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In the majority of the cases, the diagnosis of the dif-
ferent lymphoma entities can be done on conventional
staining [1]. The histopathologic criteria are now well
defined in the WHO classification [2]. The interrepro-
ducibility between pathologists and the intrareproduc-
ibility are around 80 to 95%. There are only two require-
ments. First, the pathologist has to learn the criteria and
to be trained. Second, the histologic technique should
be of good quality: sections 4 mm in thickness, optimal
fixation and dehydratation, good HE, and if possible a
Giemsa stain of excellent quality. Cytology on the im-
prints is of good help and should be performed.

Immunohistochemistry with a large panel of anti-
bodies should not be done systematically, but used step
by step, according to the hypothesis based on histo-
pathology. CD20 and CD3 are the recommended an-
tigens which should be demonstrated first to assess
the B- or T-cell origin of the lymphoma. In case of large
cell lymphoma, CD45 is useful for confirming the leu-
kocyte origin of the neoplastic cells.

Then three possibilities can occur:
1. The lymphomatous cells are CD20 positive and

CD3 negative. You are dealing with B-cell lymphoma.
The size of the cells (small, medium, large), the pattern
of the proliferation, diffuse and/or nodular may be enough
for proposing a precise diagnosis. Immunohistochem-
istry can be useful to confirm the morphologic diagno-
sis. As an example the immunohistochemical patterns
of small B-cell lymphomas are presented in Table 1.

2. The lymphomatous cells are CD3 positive and
CD20 negative. The diagnosis of T-cell lymphoma can
be proposed. The site of involvement, the size and
shape of the cells, the pattern of proliferation are some-
times enough for a precise diagnosis allowing the choice
of an appropriate treatment. A more extended immu-
nohistochemistry is sometimes of good help to recog-
nize some entities (for example, NK versus T cytoto-
xic) but without influence on the therapeutic strategy.

3. The cells are CD20 and CD3 negative. Some B-cell
lymphoma may express CD20 faintly (for example, B-CLL)
or may be negative (for example, some lymphoma with a
plasmacytic differentiation or plasmacytoma). The demon-
stration of the expression of CD79a is then very useful.
This marker is an antigen expressed by B cells from the
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Ðàññìàòðèâàåòñÿ ïðèíöèï äèàãíîñòèêè çëîêà÷åñòâåííûõ ëèìôîì â ñîîòâåòñòâèè ñ íîâîé êëàññèôèêàöèåé ÂÎÇ.
Îáû÷íûå ãèñòîïàòîëîãè÷åñêèå êðèòåðèè îáåñïå÷èâàþò 80�95% âîñïðîèçâîäèìîñòü äèàãíîñòèêè îòäåëüíûõ
íîçîëîãè÷åñêèõ ôîðì. Èììóíîãèñòîõèìè÷åñêèå ìåòîäû ñ èñïîëüçîâàíèåì  øèðîêîé ïàíåëè ìîíîêëîíàëüíûõ
àíòèòåë äëÿ ðàñïîçíàâàíèÿ îïóõîëåé Â-, Ò- è ÅÊ-êëåòî÷íîãî ïðîèñõîæäåíèÿ ïðèìåíÿþò âûáîðî÷íî. Äåòàëüíî
îïèñàíû êðèòåðèè, ïîçâîëÿþùèå âûäåëÿòü îïóõîëè, âîçíèêàþùèå èç ëèìôîèäíûõ êëåòîê-ïðåäøåñòâåííèêîâ
è çðåëûõ (ïåðèôåðè÷åñêèõ) ëèìôîöèòîâ ðàçëè÷íîãî ïðîèñõîæäåíèÿ. Ïðèâåäåíà ãèñòîìîðôîëîãè÷åñêàÿ, èì-
ìóíîôåíîòèïè÷åñêàÿ õàðàêòåðèñòèêà Â-êëåòî÷íûõ ëèìôîì èç ìàëûõ ëèìôîöèòîâ, Â-ÕËË, ëèìôîìû èç êëå-
òîê ìàíòèéíîé è ìàðãèíàëüíîé çîíû, ôîëëèêóëÿðíîé è ëèìôîïëàçìîöèòàðíîé ëèìôîìû, Â-êðóïíîêëåòî÷íîé
ëèìôîìû è ëèìôîìû Áåðêèòòà, Ò-êëåòî÷íûõ ëèìôîì, ëèìôîìû Õîäæêèíà.
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primitive stage to the mature plasma cell. For these enti-
ties, the plasmacytoid morphology of the cells on imprints
and histologic sections allows the diagnosis. Demonstra-
tion of an intracytoplasmic production of a monotypic im-
munoglobulin using antibody against kappa and lambda
light chains may be useful. T/NK-cell lymphomas can be
negative for CD3. In many cases, the site of proliferation
and the morphology allows to recognize an entity and to
complete the phenotype. Other T-cell markers (CD2, CD5,
CD7), NK markers (CD56, CD57) and demonstration of
proteins present in cytotoxic granules (TiA-1, granzyme,
etc.) can be useful. Anaplastic large cell lymphomas are
often negative for CD3 and CD20. CD30 should be stud-
ied systematically particularly in large cell lymphoma. In
such a case CD45 may be useful for confirming the leuko-
cyte origin of the neoplastic cells.

