS 

DENNIS H W R I G H T  MD. FRCPath* 

The classification of non-Hodgkin's lympho- TABLE 1 
mas became the subject of fierce debate-and 
controversy in the 1970s. This debate has MODIFIED RAPPAPORT CLASSIFICATION 

since largely subsided with the acceptance (NATHWANI, 1979) - 
of a number of classifications 

- diffeiing in 
their terminology, but sometimes having a 
similar conceptual basis5 Recently a working 
formulation was introduced with the aim of 
bridging different classification systems and 
allowing comparisons of incidence and response 
to  therapy to be made between different 
 centre^.^ One of the major deficiences of the 
working formulation is that it is based almost 
entirely on histology and, thus, may lump 
together lymphomas of differing immunological 
phenotype and separate others of similar 
phenotype. Although it may be argued that 
this does not matter, from the point of view of 
treatment and prognosis, logically lymphomas 
should be classified on the basis of their biolo- 
gical characteristics. If this is not done the 
response to treatment of some sub-types 
may be obscured and the development of 
new therapies impeded. 

Before the Rappaport classification7 was 
introduced in 1966 nonRodgkin's lymphomas 
were categorised as lymphosarcoma, reticulum 
cell sarcoma and follicular lymphoma. The 
lymphosarcoma group was subdivided into lym- 
phocytic lyrnphosarcoma and lymphoblastic 
lymphosarcoma. I t  could be argued, with 
some justification, that this classification is 
all that is needed today in order to determine 
therapy and prognosis. It is clear, however, 
that many different entities will be encom- 
passed within these broad groupings. A very 
important deficiency of broad classifications 
relates their effect on the accuracy of histo- 
pathological diagnosis. This is well-illustrated 
by the use of the term 'reticulum cell sarcoma' 
that came to mean all things to all men and, 
as a consequence, became a waste paper basket 
term for anaplastic tumours.' Many tumours, 
allocated to this category, were, in fact, 
anaplastic carcinomas and, as a consequence, 
patients received inappropriate treatment. Pre- 
cision in classification with defined cell types 
is more likely to lead to precision in diagnosis. 

The Rappaport classification (Table 1) 
categorised cells of znalignant lymphomas as 
lymphocytes, poorly-differentiated lymphocy- 
tes and histiocytes and recognised that tumours 

Nodular and/or diffuse 
Poorly differentiated lymphocytic 
Mixed (lymphocy tic-histiocy tic) 
'Histiocy tic' 
Burkitt's lymphoma 
Undifferentiated non-Burkitt's 

Diffuse 
Well-differentiated lymphocytic (WDL) 
WDL with plasmacytoid differentiation 
Intermediate lymphocy tic 
Immunoblastic 
Lymphoblastic 
NHL of 'Lennert's' type 
Mycosis fungoides 
Plasmacytoma 
Unclassifiable 
Composite 
Malignant histocytosis 

composed of these cells, or mixtures of them, 
could have either a nodular or diffuse growth 
pattern. The value of this classification is 
illustrated by its continued use, with a few 
modifications, almost 20 years after its intro- 
duction. Much of the terminology of the 
Rappaport classification has, however, been 
shown to be erroneous. The term 'histiocyte' 
is used for large cells, most of which are B-cells, 
some T-cells and a minority true histiocytes. 
Small follicle centre cells are referred to as 
poorly-differentiated lymphocytes which in1- 
plies that it is their state of differentiation, 
rat'ier than their lineage, that accounts for 
their morphological differerices from small 
lymphocytes. 

The Kiel classification (Table 2) and the 
Lukes and Collins classification (Table 3) both 
take into account immunological phenotype 
as well as morphology. Both recognise that 
the majority of malignant lymphomas, at 
least in the Western world, are derived from 
follicle centre cells. In my view, the termino- 
logy of the Kiel classification is more elegant 
and precise than that of the Lukes and Collins 
classification. Thus, the centrocyte of the 
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Kiel classification is referred to as the small 
cleaved cell in the Lukes and Collins classi- 
fication. Nuclear cleavage is a feature of 
centrocytes in some preparations but it is a 
rather more prominent feature of many T-cell 
lymphomas. The same criticisms could be 
applied to the use of the non-specific term 
'large non-cleaved cell' for the centroblast. 

