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To clarify the clinical presentation and outcome of nodal marginal
zone B-cell lymphoma (NMZBL), 65 Japanese patients with this
disease were studied and compared with the published literature
from western countries. The clinical findings of our 65 cases were
similar to those of their cases in some aspects: (1) 58% of the
patients were >60 years old (median age, 64 years); (2) there was
a slight female predominance; (3) 90% of the patients exhibited
asymptomatic lymphadenopathy in the head and neck area; (4) only
a minority of patients had B symptoms (6%) and poor performance
status (8%); and (5) only 5% of patients were positive for M-protein.
However, the 65 patients in this series exhibited relatively longer
5-year overall survival (85%) and failure-free survival (60%) than
the NMZBL series published in western literature, suggesting that
NMZBL should be classified as indolent lymphoma. Moreover, based
on the histological findings, we further classified four histological
subtypes as follows: (1) splenic type (n = 7); (2) floral type (n = 9);
(3) mucosa-associated lymphoid tissue (MALT) type (n = 29); and
(4) diffuse large B-cell lymphoma (DLBCL) + MALT type (n = 20).
DLBCL + MALT type exhibited significantly poorer 5-year overall
survival than the splenic variant. The recognition of DLBCL + MALT
type appears important. No API2–MALT1 fusion transcript was detected
in any of the 14 cases examined. (Cancer Sci 2007; 98: 44–49)

Nodal marginal zone B-cell lymphoma (NMZBL) is a rare
and controversial entity, accounting for only 1.0% of all

lymphoid neoplasms among Japanese people.(1,2) It is a primary
neoplasm that morphologically resembles extranodal marginal
zone B-cell lymphoma of mucosa-associated lymphoid tissue
(MALT) type but without evidence of extranodal or splenic
disease.(2) It is closely related to forms of B-cell neoplasm
thought to be derived from postgerminal center memory B-cells.
Most of the tumor cells closely resemble centrocytes or show
features of monocytoid B-cells, with abundant pale clear
cytoplasm and well-defined cell borders.(1,3) However, NMZBL
appears to be a heterogeneous tumor, showing marked cytological
and histological diversity.(4–15) Campo et al. described two variants
of NMZBL, splenic type and MALT type, which are identified
based on phenotypic and morphological findings reminiscent
of splenic marginal zone lymphoma and MALT lymphoma,
respectively.(4) Moreover, in 2005, Karube et al. reported a new
variant of NMZBL exhibiting ‘floral’ lymphoid follicles.(14)

In extranodal sites, transformed centroblast- or immunoblast-like
cells may be present in variable numbers in MALT lymphoma.(3)

According to the World Health Organization classification, when
solid or sheet-like proliferation of transformed cells are present,
the tumor should be diagnosed as diffuse large B-cell lymphoma
(DLBCL) with the presence of accompanying MALT lym-
phoma (DLBCL + MALT). A variable number of transformed
cells are also present in NMZBL.(1,2,15) However, the number of

transformed cells can present difficulties in grading MALT-type
NMZBL.(4–6,15) Among the various forms of MALT-type NMZBL,
Berger et al. proposed the category large cell-rich variant for
cases with more than 50% of transformed cells or sheets of trans-
formed cells.(6) These cases were considered to be DLBCL + MALT
type, based on the World Health Organization classification.(1,3)

The clinical characteristics and outcome of patients with
MALT lymphoma have been very well described.(3–5,15,16)

However, little is known about the clinical findings of
NMZBL.(5,6,8,9,11,16,17) Thus, we here present the clinical findings
of 65 Japanese patients with NMZBL. Furthermore, we classified
these 65 cases into four different subtypes of patients according
to the histological features: (1) MALT type; (2) splenic type; (3)
floral type; and (4) DLBCL + MALT type. We then compared
survival among the four different subtypes.(4,6,14)

Materials and Methods

A total of 65 cases of NMZBL were collected, 18 from a series
by one of the authors (M. K.) and 47 from Aichi Cancer Center
Hospital. All cases were treated between 1983 and 2003. Ten
cases have been reported previously.(10,13) Cases of small
lymphocytic/chronic lymphocytic leukemia, follicular lymphoma
and mantle cell lymphoma with marginal zone differentiation
were excluded. None of the 65 cases had marginal zone B-cell
lymphoma arising from MALT organ or spleen.

The tissue specimens were fixed in formalin solution, processed
routinely and embedded in paraffin. For light microscopic exam-
ination, the sections were stained with hematoxylin–eosin (HE).