DIAGNOSIS OF SMALL B-CELL LYMPHOMAS
In the majority of the cases, histopathologic criteria

allow us to recognize precisely the type of lymphoid
neoplasias. But in some cases immunohistochemistry
using only five antibodies (CD5, CD10, CD23, bcl-2,
cyclin-D1) is necessary for a precise diagnosis.

We will now summarize the most important criteria
of the different entities.

B-CLL. The infiltration is diffuse, obscuring the nor-
mal architecture and is constituted by small lympho-
cytes with dark round nuclei. Proliferative centers are
recognized as pale areas, constituted by medium-sized
cells (prolymphocytes) with round nuclei, an open chro-
matin and a centrally situated nucleolus and by large
transformed cells (paraimmunoblasts) with an ampho-
philic cytoplasm, a round pale nucleus and a large nu-
cleolus. In addition, the lymphoplasmacytoid variant is
recognized on Giemsa stain due to basophilic cyto-
plasm visible on paraffin section or on imprints. Immu-
nohistochemistry discloses cytoplasmic immunoglobu-
lin with a light chain restriction.

Mantle cell lymphoma. The proliferative cells may
resemble centrocytes (small/medium cells with cleaved
nuclei) or small lymphocyte with round nuclei as in
B-CLL. Often the neoplastic cells have an intermediate
morphology of the nuclei, slightly irregular. Numerous
histiocytes with large pale cytoplasm are dispersed. One
of the most important criteria is the absence of prolifer-
ative centres. Then the pattern of proliferation is very
important. In many cases, the organization is nodular.
Silver impregnation is useful for demonstrating these no-
dules. In the centre of the nodules either typical reactive
germinal centres or small remnants of the previous colo-
nized germinal centres can be observed. In other cases,
the proliferation is more diffuse resembling B-CLL. The
morphology of the nuclei and the absence of prolifera-
tive centres allow the diagnosis. In some cases, immu-
nohistochemistry is needed (see Table 1). Demonstra-
tion of nuclei positivity for cyclin D1 is one of the most
valuable criteria in favor of mantle cell lymphoma.

Lymphoplasmacytic lymphoma. The diffuse in-
filtration is constituted by lymphoplasmacytic cells, typi-
cal plasma cells and less than 20% of immunoblasts.
Reactive follicles can be still present. The demonstra-
tion of intracytoplasmic immunoglobulins with a light
chain restriction confirms the diagnosis.

Follicular lymphoma. In the majority of the cases,
the diagnosis is really easy due to the nodular pattern.
In some cases, nodularity is difficult to recognize, par-
ticularly when there is a heavy interfollicular infiltration,
but the nodular pattern can be demonstrated by silver
impregnation. Follicular origin of these nodules is rec-
ognized by the morphology of the neoplastic cells and
by the presence of follicular dendritic cells. The neo-
plastic cells are centrocytes, small or medium (with
cleaved nuclei) and centroblasts (small and large). Im-
munohistochemistry is often not useful. Follicular lym-
phoma should be graded according to the number of
large cells (bigger than 2 lymphocytes or even larger)
with the morphology of centroblasts or sometimes of
immunoblasts. It seems also logical to count large cells
with multilobated nuclei and Reed-Sternberg-like large
cells but not large centrocytes. The large round cells
are counted in the follicles in ten high power fields (x 40).
Grade I is defined by the presence of 0 to 5 large cells
by high power field, grade II by 6 to 15 large cells and
grade III by more than 15 large cells.

Marginal zone lymphoma. These lymphomas, what-
ever the site of involvement are defined by a diffuse pro-
liferation around and between reactive germinal centres
which are progressively colonized. Three types of cells
can be recognized. The most prevalent are small or me-
dium-sized lymphoid cells with pale cytoplasm and more
or less irregular nucleus called centrocyte-like. In addi-
tion it is possible to recognize larger cells with a more
abundant pale cytoplasm and a larger ovoid nucleus with
a more open chromatin, called monocytoid cells and typical
plasma cells. In extranodal MALT lymphomas, the diffuse
infiltration is associated with lymphoepithelial lesions. In
such extranodal sites, the main differential diagnosis is
constituted by mantle cell lymphoma. However, the tu-
mor cells of MALT lymphoma do not express CD5 nor
cyclin D1 (see Table 1). In nodal marginal zone, monocy-
toid B cells are often prominent, presenting as large pale
ring around follicles colonized by centrocyte-like cells and
often associated with plasma cells. One can distinguish
primary nodal lymphoma from secondary involvement by
MALT lymphoma mainly on the basis of the clinical data.

