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Splenic marginal zone lymphoma (SMZL)

The term SMZL was coined to describe cases of small 
B-cell lymphoma involving the spleen with a perifollicular 
(marginal zone) pattern (1). Further molecular and 
cytogenetic studies have contributed to the recognition of 
this lymphoma type and a more precise definition of the 
disorder (2-10). SMZL appears to account for around 1–2% 
of all lymphomas. The median age at diagnosis is around 
65 years, without gender predominance. Almost all patients 
have splenomegaly with some degree of bone marrow and 
peripheral blood involvement. Serum paraproteinemia 
(usually a low level of IgM) is observed in 10–28% of cases.

The diagnostic criteria for splenic marginal zone are 

clearly established by the WHO and are set out in the 
review of the Splenic International Study Group (2,11). 
Although findings in spleen, bone marrow and peripheral 
blood have been described, a precise diagnosis may 
require the careful integration of clinical findings with the 
morphological, immunophenotypic and molecular features 
of bone marrow and peripheral blood involvement, since 
diagnostic splenectomies are rarely performed nowadays.

Spleen

Splenic involvement is characterized by a lymphoid infiltrate 
with a micronodular pattern centered in the white pulp, with 
a variable degree of red pulp infiltration, involving cords 
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and sinuses (Figure 1). Tumor nodules of the white pulp 
are centered on pre-existing follicles, leading to follicular 
replacement of germinal center cells by neoplastic cells. The 
tumoral cytology of these nodules is biphasic, and composed 
of an inner core of small lymphocytes, replacing the mantle 
and germinal center, surrounded by a rim of cells with 
moderately abundant pale cytoplasm, which is referred to as 
marginal zone differentiation. Marginal isolated large cells 
can be present in this area, which is where the proliferation 
takes place. In the red pulp, the majority of cells are small 
lymphocytes with round nuclei and scarce cytoplasm. Plasma 
cells with light-chain restriction may be observed within the 
germinal center and/or red pulp in some cases.

In a few cases, a higher frequency of large B-cells 
can be found within the marginal zone, the area where 
proliferation takes place in these tumors (12). Splenic hilar 
lymph node frequently shows lymphoma infiltration with a 
micronodular pattern, similar to splenic tissue, but with less 
conspicuous marginal zone differentiation (13).

Bone marrow

Bone marrow aspirate usually shows a mild degree of 

lymphoid infiltration. To establish a precise diagnosis 
of SMZL, a bone marrow biopsy is frequently required, 
because the aspirate is not always sufficient for an accurate 
diagnosis (2). 

Bone marrow biopsy involvement is usually present, 
although sometimes it is only visible after CD20 staining. 
The main finding in bone marrow biopsy is the presence 
of a combination of intertrabecular nodules with 
intrasinusoidal infiltration and a pattern that mimics that 
observed in the spleen. Thus, the neoplastic nodules may 
show remnants of replaced germinal centers with CD21/
CD23-positive follicular dendritic cells (FDCs) and 
aggregates of T-cells. Neoplastic cells in the bone marrow 
show some monocytoid features, with clear cytoplasm, 
but lack obvious marginal zone differentiation (14,15). 
Although an intrasinusoidal pattern can be observed in 
other B-cell lymphomas, including follicular lymphoma, 
mantle cell lymphoma, chronic lymphocytic leukemia, hairy 
cell leukemia, and very specially splenic red pulp lymphoma, 
the combination of intertrabecular nodules centered in 
the germinal center with intrasinusoidal infiltration is 
characteristic of SMZL (16).

Peripheral blood

Peripheral blood involvement shows small lymphocytes, 
some of which have small cytoplasmic projections, 
described as villous cells. Lymphoplasmacytoid cells and 
cells with a monocytoid appearance may be admixed in 
variable proportions. Villous cells are frequently observed in 
SMZL, but it is important to note that they can also be seen 
in other small cell lymphoproliferative diseases, such as FL 
and MCL.