It is apparent that in the Kiel classification 
many diagnoses imply an immunological, 
as well as a morphological, diagnosis and it 
might be supposed that a pathologist without 
access to immunological techniques could 
not use this classification. This is untrue for 
some tumours in which morphology correlates 
well with the immunological phenotype.9 
Thus, a follicular growth pattern is probably 
the best B-cell marker available for malignant 
lymphomas. However, with diffuse large cell 
lymphomas, prediction of immunological phe- 
notype on morphology alone would be less 
accurate. It is my view that immunological 

TABLE 2 
- 

MODIFIED KIEL CLASSIFICATION 
(LENNERT, 1978) 

I Low grade malignancy 
ML Lymphocytic 

B-CLL 
T-CLL 
Hairy cell leukaemia 
Mycosis fungoides and Sezary's syn- 

drome 
T-zone lymphoma 

ML Lymphoplasmacytic/lymphoplasmacy- 
toid (LP immunocytoma) 

ML Plasmacytic 
ML Centrocytic 
ML Centroblastic/centrocytic 

Follicular 
Follicular and diffuse 
Diffuse 
With or without sclerosis 

I1 High grade malignancy 
ML Centroblastic 

Primary 
Secondary 

ML Lymphoblastic 
B-lymphoblastic, Burkitt type and 
others 

T-lymphoblastic, convoluted cell type 
and others 

Unclassified 
ML Immunoblastic 

With plasmablastic/plasmacytic diffe- 
rentiation (B) 

Without plasmablastic/plasmacytic dif- 
ferentiation (B or T) 

techniques should be used for the diagnosis 
of malignant lymphomas and that diagnosis 
without access to these techniques will 
necessarily be limited. 

THE LYMPH NODE BIOPSY 

It is apparent from the foregoing that the 
classification of lymphomas is dependent 
on the accurate diagnosis of these tumours. 
This, in turn, depends upon the material 
and techniques available to the pathologist. 
The very least he should demand is a well 
taken, adequately fixed biopsy. Fragmented, 
traumatised lymph node biopsies are not 
satisfactory nor yet are large biopsies placed 
unsliced in inadequate amounts of fixative. 
The purpose of the lymph node biopsy is 
to obtain a diagnosis and if the quality of the 
biopsy precludes this, or worse still leads 
to an erroneous diagnosis, the exercise has 
failed. In this exercise the pathologist is 
paramount and should have no reservations 
in demanding that the surgeon, who is acting 
as a technician, should produce the best pos- 
sible biopsy or re-biopsy if necessary. 

Ideally the biopsy should be received fresh 
in the laboratory and carefully sliced. One 
slice can be used to make imprint cytological 
preparations which can be stained with 
Romanowski dyes as well as being used for 
cytochemistry. Immunological studies can 
be performed on dispersed cells and tissue 
may be frozen for irnmunohistochemistry. 

TABLE 3 

LUKES AND COLLINS FUNCTIONAL 
CLASSIFICATION OF MALIGNANT 

LYMPHOMAS 
(LUKES AND COLLINS, 1977) 

- -- 

U-cell (Undefined) 
T-cell 

Small lymphocyte 
Convoluted lymphocyte 
Immunoblastic sarcoma 
Lennert's lymphoma 

B-cell 
Small lymphocyte 
Plasmacytoid lymphocyte 
Follicle centre cell lymphoma 

Follicular or diffuse with or without 
sclerosis 
Small cleaved 
Large non-cleaved 

Immunoblastic sarcoma 
Hairy cell leukaemia 

Histiocytic 
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Well-futed tissue will provide good histology 
and immunohistochemistry of stable antigens, 
such as cytoplasmic immunoglobulin and 
cytokeratins. The increased availability of 
high quality antisera should make immunohis- 
tochemistry support available to all pathologists, 
either through their own laboratories or specia- 
lised central laboratories. The use of a relatively 
simple panel of markers on fmed tissue can 
take the guesswork out of the diagnosis of 
anaplastic tumours which may have great 
importance in the management of the 
patient.' 

Both B-cells and T-cells undergo gene 
rearrangement early in their development. Com- 

B plimentary DNA probes have been developed 
for the identification of these rearrangements 
and provide a sophisticated means for deter- 
mining the lineage and clonality of lymphoid 
proliferations." " Unfixed frozen tissue is 
required for the extraction of DNA providing 
a further argument in favour of receiving all 
lymph node biopsies in the laboratory fresh. 
Tissue may be futed for electron microscopy 

although the value of this technique in the 
diagnosis of malignant lymphoma is limited. 