In splenic marginal zone, the morphology is so pe-
culiar that the diagnosis is easy. The reactive follicles
are surrounded by a large pale ring of monocytoid
B-cells associated, within about half of the cases, with
a plasma cell component. In almost all the cases, the
follicles are more or less homogenous due to coloni-
zation by centrocyte-like cells.

Hairy cell leukaemia. This lymphoma today is mainly
observed on bone marrow biopsy. There is a diffuse in-
terstitial infiltrate patchy or massive constituted by me-
dium-sized lymphoid cells with an abundant pale cyto-
plasm surrounding an ovoid or kidney-shaped nucleus.
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Systemic myelofibrosis is demonstrated by silver im-
pregnation in the areas infiltrated by leukaemic cells.

DIAGNOSIS OF LARGE B-CELL LYMPHOMAS
The expression of CD20, or sometimes of CD79a

and the morphology of the cells allow easily the diag-
nosis of diffuse large B-cell lymphomas. Definition of
the morphologic variants is based on morphologic cri-
teria: centroblastic (monomorphic, polymorphic, multi-
lobated), immunoblastic with or without plasmacytoid
differentiation, T-cell/histiocyte rich B-cell lymphoma,
anaplastic large B-cell lymphoma. Even the clinical
variants are defined by the site of involvement and the
pattern: mediastinal large B-cell lymphoma with fibro-
sis, intravascular large B-cell lymphoma, pleural effu-
sion lymphoma.

DIAGNOSIS OF BURKITT�S LYMPHOMA
AND VARIANTS
The diagnosis is sometimes difficult with some large

B-cell lymphomas with high apoptosis and numerous
mitosis. This type of lymphoma represents the lym-
phoma for which the histopathologic diagnosis is the
least reproducible. To confirm the diagnosis of true
Burkitt�s lymphoma, immunohistochemistry (CD10 pos-
itive, bcl-2 negative, bcl-6 positive, 100% of Ki-67) as
well as cytogenetics are of great importance.

DIAGNOSIS OF T-CELL LYMPHOMA
The expression of CD3 and the morphology allow us

to recognize the majority of the cases of T-cell lympho-
mas which in total represent less than 10% of all the
lymphomas in the occidental world. The most frequent
are anaplastic large cell lymphoma (ALC), peripheral
T-cell, AILD type and peripheral T-cell lymphomas NOS.
The ALC express CD30, EMA, ALK-1, sometimes CD3.
T-AILD can be confused with some peripheral T-cell
lymphomas NOS. The demonstration of an hyperplastic
network of follicular dendritic cells outside the germinal
centre is regarded as an argument for the diagnosis of
the T-cell lymphoma, AILD type.

Mycosis fungoides and Sézary�s syndrome are
mainly recognized on morphologic and clinical data. In
the different variants of T-cell lymphomas with leu-
kaemic presentation, expression of CD3 or a NK marker
associated with the morphology and the clinical pre-
sentation allow the diagnosis.

DIAGNOSIS OF PRECURSOR CELL
LYMPHOMA
T and B lymphoblastic lymphomas have many clini-

cal and morphological characteristics in common. The
morphology allows us to recognize the diagnosis of
lymphoblastic lymphoma. This diagnosis is confirmed
by nuclear TdT expression and by high percentage of

Ki-67-positive cells. Immunohistochemistry on paraf-
fin sections is needed for the demonstration of the B- or
T-cell origin, often with a larger panel of antibodies:
CD20, CD10, CD79a, CD3, CD2, CD5, CD1a. But the
immunophenotype is mostly demonstrated by flow
cytometry on circulating blood cells.

DIAGNOSIS OF HODGKIN�S LYMPHOMA
The diagnosis of Hodgkin�s lymphoma is morpho-

logic. In the majority of the cases, immunohistoche-
mistry is not really useful for the diagnosis. But in diffi-
cult cases, immunohistochemistry is necessary for the
differential diagnosis between lymphocyte predomi-
nance and classic Hodgkin�s lymphoma (Table 2), or
between classic Hodgkin�s lymphoma, nodular scle-
rosing type, grade 2 and anaplastic large cell lympho-
ma (Table 3).

CONCLUSION
Immunohistochemistry on paraffin sections allows

us to recognize more easily all the different varieties of
lymphomas. We learn a lot on morphology from immu-
nohistochemistry. So at present, in many cases, immu-
nohistochemistry is not really necessary, but is more
�comfortable�. On the other hand, when it is not possi-
ble to propose a diagnosis on pure morphologic crite-
ria, then immunohistochemistry is mandatory.
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