A basic immunohistochemical panel including B-cell markers
(CD20, 79a), T-cell markers (CD3, CD45RO) and bcl-2 (Dako,
Glostrup, Denmark) was used in all cases. When additional
slides or paraffin blocks were available, immunohistochemical
analysis was expanded to include antibodies against human
immunoglobulin light chain (κ and λ Novocastra, Newcastle,
UK), IgD (Dako or Novocastra), IgM (Dako or Novocastra),
4C7 (CD5; Novocastra), 56C6 (CD10; Novocastra), 1B12
(CD23; Novocastra) and DFT-1 (CD43; Novocastra). Immuno-
histochemical studies were carried out using the antigen
retrieval method with avidin–biotin–peroxidase or with Ventana
automated (BenchMark, Tuscon, AZ, USA) stainer according to
the manufacturer’s instructions. If necessary, genomic DNA was
extracted from formalin-fixed tissues after dewaxing of paraffin
sections, and analyzed for immunoglobulin heavy chain rearrange-
ment by polymerase chain reaction as described previously.(18)

When the lymph node lesions were histologically suspected
of being NMZL, cases in which atypical lymphoid cells lacked
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bcl-2 or CD43 expression(19–21) or those in which there was an
absence of monoclonal nature by immunostaining, flow cytometry
or Ig heavy chain rearrangement by polymerase chain reaction,
were excluded from this study. In situ hybridization with Epstein–
Barr virus (EBV)-encoded small RNA oligonucleotides was carried
out to test for the presence of EBV small RNA in formalin-fixed
paraffin-embedded sections also using a Ventana automated
(BenchMark) stainer. In 14 cases, the API2–MALT1 fusion transcript
was examined using the formalin-fixed and paraffin-embedded
tissue according to the method we described recently.(22)

Karyotype was examined according to the standard procedure.
In brief, the prechemotherapy tissue was minced finely into cell
suspension immediately after biopsy, and was cultured with
non-synchronized and non-stimulating medium (RPMI-1640
containing 10% fetal calf serum) for 2 days in a humidified
atmosphere with 5% CO2 air. After exposure to colcemid, the
cells were harvested and G-banded using the Wright technique.

Actuarial overall survival (OS) curves and failure-free survival
distributions were calculated using the Kaplan and Meier
method,(23) and differences were examined using the log-rank
test to detect significant prognostic factors.(24) OS was defined as
the time from diagnosis to death from any cause or from last
follow-up. Failure-free survival (FFS) was the time from diagnosis
to the occurrence of progression, relapse after complete remission
or death from any cause. FFS had a value of 0 for patients who
did not achieve complete remission.

Results

The neoplastic nature of the cases was demonstrated by Bcl-2
or CD43 positivity (n = 61), or by light chain restriction of
marginal zone B lymphocytes (n = 4) by immunostaining,(19–21)

light chain restriction by flow cytometric studies or immunoglobulin
heavy chain rearrangement by polymerase chain reaction analysis.(18)

Clinical presentation. The main clinical findings are shown in
Table 1. Among these 65 cases, the male-to-female ratio was
1:1.3 and the median patient age was 64 years. Most (90%)
patients presented with asymptomatic peripheral lymphadenopathy,
and 56 cases (92%) exhibited cervical lymphadenopathy.
Extranodal involvement was recorded in six cases (9%). The
extranodal sites consisted of tonsilla (n = 4), pharynx (n = 6)
and psoas muscle (n = 1). However, none of these represented
more than one extranodal site involvement. Fifty-one cases
(77%) demonstrated localized disease, whereas only 14 (23%)
had advanced disease. Among the 51 patients with localized
disease, 39 had lesions in the head and neck area. Only five
patients (8%) had B symptoms, four (6%) showed a poor
performance status and eight (12%) had a high lactate
dehydrogenase (LDH) level. M-protein was recorded in four
cases. However, in three cases, M-protein disappeared following
treatment. Positivity of autoantibodies was detected in four
cases (6%). Four patients (6%) were associated with auto-
immune diseases (chronic thyroiditis, 2; rheumatoid arthritis,

Table 1. Summary of the clinical findings of 65 cases

Variable
Total 
cases

Splenic
Floral 

variant
MALT

Large 
cell-rich

Number of patients 65 7 9 29 20
Age distribution (years) 29–83 29–75 29–66 28–83 37–77
Mean:median age (years) 60:64 61:64 48:50 63:67 61:64
Male-to-female ratio 29:36 2:5 2:7 14:15 11:9
Age >60 years 38 5 2 19 12
Cervical lymphadenopathy 56 6 8 24 18
Performance status = 2 4 0 0 2 2
B symptoms 5 0 1 2 2
Clinical stage (I/II vs III/IV) 51:14 7:0 5:4 26:3 13:7
Extranodal involvement 6 0 0 4 2
Extranodal site = 2 0 – – 0 0
LDH > normal values 8 0 1 4 3
M-protein 4 1 0 2 1
Associated with carcinoma 7 1 1 3 2
Associated with myeloid malignancy 1 0 0 1 0
Associated with autoimmune disease 4 0 0 1 3
Positive autoantibodies 4 0 1 1 2
Therapy