Some lymphomas show a relatively mono- 
morphous proliferation of a single clone of 
lymphoma cells. Lymphocytic and lymphoblas- 
tic lymphomas fall into this category. Others, 
however, show complex mixtures of cells in 
which the neoplastic clone may constitute 
only a minority population. Thus, many 
follicular lymphomas contain large numbers 
of helper and suppressor T-cells, polyclonal 
reactive Bcells and dendritic reticulum cells 
(Figs 1 and 2). These non-neoplastic elements 
are presumably attracted into the malignant 
lymphoma as a result of physiological influences 
exerted by the tumour cells. This cellular 
heterogeneity should be borne in mind when 
interpreting immunological or immunohisto- 
chemical data. Lymphokine production by 
lymphoma cells may be responsible for the 
prevalence of eosinophils, macrophages and 
high endothelial venules in many T-cell tumours. 
These non-neoplastic elements provide a 
valuable histopathological aid to the diagnosis 
of T-zone lymphoma. 

FIG. 1 : Frozen section of follicle centre cell lymphoma stained with an antibody to 
C3b receptors. Dendritic reticulum cells within the neoplastic follicles are 
clearly defined. PAP X 120. 
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FIG. 2 : Frozen section of a follicle centre cell lymphoma stained with a monoclonal 
antibody to T-cells. Note the large number of reactive Tcells around, and 
within, the neoplastic follicle. PAP X 120. 

Although it has been recognised for many 
years that extranodal lymphomas often have 
a better prognosis than nodal lymphomas, 
this fact does not appear to have been taken 
into account in any of the classifications 
proposed. It is our belief that many extranodal 
lymphomas arise from mucosa-associated 
lymphoid tissue and that they follow a physio- 
logical circulation pathway that causes them 
to remain localised for long periods of time.' 
Thus, most cases of follicle centre cell lympho- 
ma, centroblastic/centrocytic follicular arising 
in a peripheral lymph node are stage 111 or 
stage IV disease at presentation, whereas 
centroblastic/centrocytic lymphomas of the 
intestine are frequently localised to the bowel 
and regional lymph nodes. 

B-CELL LYMPHOMAS 

Lymphocytic/Plamacytic Lymphomas 

1. Malignant Lymphoma Lymphocytic 

This tumour may be regarded as the tissue 
phase of chronic lymphocytic leukaemia 
although Pangalis et all4 reported patients 
with lymphocytic lymphoma followed up 

for many years who did not develop leukaemia. 
Approximately 10 - 15% of patients with 
chronic lymphocytic leukaemia will develop 
gross lymphadenopathy or tumour formation. 
Biopsies of lymph nodes from patients with 
chronic lymphocytic leukaemia, with minor 
degrees of lymphadenopathy, show a diffuse 
infiltrate with small lyrnphocytes and reticulin 
stains will usually show preservation of the 
underlying lymph node architecture. Lymph 
nodes from patients with gross lymphadeno- 
pathy (tumour forming group) often have an 
ill-defined, nodular appearance due to the 
presence of collections of lymphoblasts and 
pro-lymphocytes that stain less darkly than the 
small lymphocytes (Fig 3). These collections 
of proliferating blast cells are referred to as 
proliferation centres. Lymphocytic lymphomas 
occasionally undergo transformation to high- + 
grade lymphomas (immunoblastic lymphoma) 
composed of blast cells, often showing marked 
pleomorphism. This transformation is some- 
times referred to as Richter's syndrome' ' and .* 
carries a very poor prognosis. Blast cells can 
be shown to express the same immunoglobulin 
class and light chain restriction as the original 
lymphocytic lymphoma and are presumably 
derived from the same clone. ' ' ' 



FIG. 3 : Plastic embedded section of malignant lymphoma, lymphocytic. Note the 
regular, rounded nuclei and the occasional lymphoblasts and pro-lymphocytes 
(arrows). Toluidine blue X 1200. 

2. Malignant Lymphoma Pro-Lymphocytic 
This is essentially the tissue phase of pro- 

lymphocytic leukaemia and is rarely seen by 
pathologists since although it causes spleno- 
megaly it does not usually result in significant 
peripheral lymphadenopathy. The tissues are 
infiltrated by pro-lymphocytes with prominent 
central nucleoli. As with other leukaemic 
infiltrates, there is often a substantial preserva- 
tion of the underlying tissue architecture. 
This may give the tumour an overall nodular 
appearance. However, the cytology of the cells 
and their monomorphism clearly distinguishes 
this tumour from follicle centre cell lymphoma. 

