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Primary Splenic and Nodal
Marginal Zone Lymphoma:

Jacques Diebold, Agnes Le Tourneau, Eva Comperat,

Thierry Molina and José e Audouin

Primary splenic and nodal marginal zone (MZ) lymphomas are rare small B cell lymphomas presenting with similar
histopathologic features. The neoplastic cell population mostly consists of monocytoid B cells organized in a MZ pattern,
associated with centrocytoid cells colonizing follicles. About 50% of cases have a monotypic plasma cell component. The
different histopathologic patterns and differential diagnosis are discussed here. Both diseases share a similar immunophenotype,
with the expression of B-cell associated antigens and restriction of immunoglobulin light chain. The only difference is the more
frequent expression of IgD in splenic than in nodal lymphomas. The most recent findings in genetics and molecular biology are
presented and discussed. The main clinical and biological symptoms are described and the similarity of some cases with
Waldenstroms macroglobulinemia is stressed. Both lymphomas present with the same type of bone marrow involvement with a
high frequency of intravascular infiltrates, which can be associated with interstitial and nodular infiltrates. Transformation into
diffuse large B cell lymphoma occurs in about 10 to 15% of the cases. The outcome in many splenic MZ lymphomas is
characterized by a lengthy survival after splenectomy (9 to 13 years or longer), despite the absence of a consensus on the optimal
treatment. Nodal MZ lymphoma has a more aggressive evolution and seems to only be curable at an early stage. Further studies

are needed of both lymphomas to improve treatment and prognosis.
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INTRODUCTION

The WHO classification' recognizes three types of small
B-cell lymphomas arising from the marginal zone (MZ) of
lymphoid follicles. There is still some debate as to whether
these three types, which primarily arise in mucosa-associated
lymphoid tissue (MALT), lymph nodes, and spleen, are a
homogeneous group of tumors or are instead different lym-
phomas with some common features. The aim of this review
is to compare the morphology, immunophenotype, cytogene-
tics, clinical and biological characteristics, and progression of
primary nodal and primary splenic MZ lymphomas.

THE CONCEPT OF MZ

The term MZ (marginal zone) was initially proposed by
Snook? to describe the pale corona surrounding the mantle
zone of splenic follicles. This corona was first described at
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the beginning of the 20th century’® and has been observed in
the spleens of rodents and humans*>. The MZ can also be
observed in mucosa-associated lymphoid tissues (MALT),
such as tonsils and Peyer’s patches, in hyperplastic follicles
arising in the gastrointestinal tract (follicular gastritis due to
Helicobacter pylori infection), and in autoimmune disorders,
such as thyroiditis or sialadenitis®. The MZ can occasionally
be observed in lymph nodes, particularly in those draining
MALT, such as the cervical lymph nodes draining the tonsils
and the mesenteric lymph nodes”®. The MZ has a pale peri-
follicular corona appearance due to the peculiar morphology
of the lymphoid B-cells from which it is formed. These
medium-sized cells exhibit an abundant pale cytoplasm sur-
rounding an oval or kidney-shaped nucleus with some irregu-
larities and a medium-sized central nucleolus. The chromatin
is organized in smaller blocks than in small B-lymphocytes.

MZ cells express CD 20, CD 79a, bcl-2, and surface
immunoglobulin (Sig), which is mostly IgM and rarely IgG or
IgA. They do not express CD 5, CD 10, CD 11 ¢, or CD
237, This immunophenotype is different from that of centro-
follicular B-cells and mantle cells. The absence of IgD and
the presence of CD 21 and CD 27 indicate that MZ cells are
related to memory B-cells”. However, IgD is expressed by
some MZ cells, as in mantle cells'®, indicating the heter-
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ogeneous nature of the MZ cell population. KiB 3, an anti-
body produced by a group from the University of Kiel, re-
vealed the presence of different subsets of MZ cells!!. This
antibody recognizes a glycosylation-independent epitope of
CD 45 RA, present in immunocompetent B lymphocytes that
have not yet responded to antigenic stimulation’. Most MZ
B-cells are negative for KiB 3 staining. Only a subset of
splenic MZ cells and mantle cells are positive for KiB 3°.
This subset expresses IgD in addition to IgM, but is negative
for CD 21 and CD 27 and shows some similarities with naive
B-cells.

MZ B-cells are morphologically similar to cells first
described by Lennert'? in Piringer’s lymphadenitis, which
were called “immature histiocytes. Later, these cells were
demonstrated to express a B immunophenotype leading to
calling them “monocytoid B-cells®'*!*. Monocytoid B-cells
represent a peculiar type of small B-cell in rodents" and
humans>!'*!¢17  Recent studies'® have shown that reactive
monocytoid B-cells exhibit a peculiar profile : negative for
bcl 2 protein, no detectable surface immunoglobulins, ex-
pression of p 21 (WAF 1), cyclins E, D 2, and D 3, and strong
p 27 expression. This immunophenotype is different from
that of non-neoplastic splenic MZ B-cells and from neoplastic
B-cells from splenic and nodal MZ lymphomas. These neo-
plastic B-cells are bcl 2-positive and express IgM, but are
negative for or express only very low levels of cyclins A, B,
E, and D, and p 21'®. These findings led to the hypothesis
that reactive monocytoid B-cells represent either a unique B-
cell population arising from an unknown cell lineage, or are
related to MZ B-cells but represent a distinct differentiation
stage'®.