In a pattern analogous to the differences observed 
between MBL and CLL, a subset of SMZL patients 
presents with monoclonal lymphocytosis with morphology, 
phenotype and molecular data consistent with SMZL, 
although only a proportion of them subsequently develop 
clinically active disease with splenomegaly (17). Currently, 
it is uncertain whether all SMZL cases have a previous 
indolent phase of MBL with an SMZL phenotype.

Lymph node

Peripheral lymph node involvement may also be the first 
clinical manifestation of the disease, although it is not 
frequent. The lymph node infiltration has a micronodular 
pattern with a cytological composition similar to 

Figure 1 Splenic marginal zone lymphoma micronodular pattern 
in the spleen. Neoplastic cells expand the marginal zone and 
replace the lymphoid follicle. (A) HE, ×2; (B) HE, ×10.
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splenic involvement, but without obvious marginal zone 
differentiation (13). Although morphological characteristics 
are similar in both lymph node localizations, there is greater 
architectural effacement in the peripheral lymph nodes, 
while the sinusoidal network of splenic hilar lymph nodes 
tends to be preserved (13).

Phenotype and flow cytometry 
immunophenotype

Immunohistochemical techniques show that the phenotype 
of the tumoral cells is positive for B-cell markers (CD20, 
PAX5, and others), very frequently IgM+ IgD+, with 
negativity for germinal center markers (CD10, BCL6), and 

lack of expression of MCL (CyclinD1), CLL (LEF1) and 
HCL (AnnexinA1) markers (Figures 2-4). 

CD5 is expressed by a subset of SMZL cases in 25% 
of SMZLs (10,18). CD5-positive cases show a higher 
lymphocyte count at diagnosis and more frequent diffuse 
bone marrow infiltration (18), but prognosis and other 
features are similar in CD5-positive and CD5-negative 
cases.

Staining with Ki67 shows a distinctive annular pattern, 
indicating the greater proliferation in the germinal center 
and marginal zone compartment (Figure 2).

Bcl2 staining is very useful for signaling the replacement 
of bcl2-negative, bcl6-positive germinal centers with bcl2-
positive, bcl6-negative tumor cells.

Figure 2 Immunohistochemical staining for BCL2, CD20, CD3, MNDA, CD21 and Ki67 help to recognize the MNDA-positive BCL2-
positive neoplastic cells surrounding and replacing reactive BCL2-negative germinal centres (×2). 
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FDC staining with antibodies for CD23 or CD21, 
highlights the preexisting follicles in the tumoral nodules, 
which are a useful diagnostic tool in bone marrow biopsy.

P53 is usually negative, although a few cases (10–25%) 
may exhibit the increased p53 expression that is commonly 
associated with p53 mutations.

Diagnosis of SMZL is facilitated by the demonstration 
of MNDA expression, a marginal zone marker (6), which is 
particularly useful for differentiating it from FL (Figure 4). 
In contrast to NMZL, IRTA1 is not found in SMZL (19).

There is a considerable amount of FCM data concerning 
SMZL. Most SMZL cases have Matutes CLL scores 
ranging from 0 to 2, a phenotype not seen in CLL. In the 
majority of patients, the immunophenotype is CD20+, 
CD22+, CD24+, CD27+, FMC7+, IgD+, IgM+, CD79b+, 
and some of them are DBA44+ (75%), CD11c+ (50%), 
CD23+ (30%), CD103+ (<10%), CD25+ (25%), and CD5+ 
(20%) (2).

IG stereotypes

The study of B-cell receptor immunoglobulin gene 
repertoires in MZ lymphomas supports the possible role 
of antigen selection in the pathogenesis of specific types of 
marginal zone B-cell lymphomas (20). Somatic mutations 
of IgVH genes have been observed in about half of SMZL 
cases (3,21,22). Several studies have revealed that one-third 
of SMZL cases make selective use of the IGVH1-2 segment 
(3,21,22), and Ig gene stereotypes are present in up to 30% 

of SMZLs (20,22). 
IGHVH1-69 is also frequently found in SMZL and 

NMZL associated with HCV (23), confirming the role of 
infectious agents in shaping the B-cell repertoire. In this 
respect, tropical splenomegaly associated with malaria raises 
very interesting questions. The similarities between this 
disorder and SMZL have already been pointed out (24,25), 
and clinical experience suggests that SMZL cases in malaria 
patients may respond to antimalarial treatment.