3.  Malignant Lymphoma Lymphoplasmacytic/ 
Lymphoplasmacytoid 
Lennertl divides lymphoplasmacytic lyms 

phoma into 3 histological types: a) Lympho- 
plasmacytic, composed of lymphocytes and 
typical plasma cells; b) Lymphoplasmacytoid, * composed of small lymphocytes and cells 
intermediate between lymphocytes and plasma' 
cells; c) Polymorphic, composed of a mixture 

C of lymphocytes, plasma cells and follicle centre 
cells. I regard the latter group as representing 
follicle centre lymphomas with plasmacytic 
differentiation and prefer to categorise them 
with the follicle centre cell lymphomas. In the 
Kiel study, 3 clinical groupings of lympho- 
plasmacytic lymphoma were recognised: 

a) lymph node type; b) splenomegalic type; 
c) occulo-cutaneous type. Approximately one- 
third of the cases have overt leukaemia. About 
one-quarter of the patients exhibit a parapro- 
teinaemia, usually IgM, and are categorised as 
Waldenstrom's macroglobulinaemia. 

Lymphoplasmacytic lymphomas are often 
associated with dilatation of the sinuses of 
lymph nodes which are filled with proteinacious 
material. Amyloid occurs in a small proportion 
of cases, although frequently hyaline material 
resembling amyloid in H&E preparations, but 
not reacting as amyloid with special stains, is 
seen. Lymphoplasmacytoid lymphomas may, 
at frst  sight, appear very similar to  lympho- 
cytic lymphomas. The Giemsa stain usually 
shows more marked basophilia of a proportion 
of the tumour cells. The most characteristic 
feature of these tumours is the presence of 
PAS-positive immunoglobulin inclusions in the 
tumour cells. These inclusions (Ducher-Fahey 
bodies) indent the nucleus and frequently 
appear to be intranuclear in position. 

FOLLICLE CENTRE CELL LYMPHOMAS 

Malignant Lymphoma Centrocytic 
Workers in Kiel and elsewhere have clearly 

established that malignant lymphoma centro- 
cytic is a distinct lymphoma.' g 2 0 9  The 
tumour is frequently widely disseminated 
at presentation with bone marrow and peri- 
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pheral blood involvement. The cells in the 
peripheral blood characteristically have a 
cleaved nucleus. In tissue sections they form 
a monomorphic infiltration that is more des- 
tructive in its growth pattern than CLL. The 
tumour cells vary in appearance from almost 
rounded to more elongated cleaved cells 
depending, to some extent, on fixation (Fig 4). 
They may, therefore, be confused with lympho- 
cytic lymphomas. However, the chromatin of 
the cells is less coarsely clumped and lympho- 
blasts and pro-lymphocytes are not seen in 
this tumour. 

Malignant lymphoma centrocytic appears to 
be the same tumour that has been described 
in America as intermediate cell lymphoma 
or as mantle cell lymphoma.22, With 
immunohistochemical techniques, in the early 
stages of the disease, it can be shown that the 
tumour cells surround and eventually overrun 
reactive lymphoid follicles. They do not expand 
from the follicles as do other follicle centre 
cell lymphomas. Immunological studies have 
shown that the cells of malignant lymphoma 
centrocytic have a different phenotype from 
the centrocytes found in follicle centre cell 
lymphomas. It is unfortunate, therefore, 
that they have been given the name centrocyte. 

The evidence suggests that they are derived 
from an extra-follicular lymphoid cell. It 
would be less confusing if the term 'inter- 
mediate cell lymphoma' was adopted for this 
lymphoma to distinguish it from the follicle 
centre cell lymphomas that show centrocyte 
predominance and which have a much better 
prognosis. The term 'intermediate lymphoma' 
was coined because the tumour cells have a 
morphology intermediate between small lym- 
phocytes and centrocytes. 

Malignant Lyrnphoma - Centroblastic/ 
Centrocytic 

+ 
These follicle centre cell derived tumours 

are composed of varying mixtures of centro- 
blasts and centrocytes (Fig 5). They may have 
a follicular or a diffuse growth pattern or show 
a mixture of both patterns. Centroblastic/ 
centrocytic lymphoma is a disease of middle- 
and old-age and occurs rarely in childhood. 
Two-thirds of the patients present in stage I11 
or IV at the time of diagnosis. Lymphoma 
cells can be detected in the bone marrow and 
peripheral blood in a high proportion of cases, 
both morphologically and by using immunolo- 
gical techniques. 