MZ B-cells appear to have many functions'®. In rodents
and humans, they play an important role in the thymus-
independent type 2 immune response (Ti-2) to antigens in-
cluding some bacterial capsular antigens®’. They are the main
group of splenic B-cells responsible for mounting a humoral
immune response against bacteria present in the peripheral
blood. This explains why splenectomized patients have an
impaired response to some Ti-2 antigens. In addition, in
rodents, the MZ also contains memory B-cells from T-cell-
dependent humoral immune responses?®'.

PCR analyses of point mutations in Ig genes in microdis-
sected cells have shown that most splenic MZ B-cells are
postfollicular memory B-cells?*?, although a small number
are similar to mantle B-cells’. The function of MZ B-cells is
still unclear. Postfollicular memory B-cells are recirculating
memory B-cells?>. Splenic MZ B-cells can bind polysaccha-
ride antigens with two possible outcomes’. Some of these
cells migrate to germinal centers, present the polysaccharide
antigens to centrofollicular B-cells, and trigger a humoral
immune response. Others come into contact with T-cells,
which release cytokines that rapidly transform the B cells into
plasma cells’. This represents a T-cell-dependent humoral
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immune reaction. It should be noted that in the spleen, the
MZ is in close contact with periarteriolar sheets consisting of
T-cells and that numerous dispersed T-cells or T-cells in nests
are present in the MZ. Mice knocked out for Pyk-2, a tyro-
sine kinase involved in the control of cell adhesion and motil-
ity, lack splenic MZ cells** and exhibit a strong deficit in
IgG 3 responses to Ti-2 antigens and a slight deficit in [gM
secretion after stimulation with T-cell-dependent antigens. (2)

To explain the location of MZ B-cells, Guinamard et
al.** suggested that resident macrophages secrete a hypothe-
tical MZ B-cell trophic chemokine. Maes and de Wolf-
Peeters suggested that the B-lymphocyte stimulator (BLY'S/
BAFF) is a candidate for transmitting T-independent signals
that might induce proliferation and rapid differentiation of
MZ B-cells into Ig-secreting cells. BLYS/BAFF belongs to
the tumor necrosis factor (TNF) family of proteins and is
secreted by myeloid-monocytoid cells. Mature B-cells ex-
press receptors for BLYS/BAFF. Binding of BLYS/BAFF
activates the transcription factor NF-kappa B, which is
essential for the development, survival, and proliferation of
MZ B-cells®.

FIRST DESCRIPTION OF LYMPHOMAS ARISING
FROM THE MZ

Lymphomas consisting of cells thought to be derived
from MZ B-cells were first reported in the spleen in 1980 by
Cousar et al.?® and in the salivary glands in 1982 by Schmid
et al.¥’ When the term monocytoid B-cells was given in 1984
to cells found in Piringer’ s lymphadenitis, the term “monocy-
toid B-cell lymphoma” was used to describe some nodal
lymphomas®®32. At the same time, Isaacson and Wright®
reported four cases of extranodal lymphomas arising from
MALT and particularly from the MZ of follicles.

Between 1982 and 1992, the Kiel group described 28
cases of B-cell lymphoma in lymph nodes, comprising sheets
of monocytoid B-cells****. Nineteen appeared to be restricted
to the lymph node. Nine were associated with an extranodal
lymphoma of MALT, which also contained monocytoid B-
cells. Nathwani et al3>3" and Ortiz and Wright® demon-
strated that monocytoid B-cell ML occur primarily in the
lymph nodes without any extranodal MALT lymphoma.
These primary nodal MZ (PNMZ) lymphomas are distinct
from follicular lymphomas or mantle cell lymphomas with a
monocytoid component. It has been proposed that PNMZ
lymphomas be divided into a “MALT type and a “splenic
type 3**°. This reflects the wide spectrum covered by the
term MZ lymphoma, with the splenic type and the MALT-
type at the two extremes rather than being truly different
types'’®. Both types can be observed in PNMZ lymphoma.