Surgery alone 17 1 5 7 4
Radiation 12 1 0 7 4
Single agent 2 0 0 2 0
Single agent + radiation 2 1 0 0 1
CHOP-like regimen 18 2 3 6 7
CHOP-like regimen + radiation 11 2 1 5 3
High-dose therapy 3 0 0 2 1

International prognostic factor
Low 46 7 7 23 9
Low-intermediate 17 0 2 5 10
High-intermediate 1 0 0 0 1
High 1 0 0 1 0

Follow-up period (months) 2–256 6–216 3–132 2–206 7–256
Mean:median follow-up (months) 35:51 47:18 37:18 54:56 52:39

CHOP, cyclophosphamide, doxarubicin, vincristine, and prednisolone; LDH, lactate dehydrogenase.
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1; Sjögren’s syndrome, 1). In eight (12%) cases, another
malignant tumor (carcinoma, 7; acute myeloid leukemia, 1) was
found in addition to lymphoma. According to the International
Prognostic Index (IPI),(25) 46 (70%) of our patients had low risk,
17 (26%) had low-intermediate risk, one (2%) had high-
intermediate risk and one (2%) had high risk.

Therapy and follow up. Twenty-one patients were treated with
combination chemotherapy regimens, for the most part consisting
of CHOP (cyclophosphamide, doxarubicin, vincristine, and
prednisolone), 12 with radiotherapy alone, 11 with radiation and
chemotherapy, two with radiation and single agent and two with
single agent. The other 17 patients with local lymphadenopathy
underwent total excision of the enlarged lymph node and were
without chemotherapy.

Follow-up information was available in all 65 cases and duration
ranged from 2 to 256 months (mean, 35 months; median, 51
months). The OS rate of the 65 cases was 85% at 5 years and
69% at 10 years (Fig. 1). Complete remission was achieved in
66% of cases. However, as shown in Fig. 2, the FFS rate was
60% at 5 years, and 23% at 10 years.

Clinical parameters associated with a good outcome. Patient
characteristics that possibly influenced survival included age,
sex, the presence of B symptoms, performance status (0–1 vs 2),
serum LDH level above the normal level, stage (I/II vs III/IV), IPI
(0–1 vs 2)(25) and initial therapy (resection alone vs chemotherapy+
radiotherapy). Age less than 60 years was associated with a
good OS. However, none of the studied clinical parameters was
associated with a good FFS.

Cytogenetic abnormalities. Among the 65 cases in our study,
23 underwent cytogenetic analysis and 13 showed a normal
karyotype. Ten patients had one or several cytogenetic abnormalities.
In one case, a single cytogenetic abnormality existed, and in
nine cases, multiple abnormalities were present. An abnormality
of chromosome 1 was present in four cases, chromosome 3 in
three cases (trisomy 3 in two cases), chromosome 7 in two cases,
chromosome 8 in two cases, chromosome 10 in two cases and
chromosome 18 in two cases. No API2–MALT1 fusion transcript
was detected in any of the 14 cases examined.

Histological findings. Patients were subdivided into four subtypes
based on the morphological features, as follows: (1) splenic
type (n = 7); (2) floral type (n = 9); (3) MALT type (n = 29);
and (4) DLBCL + MALT type (n = 20). The histological and
immunohistochemical findings of each variant have been well
described.(4–6,8–14)

In brief, the splenic type is characterized by a follicular
and diffuse growth pattern with a marginal zone component
in the low-power field. In medium- and high-power fields,

the lymphoid follicles were occupied by medium-sized or
large neoplastic cells with various numbers of residual
follicular center cells and mantle zone lymphocytes (Fig. 3a).
Numerous regressive germinal centers representing hyaline-
vascular Castleman’s disease were observed in one case
(Fig. 3b).(8)

The floral type is characterized by hyperplastic lymphoid
follicles with follicular fragmentation and the presence of
atypical medium-sized to large lymphoid cells forming a vague
clear zone surrounding the mantle zone (Fig. 3c,d).

Morphologically, MALT type resembles extranodal MALT-
type lymphoma. The histological pattern on infiltration in lymph
nodes was peri- or interfollicular with occasional follicular
colonization (Fig. 3e). The tumor cells were of intermediate size
and usually had round or indented nuclei and moderate to abun-
dant cytoplasm (Fig. 3f). Sometimes the tumor cells exhibited a
monocytoid appearance with abundant clear cytoplasm. Occa-
sionally large cells resembling centroblasts or immunoblasts
were also identified. Plasmacytoid differentiation of tumor cells
was relatively frequent (Fig. 3f), and in four cases, it was the
predominant feature of the neoplastic cells. Isolated or clustered
polymorphonuclear leukocytes and histiocytes with or without
epithelioid features were seen frequently intermingled with the
tumor cells.