FIG. 4 : Plastic embedded section of a malignant lymphoma centrocytic. Note the 
irregularity of the nuclei compared with those shown in Figure 3. Toluidine 
blue X 1200. 
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FIG. S : Malignant lymphoma centroblastic/centrocytic. Note that the centrocytes 
in this tumour are more pleomorphic than those shown in malignant lym- 
phoma centrocytic (Figure 4). Toluidine blue X 1200. 

Proposals have been made to sub-classify 
follicle centre cell lymphomas according to the 
proportion of centroblasts and centrocytes 
within the neoplastic pr~liferation.'~ It is 
not yet clear whether this has any prognostic 
significance but it does influence the appea- 
rance of the tumours and pathologists should 
be aware of this. The follicles in centroblastic/ 
centrocytic lymphoma may abut one another 
or be widely separated by sheets of inter- 
follicular T-cells amongst which there are 
often prominent high endothelial venules. With 
the passage of time, centroblastic/centrocytic 
lymphomas frequently progress from a follicu- 
lar to a diffuse growth pattern, often associated 
with a progressive increase in the proportion 
of centroblasts to centrocytes.' Approxi- 
mately 40% of the patients coming to autopsy 
are found to have centroblastic lymphoma. 
Lennert categorises these as secondary centro- 
blastic lymphomas. They frequently show 
considerable pleomorphism. 

Malignant Lymphoma - Centroblastic 

Malignant lymphoma centroblastic usually 
has a diffuse growth pattern but is occasionally 

follicular or follicular and diffuse. In the 
Western world it is the commonest of the 
large cell lymphomas. It  may present de novo 
or following a pre-existing centroblastic/ 
centrocytic lymphoma when it may be cate- 
gorised as secondary centroblastic lymphoma. 

The term 'centroblastic lymphoma' is 
usually used when greater than 50% of the 
tumour cells have the morphology of centro- 
blasts. There are usually admixed centrocytes 
and if these predominate the tumour would 
be categorised as centroblastic/centrocytic 
diffuse. Typical centroblasts can be recognised 
by their rounded vesicular nuclei, usually with 
3 - 4 nucleoli often attached to the nuclear 
membrane (Fig 6). The cytoplasm forms a 
narrow well-defined deeply basophilic ring 
around the nucleus. Scattered cells with 
prominent central nucleoli, resembling irnmuno- 
blasts, are frequently seen in variable numbers 
within centroblastic lymphomas. In some 
tumours the cells can exhibit considerable 
degrees of nuclear pleomorphism with multi. 
nucleated cells showing some resemblance 
to Reed-Sternberg cells. Pleomorphism is 
particularly common in secondary centroblastic 
lymphomas. 
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FIG. 6 : Plastic embedded section of malignant lymphoma centroblastic. The majority 
of cells have multiple nucleoli, sometimes attached to the nuclear membrane. 
Some cells have prominent central nucleoli and might be designated as immu- 
noblasts. Toluidine blue X 1200. 

Malignant Lymphoma - Immunoblastic 

The term 'immunoblastic lymphoma' has 
been used rather indiscriminately by many 
authors and the distinction from centroblastic 
lymphoma is not always apparent. Immuno- 
blasts characteristically have rounded nuclei 
with a prominent central nucleolus. Their 
cytoplasm is basophilic and they may show 
plasmacytic differentiation. Cells of this 
morphology are frequently found in varying 
numbers in centroblastic lymphomas. We 
use the term 'immunoblastic lymphoma' only 
if the tumour is composed predominantly 
of cells of this type. 

Burkitt's Lymphoma 

In the Kiel classification Burkitt's lymphoma 
is wrongly categorised as a lymphoblastic 
lymphoma. The cells of Burkitt's lymphoma 
have membrane immunoglobulin and represent 
a later stage in the B-cell maturation sequence 
than lymphoblastic lymphoma. Lukes and 
collins2 categorised Burkitt's lymphoma as a 
tumour arising from small non-cleaved follicle 
centre cells (Fig 7). We believe that the charac- 
teristic clinical and anatomical features of 