Genetics and molecular findings 

The most frequent cytogenetic alteration is deletion of 
the 7q22-36 (30–40%) chromosomal region, which occurs 
at a much higher frequency than observed in other B-cell 
neoplasms (8). It is a useful cytogenetic marker for this 
neoplasm, which may be used in conjunction with other 
morphological, phenotypic, and clinical features (8). Other 
known chromosomal alterations are gains of 3/3q, 1q, 6q, 
8p, 9q, 13q, 21p, +12, and +18, losses of 6q, 14q, 1p, 8p, 
13q, and 17p, and translocations involving 14q32, 8q24 
(10,26). TNFAIP3 (A20) genomic loss has been reported in 
8% of SMZLs (27).

Gene profiling studies have identified an SMZL 
signature, including upregulation of genes involved 
in apoptosis regulation, BCR and TNF signaling, and 
NFKB activation, such as SYK, BTK, BIRC3, TRAF3, 
TRAF5, CD40, and LTB. Genes associated with the 

Figure 3 IgD weak staining is very common in SMZL. CD20 
staining delineates the marginal zone rims (×10). 

Figure 4 MNDA staining allows identifying marginal zone 
B-cell surrounding a reactive follicle. Ki67 proliferation is mainly 
restricted to the marginal zone compartment (×10).
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splenic microenvironment, like SELL and LPXN, are also 
overexpressed. The TCL1, ARHH, AP-1, and NOTCH2 
genes are also upregulated (9,28).

Whole-exome sequencing in SMZL reveals mutations in 
genes involved in marginal zone differentiation, NOTCH2, 
KLF2, and others (7,29,30). The most frequently mutated 
gene is KLF2, a transcription factor important for B-cell 
differentiation and NF-kB activation, is found in 20–42% of 
SMZL cases (31,32). All SMZL genetic studies coincide in 
showing a high frequency of mutations in NF-κB pathway 
genes: specifically, TNFAIP3, MYD88, TRAF3, CARD11, 
IKBKB, and BIRC3 (33). MYD88 L265P mutation can be 
found in otherwise typical SMZL cases (34,35), although 
SMZL cases with MYD88 mutation should be investigated 
for the presence of serum paraprotein and other factors 
suggesting LPL (36). 

SMZL differential diagnosis

The diagnosis of SMZL requires the integration of clinical, 
morphological, phenotypic and molecular data. It is 
currently based on the examination of peripheral blood and 
bone marrow. Our diagnostic tools for recognizing SMZL 
have significantly diversified in recent years thanks to the 
identification of multiple IHC and molecular markers, 
but we still have some difficulties in making differential 
diagnoses with splenic red pulp diffuse small B-cell 
lymphoma (SRPL), lymphoplasmacytic lymphoma, and 
follicular lymphoma. 

Spleen and bone marrow in SMZL both exhibit a 
micronodular pattern that recapitulates the phenomenon 
of marginal zone differentiation around reactive follicles, 
where germinal center remnants such as FDCs and T-cells 
can be found. The most useful differential markers are 
summarized in Table 1. 

SRPL

Frequently preceded by an indolent phase of monoclonal 
lymphocytosis, this lymphoma presents clinically with 
splenomegaly, bone marrow and peripheral blood 
involvement, mimicking SMZL. In contrast to SMZL, 
however, splenectomy specimens of this type of lymphoma 
show diffuse involvement of the red pulp, with infiltration 
of cords and sinusoids and effacement of the white pulp, 
although some reactive follicles are occasionally present. 
The tumoral cytology is characterized by a monomorphous 
population of small cells, whereas SMZL exhibits a biphasic 

cytology. A pure sinusoidal infiltration pattern of bone 
marrow is also characteristic of SRPL. 

Cyclin D3, CD180 and DBA44 are more frequently 
expressed in SRPL than in SMZL (45,50).