Schmid et al*'. published the first four cases of primary
splenic MZ (PSMZ) lymphoma in 1992. However, similar
cases had been reported before?®, often with another diagnosis



such as lymphoplasmacytic lymphoma*. Since these first
reports, numerous cases have been described*-*’. Due to the
presence of peculiar lymphocytes in the peripheral blood,
many cases have been diagnosed as splenic lymphoma with
villous lymphocytes®'=°. The REAL classification suggests
that PSMZ lymphoma is a provisional entity*®, and the WHO
classification proposes that it is a true entity!. (3) Recent
studies have shown that bone marrow involvement is frequent
in both PSMZ and PNMZ lymphomas but less frequent in
MALT lymphomas*>*7-¢!. Thus, bone marrow biopsy (BMB)
appears to be very useful for diagnosis.

SPLENIC MZ LYMPHOMA

This lymphoma represents less than 1% of all
lymphomas'. However, it is the most frequent small B-cell
lymphoma associated with splenomegaly and probably the
most frequent splenic lymphoma“®.

Clinical and biological data

The patients we reported® had a median age of 61 years,
ranging from 21 to 85 years. Women were slightly more
common than men (sex ratio F : M=1.8). These results were
similar to those published in other reports’!*#°  Most pa-
tients initially presented with splenomegaly, which was often
massive. A few cases without splenomegaly have been
reported*. Hepatomegaly was observed in less than half of
cases. Peripheral adenopathies were observed in a small
number of patients, mostly those with a long follow-up.
Thrombocytopenia may occur as well as anemia and
leukopenia. Anemia is often the consequence of an autoim-
mune hemolytic process. (4) Peripheral blood absolute lym-
phocytosis occurs in about 25% of patients®. These lympho-
cytes express monotypic surface immunoglobulins. This may
lead to a false diagnosis of B-cell chronic lymphocytic leuke-
mia. In some cases, the lymphocytes show the morphology
of villous lymphocytes, and many cases were diagnosed as
“splenic lymphoma with villous lymphocytes” 3135562 A
small number of cases have been diagnosed as hairy cell
leukemia.

A serum monoclonal component (MC) seems to be pre-
sent more often than previously assumed. This MC is mostly
pk , and occasionally pA**. The concentration of the MC
differs from one ( patient to another and seems to increase
over time. Sometimes the concentration may be greater than
5 g/L, consistent with a diagnosis of Waldenstroms macroglo-
bulinemia. Hyperviscosity syndrome may even be present.
MC and autoimmune disorders such as autoimmune hemoly-
tic anemia (AIHA), immune thrombocytopenia, and circulat-
ing autoantiprothrombinase, were observed in our series*, but
only in patients presenting a monotypic plasma cell popula-
tion in the spleen (see below).

Primary marginal zone lymphoma

Macroscopic features of the spleen

In our series, the spleen was typically enlarged (median
weight : 1360 g, range 660-3100 g). Similar findings have
been reported in the literature. Lymphadenopathies of va-
rious sizes were present in the hilum. The cut surface showed
a multimicronodular pattern in all cases. White nodules,
measuring 0.5 cm or less, were dispersed throughout the en-
tire splenic parenchyma. This pattern is not specific for MZ
lymphoma, and has been observed in all types of small B-cell
lymphoma involving the spleen, with the exception of hairy
cell leukemia that diffusely infiltrates the red pulp''*°. This
pattern reflects the predominance of white pulp involvement.

Histopathology

The architecture of the spleen was preserved. Lympho-
matous infiltration was predominant in the white pulp (Fig.
1), with enlarged follicles''*. The most characteristic lesion
was a broad, clear MZ at the periphery of each nodule (Figs. 1
and 2). The cells that constitute these MZ were monocytoid
B-cells. They were medium-sized and had an abundant pale
cytoplasm with clear cell borders. Nuclei were ovoid or
slightly irregular, with open chromatin and small nucleoli.
Large B-cells, resembling centroblasts or immunoblasts, were
scattered between the monocytoid B-cells, accounting for less

Fig. 1.
are surrounded by a pale MZ and homogeneized, due to col-
onization by lymphoma cells.

Primary splenic MZ lymphoma (HE, x 2). Follicles
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than 20% of the total population. The centers of the nodules
were often dark, homogeneously consisting of small lympho-
cytes with dark chromatin and no recognizable nucleolus.
Some had a round nucleus and a thin rim of cytoplasm, as in
the normal mantle zone. Many exhibited a dark nucleus with
irregular, often cleaved contours and a larger pale cytoplasm.
These cells have been called centrocytoid, due to the mor-
phology of their nuclei. Most had a B-immunophenotype,
and the same monotypic surface immunoglobulins as in
monocytoid B-cells were seen on frozen sections. Both cen-
trocytoid and monocytoid cells belong to the lymphoma cell
population. This is similar to follicular colonization, as de-
scribed in extranodal MZ MALT lymphoma®. Sometimes,
reactive germinal centers of various sizes were observed in
the dark centers of the nodules. In about one third of cases,
regressive germinal centers were detected, with an onion
bulb-like pattern, causing a Castleman-like modification.