Burkitt's lymphoma, with its predilection 
for the jaws and abdominal viscera without 
involvement of the peripheral lymph nodes 
and spleen, is due to the fact that this is a 
tumour of mucosa-associated lymphoid tissue. 
Although the tumour was originally described 
in Africa, morphologically similar tumours 
occur sporadically throughout the world. 
Many of these, however, have a different ana- 
tomic distribution from Burkitt's lymphoma. 
In particular, they involve the nasopharynx 
or the terminal ileum; sites at which Burlutt's 
lymphoma rarely occurs. These would also 
appear to be tumours of the mucosa-associated 
lymphoid tissue. However, they may be further 
along the B-cell differentiation pathway than 
Burkitt's lymphoma. This is illustrated by 
the fact that they sometimes show features -* 
of centrocytic differentiation and may also 
contain cytoplasmic immunoglobulin. It may * 
be that the characteristic features of Burkitt's 
lymphoma are due to a combination of unique 
aetiological factors. The role of the EB virus 
may be to freeze the tumour cells in a state 
in which further differentiation is no longer 
possible. 
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FIG. 7 : Plastic embedded section of Burkitt's lyrnphoma. The tumour cell nuclei 
have some resemblance to those of the malignant lymphoma centroblastic. 
Note the large number of lipid droplets within the cytoplasm of the tumour 
cells (arrows). Some of these have dissolved out to leave vacuoles. 

T-Cell Lymphomas 

Malignant Lymphoma - Lymphocytic 
Approximately 1% of cases of chronic 

lymphocytic leukaemia are of T-cell phenotype. 
They differ from B-CLL in their predilection 
for the skin and their more frequent presen- 
tation with splenomegaly and neutropaenia. 
Morphologically the tumour may be suspected 
on the grounds that the cells are more pleo- 
morphic than those of B-CLL. Cerebriform 
and serpiginous nuclear configurations are 
high-lighted in plastic sections and epithelioid 
venules may be prominent within these 
tumours. If many of the cells have prominent 
nucleoli the tumours may be categorised as 
malignant lymphoma, pro-lymphocytic. 

Cutaneous T-Cell Lymphomas, Mycosis Frtn- 
goides and Sezary 3 Syndrome 

These are tumours of epidermotropic T-cells 
that have a very characteristic clinical presenta- 
tion. There is a variable spill-over of tumour 
cells into the peripheral blood, but tumour 
formation in lymph nodes and viscera occurs 

I late and usually indicates a poor prognosis. The 
tumour cells have very complex cerebriform 
nuclei most easily seen in plastic embedded 
sections or electronmicrographs. Blast cell 
transformation sometimes occurs and such 
tumours might be categorised as T-immuno- 
blastic lymphomas. In sections of the skin, 

epidermotropism is a characteristic feature of 
cutaneous T-cell lymphomas. This feature may, 
however, be seen in other T-cell lymphomas 
so a diagnosis of mycosis fungoides or Sezary's 
syndrome should be made only on the basis 
of both histological and clinical evidence. 
Clusters of tumour cells within the epidermis, 
forming the so-called Pautrier's micro-abscesses 
are, however, extremely uncommon in T-cell 
lumphomas other than mycosis fungoides. 

T-Zone Lymphoma 
This tumour has very characteristic mor- 

phology and is an example of a lymphoma 
in which the immunological phenotype can 
be accurately predicted from the morphology. 
The tumour starts in the paracortex of the 
lymph node and may be associated with hyper- 
plastic reactive follicles (Fig 8). These, however, 
are ultimately enveloped and effaced by the 
proliferating neoplastic T-cells. The neoplastic 
T-cells vary from small lymphocytes with 
irregular or serpiginous nuclei and large pleo- 
morphic blast cells, sometimes multinucleated. 
This proliferation is accompanied by epilhelioid 
venules, eosinophils, plasma cells and variable 
numbers of epithelioid histiocytes (Fig 9). 
In some tumours there is a proliferation of 
characteristic plasmacytoid T-cells. 
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FIG. 8 : T-zone lymphoma. Prominent, reactive follicles are separated by a proliferation 
of malignant T-cells. H & E X 30. 

FIG. 9 : Higher power view of Figure 8 showing the interfollicular zone with a promi- 
nent high endothelial venule surrounded by pleomorphic neoplastic T-cells. 
H & E X 4 8 0 .  
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FIG. 10 : Plastic embedded section of malignant lymphomalymphoblastic. This particular 
example is a convoluted cell lymphoma and shows deep nuclear clefts. Com- 
pare the smooth chromatin distribution with that seen in Burkitt lymphoma 
cells. Toluidine blue X 1200. 