A variety of genetic and molecular data can help 
achieve an accurate diagnosis when results of splenectomy 
studies are not available. The 7q deletion and trisomies 
of chromosomes 3 and 18 are rare in SRPL. Sequencing 
studies have shown increased expression and recurrent 
CCND3 mutations in SRPL, which never occur in SMZL, 
and an absence of mutations of SMZL genes, like NOTCH2 
and KLF2 (45,52,54). Aggressive SRPL lymphoma cases 
have been shown to carry NOTCH1, TP53, and MAP2K1 
mutations (52).

There is evidence that SRPL is a markedly different 
disorder from SMZL; in contrast, it overlaps considerably 
with some cases classified as variant HCL.

HCLv diagnosis is based on the recognition in peripheral 
blood of cell features that are hybrids of prolymphocytic 
leukemia and classic HCL. Splenic infiltration has been 
described as a diffuse pattern, while the bone marrow 
pattern is basically intrasinusoidal (55). The BRAF V600 
mutation is absent from HCLv, but activating mutations 
in the MAP2K1 gene have been described in 50% of these 
cases (56).

Lymphoplasmacytic lymphoma 

LPL diagnosis is based on the integration of three features: 
bone marrow infiltration by small B-cells with plasmacytic 
differentiation, monoclonal paraproteinemia, and MYD88 
L265P change.

The features of some cases with SMZL histology may 
partially overlap with these. For example, the MYD88 
mutation has been found in a small proportion of SMZL 
cases, some of which usually exhibit slight monoclonal 
paraproteinemia (35,57). 

The bone marrow histology of LPL is usually quite 
different from that found in SMZL; thus, LPL is favored 
in cases with an increased frequency of mast cells and an 
absence of conspicuous intrasinusoidal involvement (58). 
In addition, the combination of CD22 and CD25 by flow 
cytometry may be useful for differential diagnosis (59).

Follicular lymphoma

The differential diagnosis between SZML and follicular 
lymphoma does not usually pose problems due to the 
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Table 1 Useful markers for the differential of small B-cell lymphomas

Marker SMZL SRPL CLL MCL FL HCL LPL NMZL

CD20 >99% >99% >99%* >99% >99% >99% >99% >99%

BCL6 − − − − >90% − − −

CD10 − − − − 50–70% − 10–20% −

MNDA (6,37-39) 69–100% ND 13–65% 78–82% 5–20% 0–67% 25–83% 54–75%

T-BET (40,41) 33–75%* ND 90%* 80%* <1% 100% 33%* 83%

CD11C (42-44) 36–75% 97% − − − 75–100% − 23%

IRTA1 (19,39,40) 0–25% ND − − 0–7% − − 43–73%

CD5 11–35% 14–25% >90% >90% <1% <1% <10% 17%

LEF1 − − >90% <5% <10% − − −

Cyclin D1 −** −** −** >95% <1% >70% −** −**

Cyclin D3 (45) <10% 72% − <5% ND 14% <10% <10%

Annexin A1 − − − − − >90% − ND

CD103 (43,44,46) − − − − − >95% − −

t12 12% − 15–19% 25% 4–23% 15% 4% 10–20%

13q loss − − 48–65% 22–55% <10% − 5–13% <10%

7q loss (8,10,47,48) 39% 7–14% − − − − − −

t14;18 − − − − >80% − − −

MYD88 (35,49) 15% − <5% − − − 67–100% <5%

IGVH1.2 (3,4,8,10) 35% 3–23% − − − − − −

NOTCH2 (29,30,50-53) 20–25% <10% − − − − ND 20%

KLF2 (31,51,53) 12–25% − − − − 16% ND 12–17%

BRAF-V600E − − − − − >97% − 16%

KMT2D (MLL2) 8–11% − − 14% 89% − − 34%

PTPRD (51) − ND − − − ND − 20%

*, weak; **, scattered cells may be positive; −, negative; rare, exceptional cases may be positive. ND, not data/only isolated cases reported.

different clinical, phenotypic and molecular characteristics 
of the two types of neoplasm. However, there is a group 
of follicular lymphomas whose initial clinical presentation 
includes splenomegaly and involvement of bone marrow, 
but not of the peripheral lymph node, in which a diagnosis 
of SMZL may be suspected. In the splenectomy specimen, 
the nodules in FL are usually of variable size in contrast 
to the micronodular or miliary pattern in SMZL. The 
cytology composition and phenotype are also different, with 
centrocytes and centroblasts that express germinal center 
markers (CD10, BCL6) in FL compared with biphasic 
cytology and MNDA expression in SMZL. FISH for 

t(14;18) and 7q may also be useful in this context (60).
It is also important to mention the small group of cases 

of Bcl2-negative FL, in which NOTCH1 mutations have 
been associated with splenic involvement (61).