In a few cases, the MZ pattern was not so clear. The MZ
was small or infiltrated by cords of small lymphocytes, some-
times dividing the MZ into two parts. The centers of the
follicles were large and homogeneous. Such cases were diffi-
cult to distinguish from B-CLL and mantle-cell lymphoma,
without immunohistochemistry. About half of all cases were
associated with a plasma cell component. This component
consisted of a mixture of mature plasma cells and of lympho-
plasmacytic cells. Some of these cells contained PAS-
positive intranuclear vacuoles (Dutcher-Fahey bodies). The
plasma cell component represents a variable part of the MZ
and infiltrates the mantle zone and germinal center of folli-
cles. Small clusters of epithelioid cells, or less frequently
epithelioid cell granulomas, could also be observed in or
around the MZ.

The cords of the red pulp were always diffusely infil-
trated by centrocytoid and/or monocytoid cells and also by the
plasma cell component when present (Fig. 2). The density of
cord infiltration seemed to depend on disease duration.
Another pattern of red pulp involvement involves the pre-
sence of centrocytoid or monocytoid cells in the lumen of
sinuses. This was observed mostly in patients with peripheral
blood lymphocytosis and has been described in chronic leuke-
mia with villous lymphocytes. Both types of red pulp in-
volvement can occur in the same patient, sometimes leading
to a dense infiltration of the red pulp. In a few cases, we also
observed focal areas with sinus dilatation, leading to a
pseudoangiomatous pattern, similar to that described in hairy
cell leukemia, representing something similar to peliosis''*.

Splenic hilar lymphadenopathy

A nodular pattern was often observed together with a
MZ pattern due to the perifollicular accumulation of monocy-
toid B-cells*®*. The follicles were more or less homoge-
nized by the infiltration of centrocytoid cells, with germinal
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Fig. 2.
cle in the upper part, is colonized by centrocytoid cells and
shows a regressive germinal center. It presents a pale MZ at the
periphery. Lymphoma cells infitrate the red pulp (bottom),
particularly the cords.

Primary splenic MZ lymphoma (HE, x 10). The folli-

centers more or less recognizable. A more diffuse infiltrate
could also be observed. All cases with a plasma cell compo-
nent in the spleen also showed a plasma cell infiltrate in the
hilar lymph node. In all cases, hemosiderin-laden mac-
rophages accumulated in the sinuses and even in the paren-
chyma.

Liver

In most cases in our series®, the portal spaces were
infiltrated by centrocytoid and monocytoid cells, either dif-
fusely or with a more nodular pattern. These cells were
associated with plasma cells when this component was pre-
sent in the spleen. Small centrocytoid cells have been seen in
the sinusoids, particularly in patients with peripheral blood
lymphocytosis. Rarely, perhaps during an early phase of the
disease, the liver is not involved.

Immunohistochemistry

The neoplastic cells, including many cells from the plas-
ma cell component, express CD 20 and CD 79a. These cells
also express bel-2, p 53, and p 27'%. In a few cases, they also
express DBA 44 (35%). IgD was found in the majority of the



cases in our series*’, mostly in cells of the MZ, or in cells
colonizing the inner part of germinal centers. Recently, CD
27, a marker for memory B-cells, was found to be expressed
on neoplastic cells from seven out of ten PSMZ lymphomas,
whereas the MZ B-cells from all cases with normal spleens
were found to be positive for CD 27%. This confirms the
heterogeneity of the neoplastic cell population in PSMZ lym-
phoma, with some cells corresponding to memory B-cells and
others to naive B-cells. The neoplastic cells were negative for
CD 5, CD 10, CD 23, CD 43, bcl-6, and cyclin D 1. A net-
work of follicular dendritic cells was present in the germinal
centers, stained with anti-CD 21, anti-CD 23, anti CD 35, and
CNA 42 antibodies. Finally, fewer than 5% of cells express-
ed Mib 1. Cyclins A, B, D, and E, and p 21 were undetect-
able or only present at very low levels'®. A monotypic im-
munoglobulin could be easily detected in the cytoplasm of the
plasma cell component in over 40% of cases. The p chain
was the most frequent heavy chain detected. The k light
chain was expressed six times more frequently than A . Cases
with a biclonal population have also been reported**®. In
patients without a plasma cell component, nests of polytypic
reactive plasma cells were observed in the cords of the red
pulp of the spleen.

Peculiar subtype

A small number of cases with spleens with morphology
typically associated with SMZ lymphoma share some charac-
teristics with mantle cell lymphoma : expression of CD 5 and
the oncoprotein cyclin D 1 and the presence of a t(11 ; 14)>%.
In some cases’, patients also present with villous circulating
lymphocytes and bone marrow sinusoidal involvement.
These patients’ underwent splenectomy without any other
treatment and were still alive and well 2 to 3 years later.
Further studies are needed to determine whether these cases
represent mantle cell lymphoma of the spleen with a MZ
differentiation or a special subtype of MZ lymphoma of the
spleen sharing characteristics with mantle cell lymphoma.