Pleomorphic TCell Lymphoma 
These tumours appear to fall into 2 catego- 

ries. The endemic form, occuring in Japan and 
the CaribbeanY2'y2 associated with human 
T-cell lymphoma virus, and the nonendemic 
form that does not appear to be virus associated. 
The tumours show considerable pleomorphism 
being composed of cells of varying size with 
irregular nuclei and multi-nucleated forms. 
The tumour cells usually spill over into the 
peripheral blood and may give a leukaemic 
picture. Hypercalcaemia frequently accompa- 
nies the tumour. This may be due to the 
production of osteoclast stimulating factors 

.by the tumour cells. Involvement of the skin 
and viscera, as well as lymphadenopathy, is 
common. 

as pleomorphic centroblastic lymphomas. 
2. Lymphoma with a High Content o f  Epithe- 

lial Cells (Lennert Lymphoma): Much 
controversy surrounds the nature of this 
tumour. 31 If the term 'Lennert's lymphoma' 
is to  be used it should be applied to T-cell 
lymphomas with a high content of epithe- 
lioid cells. In such tumours theepithelioid 
clusters may dominate the histological 
appearances. However, the tumour cells 
between these clusters show the charac- 
teristic nuclear irregularity of T-cells and 
may be accompanied by high endothelial 
venules. It  is not clear to me whether this 
tumour represents a variant of T-zone 
lymphoma with a high content of epithe- 
lioid cells, or whether it is a distinct sub-set 
of T-cell lyrnphomas. The presence of 
epithelioid cells, alone, should not be 
taken as evidence of a T-cell phenotype 
since some B-cell lymphomas contain 
large numbers of epithelioid cells. They 
may also, of course, be seen in large numbers 
in some sub-types of Hodgkin's disease. 

Other Node-Based T-Cell Lymphomas 

1. T-cell Lymphoma of  Multi-Lobated Type: 
This lymphoma is composed of large cells 
with characteristic polylobated nuclei. The 
original cases were confirmed by imrnuno- 
logical methods.2g However, it is now 
clear that multi-lobated nuclei are not 
a reliable feature on which immunological 
phenotype can be predi~ted.~'  In our 
experience most multi-lobated large cell 
lymphomas are, in fact, of the B-cell phe- 
notype and should probably be categorised 

Malignant Lymphoma o f  Early T-Cells and of  
B-Cell Precursors 

1 .  Malignant Lymphoma Lymphoblastic: Lym- 
phoblastic lymphomas appear to arise from 
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bone marrow centred cells early in the 
B-cell or T-cell maturation sequence. Those 
cases previously categorised as null cells 
have been shown to have the gene rearrange- 
ment of ~ - c e l l s . ~ '  Both the T- and the B- 
cell tumours show a monomor~hic infiltrate 
of cells with rather delicate iuclear chro- 
matin, a high mitotic rate and moderately 
basophilic cytoplasm. Some of the T-cell 
lymphoblastic lymphomas have highly 
characteristic convoluted nuclei (Fig 10) 
but many are non-convoluted. Patients 
with lymphoblastic lymphomas frequently 
have, or develop, features of lymphoblastic 
leukaemia. ~ ~ l ~ m ~ h o b l a s t i c  lymphomas 
occur more frequently in boys, have a 
higher age incidence and usually follow a 
more aggressive course than the pre-B 
type. Involve~nent of the thymus or anterior 
mediastinum occurs in approximately two- 
thirds of cases and is a very reliable marker 
of the T-cell phenotype. 

Neoplasms of the Monocy teJMacrophage Sys- 
tem 

As stated above, the term 'histiocytic 
lymphoma' was used in the Rappaport classi- 
fication for all large cell lymphomas, most 
of which have subsequently been shown to be 
of the B- or T-cell lineage. The term 'histiocytic 
lymphoma' does not occur at all in the Kiel 
classification and, although it is included in the 
Lukes and Collins classification, it is regarded 
as being vanishngly rare by these authors. 