Bone marrow biopsies of FL usually show a characteristic 
paratrabecular  pattern,  which contrasts  with the 
intertrabecular nodules of SMZL cases.

Other differential diagnoses are the following: 

Marginal zone lymphoma, extranodal type 

Exceptionally, marginal zone lymphoma, MALT-type, 
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infiltrates the spleen. In these cases, the infiltration pattern 
is also micronodular, with rims of neoplastic cells occupying 
the marginal zone and surrounding preserved follicles.

In addition to the clinical features, cytogenetic 
alterations, such as the typical translocations present in 
MALT lymphomas, like t(11;18)(q21;q21), and the absence 
of IgD expression favor a diagnosis of MZL-MALT 
lymphoma.

Reactive conditions

The borderline between monoclonal B-lymphocytosis and 
MZL is arbitrary and reflects its direct adoption from CLL 
and MBL studies. However, for the time being, MBL is 
recognized because of the presence of a monoclonal B-cell 
count <5×109/L in the peripheral blood, in asymptomatic 
subjects without lymphadenopathy, organomegaly, other 
extramedullary involvement, or any other feature of a B-cell 
lymphoproliferative disorder (11). Diagnostic criteria for 
MBL do not change with the immunophenotype (62).

Monoclonal B-lymphocytosis is a common finding in 
HCV-positive patients and in the vast majority of the cases 
has not been shown to progress to SMZL (63). 

Splenectomy specimens of persistent polyclonal B 
lymphocytosis (PPBL) have similar morphological features 
to those of SMZL (64,65), comprising a micronodular 
pattern and striking marginal differentiation. By definition, 
PPBL is a polyclonal and polytypic disorder.

Progression to large B-cell lymphoma and 
prognostic markers

Diffuse large B-cell lymphoma transformation has been 
observed in about 13% of SMZLs. It is most frequently 
localized in the peripheral lymph node, and neoplastic cells 
show a high level of bcl6 expression and high proliferative 
index (66). Isolated cases may progress to large B-cell 
lymphoma associated with EBV expression (67).

Several clinical scores have been proposed for diagnosing 
SMZL, including hemoglobin and platelet counts, a high 
lactate dehydrogenase level and the presence of extrahilar 
lymphadenopathy. Three risk groups with significantly 
different five-year lymphoma-specific survival (94%, 78%, 
and 69%, respectively) were identified (68,69). 

Prognostic histological factors have not been identified 
or validated, but p53 alterations have been linked to clinical 
progression in four studies, which used distinct techniques 
(10,53,70,71). Shorter treatment-free survival also proved 

to be associated with NOTCH2 mutations in two studies 
(53,72). An ongoing massive high-throughput study has 
so far revealed that a cluster of SMZL cases, defined 
by NOTCH2 and/or KLF2 mutations and enriched in 
TNFAIP3 mutations and IGHV1-2*04 gene usage, behave 
more aggressively (ASH 2019).

Nodal marginal zone lymphoma (NMZL)

NMZL is a B-cell lymphoma originating from the lymph 
nodes that occupies the perifollicular and marginal zone 
and expands. It replaces the germinal centers, thereby 
mimicking the lymph nodes involved in marginal zone 
lymphoma of the extranodal or splenic types, although 
there is no evidence of extranodal or splenic disease (11). 
Its diagnosis requires the exclusion of splenic and MALT 
marginal zone lymphomas.

NMZL accounts for 1% of all non-Hodgkin lymphomas 
and 10% of marginal zone lymphomas. It is the least 
common marginal zone lymphoma subtype.

Morphology 

MZL involves peripheral lymph nodes but can also involve 
the bone marrow and, occasionally, peripheral blood. 