Outcome

In our series*, the median follow-up was 70 months
(range 5- 173 months). Thus, many patients survived for 10
to 15 years after splenectomy and chemotherapy. After
splenectomy, peripheral lymphadenopathies may develop.
Biopsy should always be performed. The risk of transforma-
tion into a more aggressive large B-cell lymphoma is now
well demonstrated*®®. Other series*®¢7% also reported long
survival times (between 9- 13 years) after only splenectomy.
There is no consensus concerning the optimal therapeutic
strategy. Prospective trials are needed. Some factors associ-
ated with a severe adverse prognosis have been identified :
AIHA, immune thrombocytopenia, high serum monoclonal

Primary marginal zone lymphoma

component (MC) and beta 2 concentrations, microglobu-
linemia, blood leukocyte count>>20,000/ p L, blood lympho-
cyte count>9,000 p L, and overexpression of p 53 by neoplas-
tic cells®®¢7:68,

NODAL MZL

This type of lymphoma accounts for less than 1% of all
lymphoid neoplasms!®’.

Clinical and biological data

Primary nodal MZ (PNMZ) lymphoma occurs at approx-
imately the same age as SMZL. The sex ratio is also similar.
Patients have localized or generalized peripheral lymphadeno-
pathies. In early reports, patients were stage I or II, but they
now often present with an advanced stage (III or [V)*>3763 A
small number of patients show B symptoms''. Signs of
leukemia are rare, as is the presence of a monoclonal compo-
nent (MC) in the serum''. About half of all patients have an
International Pronostic Index (IPI) score between 1 and 2. In
a few patients, splenomegaly is observed at presentation.
These cases are impossible to distinguish from cases of
PSMZL associated with peripheral lymphadenopathy® .
Careful studies of such cases are needed to better diagnose
them. It is also necessary to search for extranodal MZ MALT
lymphoma systematically, namely to distinguish secondary
nodal involvement from true PNMZ lymphoma®’. A series
of 48 cases of NMZL occurring in children and young adults
was recently reported’’. Half of these patients were aged 18
years or younger. Two thirds of cases (67%) were classified
as primary NMZL. Most of these cases concerned young
males (median 16 years, M/F ratio 5.4: 1), presenting a
localized adenopathy (90% stage 1). The prognosis was ex-
cellent, better than for extranodal MZL in the same age group,
with a low rate of recurrence’.

Histopathology

Some cases are easy to recognize due to the presence
(visible at low magnification) of pale plaques, more or less
sharply demarcated, in and along the sinuses, with a peri-
trabecular and subcapsular topography (Fig. 3). A complete
or partial MZ sometimes forms a pale ring around nodules
(Fig. 4). Germinal centers can be present. They can be
reactive, regressive with a Castleman-like pattern, or colo-
nized by small centrocytoid cells. The neoplastic cells exhibit
the typical morphology of monocytoid B-cells (Fig. 5 A),
with an abundant faintly eosinophilic cytoplasm with
hematorylin-eosin or gray cytoplasm with Giemsa. These
cells have medium-sized nuclei, round or slightly indented or
cleaved, with chromatin in small blocks and a single small
nucleolus. Large B-cells, with the morphology of centrob-
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Fig. 3. Primary nodal MZ lymphoma (HE, x 1.25). Pale
bands or nodules can be recognized, with small remnants of
lymphoid tissue (dark areas).

lasts or more often of immunoblasts, are scattered between
monocytoid B-cells (Fig. 5 A). Centrocytoid cells infiltrated
follicles (Fig. 5 B). In some cases, a large number of plasma
cells and lymphoplasmacytes accumulate at the periphery of
the pale areas (Fig. 5C). In other cases, these cells are
dispersed in the centers of the nodules. Clusters of epithelioid
cells may be present. When the follicles are numerous, a
nodular pattern with MZ is clearly visible. The follicles are
sometimes rare and the monocytoid B-cells form a more
diffuse infiltrate along the sinuses. In other cases, they are
even more diffusely infiltrated. When centrocytoid cells are
more numerous than monocytoid cells, the diagnosis can be
extremely difficult due to similarities with other small B-cell
lymphomas. In rare cases, plasma cells can be numerous,
forming large sheets and mimicking a plasmacytoma. In
some cases, the centers of the nodules show regressive ger-
minal centers mimicking Castleman disease. A few publica-
tions have reported an association between Castleman disease
and MZ lymphoma’'’2. In pediatric cases, the disruption of
residual follicles is common, resembling the progressive
transformation of germinal centers”. Finally, areas con-
sisitng of numerous contiguous large B-cells replace the
sheets of monocytoid B-cells. This pattern represents the
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Fig. 4. Primary nodal MZ lymphoma (HE, x 40). Bands
around remnants of follicles or along the sinuses, consist of
moncytoid B cells.

progression into a diffuse large B-cell lymphoma®'.