The identification of histiocytic lymphomas 
is beset with problems. Traditionally, this was 
based upon the identification of hydrolytic 
enzymes, such as acid phosphatase and non- 
specific esterase, within the cells. The problem 
is that many lymphomas contain enormous 
numbers of reactive histiocytes and it may 
be difficult to separate reaction products, 
within these cells, from those occurring within 
the tumour cells, particularly in preparations 
using frozen sections. Muramidase is widely 
used as a marker of cells of the monocyte/ 
macrophage system and is a stable antigen in 
routinely processed tissues. However, although 
it stains strongly in reactive cells, it is unusual 
to see reactivity in putative malignant histio- 
cytes. In recent years, alpha-l antitrypsin 
and alpha- l antichymotrypsin have been 
used as markers of cells of the monocyte/ 
macrophage lineage. These anti-proteases are 
synthesized by macrophages and provide a 
good marker for reactive and neoplastic cells.33 
Care must be taken in distinguishing between 

the granular pattern, seen in synthetic cells, 
and the diffuse staining that results from 
non-specific uptake of anti-proteases from the 
tissue fluid and serum. More recently, it has 
been shown that some cells of the lymphoid 
lineage can also synthesize alpha-l antitrypsin 
calling into doubt the specificity of this marker 
for histiocytic tumours.34 

1 .  Histiocytic Lymphoma: These tumours may 
arise from phagocytic, fibroblastic or inter- 
digitating reticulum cells.35 The latter 
stain with antibodies to S100 protein. 
This group also shows the characteristic 
nuclear irregularity and interdigitating cell 
membranes seen in their benign counter- 
parts. The unequivocal recognition of these 
tumours depends upon the use of immu- 
nohistochemical techniques on frozen 

* 

2 .  Malignant Histiocytosis (Histiocytic Medul- 
lary Reticulosis): This is a highly aggressive 
proliferation of histiocytes in which the 
tumour cells disseminate widely in sinusoids 
of the bone marrow, liver and spleen and 
and the sinuses of lymph nodes. Solid 
tumours may occur and these may be 
categorised as histiocytic lymphomas. Ery- 
throphagocytosis is a characteristic feature 
of this neoplasm. However, this is more 
frequently seen in reactive histiocytes, 
rather than within the tumour cells them- 
selves. It has recently been shown that some 
cases of apparent malignant histocytosis 
are, in fact, neoplasms of T-cells in which 
the lymphoma appears to be inducing 
erythrophagocytosis in reactive histio- 
cytes. 3 8 7 3 9  Erythrophagocytosis may also 
be a prominent feature of a number of 
infections, particularly in immuno-depressed 
patients.4 9 4  These forms of benign 
erythrophagocytosis may closely mimic 
malignant histiocytosis. The lack of malig- 
nant characteristics in the erythrophagocytic 
cells is the basis for their separation. 

3. Malignant Histiocytosis of the Intestine: 
This lymphoma usually develops in the 
distal small intestine of patients with malab- 
sorption and villous atrophy of the upper 
small i n t e~ t ine .~ '  The patients frequently 
present with an abdominal catastrophe 
due to perforation or haemorrhage from 
the tumour. They may have a history of 
adult onset coeliac disease or show villous 
atrophy on subsequent mucosal biopsy of 
the upper small intestine. 

The tumours are usually monomor~hic,  
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but may show extreme pleomorphism. 
They have rounded vesicular nuclei, usually 
with a single, prominent nucleolus attached 
to folds in the nuclear membrane. The 
cytoplasm varies in amount and basophilia. 
Erythrophagocytosis is rarely seen in the 
tumour cells and more frequently seen in 
associated reactive histiocytes. Dissemina- 
tion frequently occurs in a sinusoidal pattern, 
similar to that seen in malignant histocytosis. 
For this reason the tumour was designated 
malignant histiocytosis of the intestine. 
Granular paranuclear staining of alpha- l 
antitrypsin granules provides the most 
reliable histochemical marker for this 
tumour. As stated above, the specificity 
of this marker for histiocytes is now in 
doubt. Recent marker studies, using mono- 
clonal antibodies, and gene rearrangement 
studies suggest that malignant histiocytosis 
of the intestine may, in fact, be a T-cell 
lymphoma (Professor Peter Isaacson, 
Personal Communication). 

Conclusions 
The classification of lymphomas remains 

uncertain in some areas. The majority, however, 
can now be categorised into clearly defined 
sub-types. Classification is important from 
the point of view of treatment, follow-up and in- 
ternational comparisons. From the pathologists, 
point of view the problem of recognition is 
clearly paramount before an adequate classifi- 
cation can be used. The precise recognition of 
lymphomas depends upon the use of immuno- 
histochemical markers. However, in a large 
number of tumours the morphology can be 
closely correlated with immunological pheno- 
type. The minimum requirement, therefore, 
is to obtain well fixed, well processed material. 
This will permit critical morphological studies 
and will also provide suitable material for the 
limited number of immunohistochemical 
studies that can be performed on fixed tissue. 
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