Lymph node
The morphology of NMZL is heterogeneous in the lymph 
node. The lymph nodes show lymphoid proliferation, with 
a growth pattern around pre-existing reactive follicles, 
with follicular colonization and with expansion into the 
interfollicular area (Figure 5). The morphological pattern 
of growth varies depending on the predominance of any of 
these components (peripheral, interfollicular or follicular 
colonization). In some cases, the growth pattern is diffuse, 
with effacement of the lymph node architecture, and in 
these cases, staining with dendritic markers is necessary 
to demonstrate residual germinal centers. A variant that 
resembles the progressively transformed centers, called the 
floral variant, has also been described (73). 

The tumoral cell composition is polymorphous, including 
small lymphocytes, marginal cells, monocytoid-type cells 
(medium-sized cells with a monocytoid nuclear shape and 
clear cytoplasm), plasma cells, plasmacytoid cells, and large 
cells in variable proportions. In some cases, more than 20% 
of the cells are large, requiring a differential diagnosis with 
large B-cell lymphoma (74). This is an issue that deserves 
special attention, because there is no agreement about the 
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number of large cells necessary to justify the diagnosis of 
progression to large B-cell lymphoma (75). As some authors 
have pointed out, it seems appropriate to adopt the same 
criteria as applied to other small cell lymphomas, which 
consist of the presence of sheets of large cells (76).

Campo et al. recognized two patterns, one similar to that 
of lymph node infiltrated by SMZL, with loss of the mantle 
zone and IgD expression, and a second that is similar to the 
pattern in lymph nodes infiltrated by MALT lymphomas, in 
which the mantle is preserved and IgD is not expressed (77).

Bone marrow
Bone marrow involvement in NMZL has been reported in 
about 54% of cases (15). It usually shows an interstitial or 
nodular pattern, with an intertrabecular or paratrabecular 
localization. Intrasinusoidal infiltration, as seen in SMZL, 
has been reported (15). In contrast to SMZL, reactive 
germinal centers are not found in bone marrow biopsies, 
and the intrasinusoidal involvement is less frequent (78).

Immunophenotype

The majority of marginal zone lymphoma cells are positive 
for B-cell markers, negative for GC markers (CD10, 
BCL6), and positive for marginal zone markers such as 
MNDA. IRTA1, T-Bet, and CD11c (6,40). T-bet expression 
has been associated more frequently with monocytoid 
morphology (41). CD43 is also expressed in 20–45% cases. 
CD23 and CD5 are expressed rarely, but such cases lack 
LEF1 and CyclinD1 expression.

Staining with k67 highlights the perifollicular growth 
pattern (target or annular pattern) and staining with bcl2 
helps to demonstrate the follicular colonization.

Expansion of PD1-positive cells have been reported 
in MZL cases, in a peculiar pattern that may lead to a 
suspicion of peripheral T-cell lymphoma (79) (Figure 6). 

Genetic and molecular data

The precise molecular pathogenesis of NMZL remains 
poorly defined. Analyses of the mutational pattern of Ig 
heavy-chain variable region genes show that the majority 
of cases are hypermutated. The most representative VH 
family members are VH3 and VH4, in particular VH4-
34 (20,21,80). IgHV-1-69 occurs most frequently in cases 
associated with hepatitis C virus (21% of patients) (23).  
These findings imply a role for the antigen in the 
maintenance of neoplastic B-cells.

There are no specific recurrent cytogenetic abnormalities 
associated with NMZL. This tumor shares gains of 
chromosomes 3, 7, 12, and 18, and losses of 6q23-24, as in 
other marginal zone lymphomas (27). Deletion of 15q25.3–
q26.2 was the second most common abnormality found in 
NMZLs. 

The 20q12 deletion is associated with the histological 
transformation of  NMZL to di f fuse large B-cel l  
lymphoma (81).

Gene expression profiling studies revealed a molecular 
signature similar to that of normal marginal zone cells 
enriched in interleukins, integrins, PI3K, NF-KB, and 
TGF-b (82).