Immunohistochemistry

The immunophenotype of PNMZ lymphoma is similar to
that of PSMZ lymphoma. B-cells express CD 20, CD 79 a,
KiB 3 (related to CD 45 RA), and often SIgM, mostly with
the x light chain'!. Some cases may be IgD (—). Biclonal
cases can occur, as in PSMZL%, The plasma cell component,
when present, expresses the same monotypic Ig in the cyto-
plasm as on the cell membrane.

QOutcome

In a study by Cogliatti et al.*®, stage 1 and II patients
were treated with radiotherapy, and stage III and IV patients
with chemotherapy. Complete remission lasted from 1-78
months (mean : 28 months in 15 cases). Six patients re-
mained free of recurrence (30%) for at least 34 months, with a
maximum of over 6.5 years. More than half of patients re-
lapsed after a remission period of between 1 and 55 months
(mean 20 months). Five patients (28%) died from causes
related to lymphoma after 3 to 54 months (mean 24 months).
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Fig. 5. Primary nodal MZ lymphoma (HE, x 100). A;
Monocytoid B cells in the MZ with a large blast in the upper
left corner. B. Centrocytoid cells colonizing the germinal cen-
ter. C. Clusters of mature plasma cells in the MZ.

In the series reported by Nathwani et al.*’, the overall five-
year survival rate was 56% and the five-year failure-free
survival rate was 28%. NMZ lymphoma is only curable
during the early stages and is more aggressive than SMZ
lymphoma.

TRANSFORMATION INTO DIFFUSE LARGE B-
CELL LYMPHOMA

This transformation is characterized by the infiltration
and destruction of the MZ in the spleen or lymph node by
sheets of large cells. The large cells are similar to centrob-
lasts, immunoblasts, or immunoblasts with a plasmacytic dif-
ferentiation. They express B-cell markers (CD 20, CD 79 a,
and bcl-2) and are negative for CD 5, CD 10, CD 23, and IgD.
The same monotypic immunoglobulin produced by the plas-
ma cell component can be detected in the cytoplasm of large
cells, particularly in immunoblasts with plasmacytic dif-
ferentiation. PCR studies have shown the same Ig gene rear-
rangement in the small and large B-cell components, confirm-
ing that they share a common origin®. Between 30 and 60%
of cells express Mib-1. Progression to diffuse large B-cell

Primary marginal zone lymphoma

ofis?

Fig 6. Bone marrow biopsies in patients with a primary sple-
nic MZ lymphoma. A. Multiple intertrabecular nodules (HE, x
2). B. In another case, only intravascular infilrates could be
observed. Immunohistochemistry is very useful to demonstrate
the presence of neoplastic B cells in the lumen of small vessels
(CD 20, immunoperoxidase)..

lymphoma occurs in about 10 to 15% of patients**®. Prog-

ression can occur in patients with PSMZL in the spleen or
even in the bone marrow (BM) at presentation or later, such
as after splenectomy in peripheral lymph nodes*-®>7,

BONE MARROW INVOLVEMENT IN NODAL
AND SPLENIC MZL

The frequency of BM involvement differs greatly be-
tween nodal and splenic MZL. In splenic MZL, the reported
frequency is between 86%°%% and 100%°%%°, while for nodal
MZL it is between 28%°%% and 43%%. In comparison, less
than 18% of patients with extranodal MALT lymphomas have
BM involvement G%3606D = Both nodal and splenic MZL
show the same pattern of BM involvement®®®!. The most
original pattern is intravascular infiltration®-°%°7*  This is
characterized by the accumulation of small- to medium-sized
lymphoid cells, either in small clusters distending the venous
sinuses or in monocellular columns in capillaries. This intra-
vascular infiltrate is sometimes easier to recognize after de-
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monstration of CD 20 expression by immunohistochemistry
(Fig. 6 B). This infiltrate may be the only type of involve-
ment. It represents the first lesion in the BM and may be the
only sign of residual disease after treatment. In our series®,
this type of intravascular infiltration was observed in all biop-
sies from patients with BM involvement, associated with
other types of infiltration. The second type of involvement is
interstitial infiltration. This may be localized or more diffuse,
forming lymphoid aggregates. A third frequent type is inter-
trabecular or juxtatrabecular nodules®®®"’7  Their number
varies from 2 to more than 10 nodules per 1 cm section (Fig. 6
A). Some are homogeneous, consisting of small cells with
centrocytoid morphology. Others exhibit homogeneous
nodules surrounded by a more or less typical pale MZ com-
posed of large lymphoid cells with a monocytoid appearance.
In rare cases, the nodules show a reactive germinal center or
remnants of a more or less colonized germinal center. After
years of progression, massive infiltration of all medullary
spaces can be observed, with slight nodularity®.