As described by Berger et al.,(6) DLBCL + MALT type
contained more than 50% transformed cells or sheets of
transformed cells in addition to the characteristic histological
findings of MALT type (Fig. 3g,h).

Epstein–Barr virus was not detected in any of the 26 cases
examined.

Histological subtypes and survival. DLBCL + MALT type exhibited
a poorer 5-year OS than splenic variant (P > 0.005) (Fig. 4).
However, there was no difference observed between the four
histological subtypes in the FFS.

Discussion

In comparison with other NMZBL series published in the
western literature (Table 2), the clinical findings of our 65 cases
were similar to those described in previous reports in terms
of the following aspects: (1) 38 (58%) patients were >60 years
old (median age, 64 years); (2) there was a slight female
predominance; (3) the majority of the patients (92%) exhibited
asymptomatic lymphadenopathy in the head and neck area; (4)
only a minority of the patients had B symptoms (6%) and poor
performance status (8%); and (5) only 5% of patients were
positive for M-protein.(5,6,9,10,14–16) However, the 65 patients in the

Fig. 1. Overall survival of 65 patients with nodal marginal zone B-cell
lymphoma.

Fig. 2. Failure-free survival of 65 patients with marginal zone B-cell
lymphoma.
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present series exhibited relatively longer 5-year OS (85%) and
FFS (60%) than the NMZBL series published in the western
literature.(5,6,9,11,17) This could be related to the high proportions
of low clinical stage (stages I and II, 77%), good performance state
(0–1, 92%) and low IPI score (0–1, 71%) seen in our series. As
Berger et al. previously described,(6) the present study indicates
that NMZBL should be classified as an indolent lymphoma.
Moreover, in Japan, the clinical picture of NMZBL, particularly
the prognosis, appears to differ from that of western countries.
However, further study is needed to clarify this issue. Except
for patient age 60 years or over, none of the initial parameters
studied was associated with a poorer survival. This may be
related to the fact that OS and FFS were both good in our series.

Previous reports have emphasized the histological diversity
of NMZBL. In particular, the number of transformed cells

can give rise to difficulties in grading MALT-type lesions of
NMZBL.(4,6,12,15) However, to our knowledge the prognostic
significance of histological variety has not been studied pre-
viously. Thus, based on the histomorphological features, we
classified NMZBL into four subtypes and compared the prognosis
among the four histological subtypes. Only DLBCL + MALT
type had a significantly poorer 5-year OS than splenic type. The
recognition of DLBCL + MALT type appears important based
on the following points:
1 Both MALT type and splenic type exhibited similar OS.

However, DLBCL + MALT type showed a poorer 5-year OS
than splenic type.

2 In our series, the 5-year OS of DLBCL + MALT type was
77% (data not shown). DLBCL + MALT type showed sim-
ilar 5-year OS to that of germinal center-derived DLBCL

Fig. 3. Marginal zone B-cell lymphoma of the
splenic type. (a) A nodular expansion of tumor
cells surrounded a small residual germinal center.
Note the follicular colonization. (b) A hyaline
vascular lymphoid follicle (HE ×50) ‘floral’ type
of marginal zone B-cell lymphoma. (c) In a low-
power field, the lymph node showed many
enlarged follicles surrounded by clear zones (HE
×10). (d) High-power field of the clear zone.
Medium-sized cells with abundant pale cytoplasm
and indented nuclei were observed. Scattered
large transformed cells, plasma cells, histiocytes
and eosinophiles (HE ×250). Marginal zone B-cell
lymphoma of mucosa-associated lymphoid tissue
type. (e) Parafollicular infiltration of the tumor
cells. Note the ill-defined mantle zone (HE ×10).
(f) In a high-power field, the interfollicular area
contained numerous centrocyte-like cells with
plasma cell differentiation (HE ×100). Marginal
zone B-cell lymphoma of large cell rich type.
(g) Parafollicular infiltration of the tumor cells.
The mantle zone was well delineated (HE ×50).
(h) In a high-power field, the interfollicular area
contained centrocyte-like cells and numerous
large transformed lymphocytes with plasma cell
differentiation (HE ×250).
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and had a longer 5-year OS than CD10-negative non-germinal
center DLBCL.(26,27)

Among CD10-negative non-germinal center DLBCL, the
large cell-rich type of NMZBL is categorized as an indolent
tumor. The present study indicated that DLBCL arising from

MALT-type NMZBL appears to be a high-grade NMZBL and
may be separated from conventional non-germinal center
DLBCL. Finally, the present study indicates that the API2–
MALT1 fusion transcript dose not appear to be associated
with NMZBL.
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