Whole exome sequencing has revealed recurrent 
m u t a t i o n s  i n  g e n e s  i n v o l v e d  i n  m a r g i n a l  z o n e 
differentiation, B-cell receptor signaling and chromatin 
conformation including KMT2D (28–34%), PTPRD (20%), 
NOTCH2 (20%), KLF2 (12–17%), TNFAIP3 (12%), TET2 
(20%), CREBBP (20%), BRAF (16%), EZH2 (16%), and 
TBFRSF14 (16%) (51,83,84). The only gene mutated 
exclusively in NMZL is PTPRD, at a frequency of 20% (51);  
this is a potentially significant finding that requires 
confirmation.

Differential diagnosis

NMZL remains a challenging diagnosis, requiring 
exclusion of nodal involvement by the other types of 
MZL, other B-cell lymphomas, specifically follicular and 
lymphoplasmacytic lymphomas, and reactive conditions. 

Clinical presentation is fundamental to an NMZL 
diagnosis; NMZL cases with splenic involvement should be 
carefully investigated for the possible diagnosis of SMZL. 

Figure 5 The micronodular pattern of nodal marginal zone lymphoma 
is also patent after routine HE staining. ×2 (upper); ×10 (lower).
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Although rare, mutations in PTPRD have been described 
in NMZL, but are entirely absent from SMZL (51).  
Nevertheless,  there are stil l  gray areas where the 
characteristics of nodal and SMZL cases overlap (75), and 
for which the clinical implications of this differential are 
unclear.

The differential with LPL is important because of 
its possible therapeutic significance. The differential of 
NMZL and SMZL with LPL is based on a combination 
of three features. LPL diagnosis is favored for cases with 
plasmacytic differentiation plus monoclonal paraproteinemia 
plus MYD88 mutations. The level of paraproteinemia is 
usually much higher in LPL than in MZL. Bone marrow 
biopsies may also be valuable, since, in contrast with the 
micronodular/intertrabecular pattern of infiltration by 
MZL, LPS usually has a more diffuse pattern, with some 
paratrabecular involvement and significant mastocytosis (58).

MZL and FL differ in their IHC markers, whereby MZL 
usually expresses MNDA and T-Bet, while being negative 
for BCL6, CD10 and other GC markers. When necessary, 
genetic and molecular studies could also contribute to the 
diagnosis. Use of IgVH1.2, 7q loss, KLF2, and NOTCH2 

mutations point to a diagnosis of MZL.
Occasionally, NMZL may have a lymph node infiltration 

pattern and PD1 staining, which favor a diagnosis of 
peripheral T-cell lymphoma. Three patterns of staining 
with PD1 in NMZL have been reported: normal, follicular 
and diffuse. The follicular and diffuse patterns may suggest 
a PTCL with Tfh phenotype (85).

A monoclonal B-cell lymphocytosis diagnosis should also 
be considered for cases without clinical malignancy features 
and minimal tissue infiltration, in which the lymph node 
architecture remains basically undisturbed.

NMZL, like other small B-cell lymphomas, may progress 
to LBCL. Histological features associated with progression 
are the increase in the proportion of large cells, a high level 
of Ki67, and strong CD30 expression and EBV (53,67). 
Precise thresholds have not been defined, but it is advisable 
to measure these four features for each patient, since an 
increase in any of them may presage progression to LBCL.

Pediatric NMZL

There is still controversy about the existence of a pediatric 

Figure 6 Nodal marginal zone B-cell lymphoma. The micronodular pattern is highlighted after staining for CD20. Lymphoid follicles are 
remarked after staining for CD10, BCL2, BCL6, CD21 and IgD. Marginal zone markers are MNDA, T-Bet and CD11c. TFH markers (PD1, 
CXCL13) help to recognize a peculiar pattern of TFH cells in marginal zone lymphoma (×1).
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type of NMZL that is distinct from pediatric follicular 
lymphoma. Molecular analysis of these cases reveals some 
common molecular alterations (86). Before making a 
diagnosis of NMZL in a pediatric patient, it is important to 
remember that these patients may show monotypic marginal 
zone hyperplasia, a phenomenon that has been linked to a 
Haemophilus influenzae-driven immune disorder (87).
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