Plasma cells and lymphoplasma cells can present in ab-
out 40 to 50% of patients, regardless of the type of extra-
vascular infiltration. They form clusters around the nodules
or are dispersed between the lymphoid cells of the interstitial
or nodular infiltrate. This cell population produces a monoty-
pic intracytoplasmic immunoglobulin, mostly p or « , similar
to that observed in the spleen and lymph nodes®®®'. A pecul-
iar pattern has been seen in a very small number of treated
SMZL or NMZL patients. In these cases, the BM involve-
ment consists of an interstitial plasmacytic infiltrate mimick-
ing a myeloma®*®!. This pattern disappears after the end of
chemotherapy and is replaced by a nodular and interstitial
infiltrate. In about 10% of our cases®®°!, transformation into
a diffuse large B-cell lymphoma was identified due to the
presence of areas only containing large B-cells with the mor-
phology of centroblasts, immunoblasts, or plasmablasts or due
to the presence of these large B-cells only in the lumen of
vessels. The immunophenotype of the neoplastic cells is
similar to that found in the spleen and in adenopathies. The
neoplastic cells present in the vessels do not express CD 27,
whereas those in the interstitial infiltrates and nodules do®.
This suggests two different phases of neoplastic progression :
the expansion of a clone of virgin B-cells in the BM and
recolonization of the BM by memory B-cells following expo-
sure to antigens®.

RELATION WITH WALDENSTROMS MACROG-
LOBULINEMIA

Seven patients in our series of PSMZL**° had a serum
monoclonal IgM concentration of 5 g/l or more, associated
with liver and bone marrow infiltration by a subset of lym-
phoplasmacytic/plasma cells containing a monotypic intracy-
toplasmic immunoglobulin. This is typical of Waldenstroms
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macroglobulinemia (WM). The relationship between WM
and MZL is not well understood’®. Some MALT lymphomas
mimicking WM have also been reported’’. It is possible that,
in the past, the criteria used to diagnose MZ were overlooked
and that some cases of lymphoplasmacytic lymphoma were in
fact MZL. This is supported by the fact that since patholog-
ists have been able to diagnose MZL, the number of lympho-
plasmacytic lymphomas has decreased dramatically. Alterna-
tively, WM could be a biological syndrome that occurs during
the progression of different types of small B-cell lymphoma,
such as B-CLL MZL or even other types’.

DIFFERENTIAL DIAGNOSIS

A pale ring of medium-sized cells surrounding the folli-
cles is the key criterion for the diagnosis of MZ lymphoma in
both the spleen and lymph nodes. It can be difficult to dis-
tinguish between cases of MZ hyperplasia in reactive condi-
tions, particularly in the spleen’® and lymph nodes (cervical,
mesenteric) draining organs with MALT. The age of the
patient, the clinical presentation, and the size of the spleen are
very important to rule out the possibility of MZ lymphoma.

It can also be difficult to distinguish MZ lymphoma from
follicular or mantle cell lymphoma with MZ differen-
tiation'®7*81 " Clinical information and careful histopatholo-
gical and immunohistochemical studies usually make it possi-
ble to distinguish between these lymphomas. However, in
some cases, cytogenetic studies (presence or absence of a
t(14; 18) or a t(11 ; 14) translocation) and molecular studies
(presence or absence of a rearrangement of bc/ [ or bcl 2) are
needed. An exceptional case of a mantle cell lymphoma in
blastic transformation with a MZ pattern was recently
reported®?.

Primary NMZL and even SMZL need to be distinguished
from secondary involvement by an extranodal MZ MALT
lymphoma®>**7® . Campo et al® suggested that cases of
secondary involvement can be identified due to the persist-
ence of a mantle zone and the absence of IgD expression by
the tumor cells from splenic type, in which the mantle zone is
missing and tumor cells are often IgD (+). In our experience,
there are no histopathological or immunohistochemical
criteria that can satisfactorily distinguish primary MZ from
secondary involvement.

Other diagnoses should also be considered for both prim-
ary SMZL and NMZL. When the centrocytoid component is
prominent, other small B-cell lymphomas, either diffuse or
nodular (B-CLL, mantle cell, or lymphoplasmacytic lympho-
ma) should be considered. When the plasmacytic component
is prominent, the diagnosis with an extra-osseous plasmacyto-
ma or, more frequently, a lymphoplasmacytic lymphoma can
be difficult. A careful histopathological study is required to
detect the centrocytoid and/or monocytoid cell components.
When a large B-cell component leads to the diagnosis of a



diffuse large B-cell lymphoma, the small B-cell component
should not be missed, because the prognosis associated with a
secondary large B-cell lymphoma is worse than that associ-
ated with a primary one. The diagnosis may be very difficult
with mantle cell lymphoma in blastic progression®.

Finally, regressive germinal centers may mimic Castle-
man disease. In our cases, such follicular modifications were
never prominent. Thus, we have never seen cases of MZ
lymphoma associated with true Castleman disease, as recently
reported’""2.

GENETIC MODIFICATIONS IN NODAL AND
SPLENIC MZL

Chromosomal abnormalities

The most relevant chromosomal abnormalities in MZ
lymphoma are trisomy 3, t(11;18), and t(1;14)%.
Cytogenetic studies have identified trisomy 3 in about 15 to
60% of cases, with a similar frequency in extranodal, nodal,
and splenic MZCL*#>. FISH revealed trisomy 3 in between
60 and 85% of cases®. Brynes et al.% detected trisomy 3 in
50% of nodal MZL and in only 18% of splenic MZL. The
most frequent chromosomal abnormality in MALT lympho-
mas, t(11;18), is not observed in nodal or splenic MZ
lymphomas®”?°. Furthermore, t(1 ; 14) is not found in nodal
or splenic MZL.

In splenic MZL, cytogenetic findings are heterogeneous
and frequently complex. Apart from complete or partial tri-
somy 3, abnormalities have been observed in chromosomes 1,
8, 10, and most frequently 7°¢8%193 (particularly a loss of 7q
31-q 32). According to cytogenetic studies, splenic MZL is a
heterogeneous tumor®>*+%. It has been proposed to divide
splenic MZL into two subtypes’!, one showing a gain of 3q
and the other a loss of 7q. In a recent CGH analysis, chromo-
somal imbalance of regions 3q, 4q, 7q, 9q, 12q, and 20q was
observed in some patients with a shorter than average survival
time”®. The switch to a DLBCL is often associated with
complex cytogenetic abnormalities, including 6q-, 11q-, +12,
and 17p°".

Molecular biology

Tumor suppressor genes such as p 53, RB, and p 16 are
rarely deleted in both nodal and splenic MZL, in contrast to
other lymphomas®®. Mutational analysis of the rearranged
Vi genes has revealed somatic mutations in all types of
MZCL. IgVu gene analysis demonstrated the heterogeneous
nature of neoplastic cells. In some patients, the cells have
unmutated genes, suggesting the presence of naive
B-cells”. In other cases, the neoplastic cells show somatic
mutations as in post-GC B-cells’>*°1%2, which could be mem-
ory B-cells. In one case!®, it has been possible to show the

Primary marginal zone lymphoma

switch from unmutated to hypermutated elements in the same
neoplastic clone. The presence of these somatic mutations
may suggest an antigen-mediated selective pressure’!93-105,
Rearrangements most commonly affect Vu4, Vi3, and Vil
family genes, with an over-representation of some particular
Vi genes that seem to be frequently involved in autoantibody
production. This suggests that (auto)antigen stimulation
plays a role in lymphomagenesis!®!%.

In nodal MZBCL, as in splenic MZL, no characteristic
cytogenetic alterations have been found®. However, the
observed pattern of Vi mutations suggests that the malignant
cells are not only memory B-cells, but also belong to different
subsets of MZ B-cells : naive B-cells expressing unmutated
Vi genes, memory B-cells showing somatic mutations with-
out intraclonal variation, and germinal center B-cells able to
undergo somatic hypermutation'®,

A high-density microarray study of 128 primary non-
germinal center small B-cell lymphomas®” showed that trans-
criptional profiles can be used to distinguish between all MZ
lymphoma samples, B-CLL samples, and most mantle cell
lymphoma samples. Only a few cases of mantle cell lympho-
ma exhibit MZ lymphoma-type transcriptional profiles. In
the future, these profiles may be relevant for diagnosis and
help us to understand the pathogenesis of these lymphomas.
Genes associated with intracellular signaling via the AKT]1
pathway are upregulated in SMZL.

ETIOLOGY

Chronic gastritis due to Helicobacter pylori plays an
important role in the development of gastric MALT lympho-
ma. Autoimmune conditions, such as Sjogren’ s syndrome or
Hashimoto’ s thyroiditis, seem to play a role in the develop-
ment of salivary gland or thyroid MALT lymphomas. Other
infections linked with other MZCL will probably be disco-
vered in the future. Recently, it was suggested that chronic
hepatitis C virus (HCV) infection may be involved in the
development of lymphomas, particularly MZCL!%197, 1t has
been shown that eradication of HCV infection in SMZL pa-
tients with villous lymphocytes is followed by regression of
the lymphoma. Additional factors (host, genetic, environ-
mental) may also play a role in lymphomagenesis.

TREATMENT

There are numerous treatment options'®®. For example,
SMZL can be treated by splenectomy*, chemotherapy*’,
purine analogs, anti-CD20, or interferon. Alternatively,
watchful waiting can be adopted. Most NMZL patients re-
ceive chemotherapy. The usefulness of purine analogs and
anti-CD20 immunotherapy needs to be evaluated in prospec-
tive trials, as do new treatments!'%.
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