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Abstract
Aims—To investigate the clinicopatho-
logical diVerences among gastric low
grade MALT lymphomas (low MALT),
large B cell lymphomas with low grade
components (secondary high grade MALT
lymphomas, high MALT), and diVuse
large B cell lymphomas without low grade
features (primary high grade MALT lym-
phomas, DLL).
Methods—Clinicopathological and mor-
phological characters of 126 gastric
lymphoma cases were studied: 82 cases of
low MALT lymphoma including 40 that
were surgically resected, 17 cases of high
MALT lymphoma including 13 surgically
resected, and 27 cases of DLL including 12
surgically resected.
Results—Age ranges were as follows: low
MALT lymphoma, 34 to 85 years (mean
59.9); high MALT lymphoma, 53 to 88
years (mean 68.5); DLL, 29 to 83 years
(mean 62.3). The average age for low and
high MALT lymphomas was significantly
diVerent (p < 0.05), but there were no dif-
ferences in other comparisons. There was
a female predominance of low MALT
lymphoma patients (female to male ratio,
47/35), while for high MALT patients the
ratio was almost even (8/9), and for DLL
patients there was a male predominance
(11/16). Examination of surgically re-
sected material showed that MALT lym-
phomas had a wider distribution in the
gastric wall than DLL.
Conclusions—The findings suggest that at
least some of the high grade gastric
lymphomas, especially in patients
younger than the fifth decade, do not
originate from high grade transformation
of low MALT lymphomas. It seems to take
about one decade at least for high grade
transformation of low MALT lymphomas.
(J Clin Pathol 2000;53:187–190)
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Since Isaacson and Wright established the
concept of the mucosa associated lymphoid
tissue (MALT) lymphoma,1 it has been widely
accepted as a distinct disease entity and is
included in a new proposal of lymphoma
classification.2 Aetiologically, gastric low grade
MALT lymphoma (low MALT lymphoma) is

closely associated with Helicobacter pylori
gastritis.3–6 Low MALT lymphomas occasion-
ally progress into high grade lymphomas
(secondary or simultaneous high grade MALT
lymphomas, high MALT lymphomas).7 8 High
grade portions are composed of large
lymphoma cells with frequent mitotic figures.
High grade MALT lymphomas have been
shown to be associated with p53 abnormalities9

and overexpression of BCL-6.10 In addition to
these high grade MALT lymphomas, gastric
lymphomas sometimes show the histology of
conventional diVuse large B cell lymphoma
without MALT lymphoma features (primary
high grade MALT lymphomas, DLL). The
histogenesis of these DLL tumours is not yet
clear. In the present study, we characterise the
clinicopathological features of gastric low and
high grade MALT lymphomas and DLL, and
suggest that at least some DLL do not originate
from malignant progression of low grade
MALT lymphomas.

Methods
CASES, DIAGNOSTIC CRITERIA, AND

IMMUNOHISTOLOGY

We examined 126 cases of gastric lymphomas
in our surgical pathology files; 65 of these were
surgically resected. As it was recently reported
that eradication of H pylori is eVective treat-
ment for gastric low grade MALT
lymphomas,4–6 surgery is now rarely used as
first line treatment. Thus most of the resected
cases examined in our present study were
treated over two years ago. Low grade MALT
lymphomas were diagnosed on the basis of
previously described criteria.11–13 We defined
high grade MALT lymphomas as lymphoma-
tous foci containing high grade as well as low
grade components (fig 1). Histologically, the
high grade component is similar to diVuse large
B cell lymphomas. DiVuse large B cell lympho-
mas without low grade MALT lymphoma fea-
tures are designated DLL. Eighty two cases
were diagnosed as low grade MALT
lymphoma, including 40 that were surgically
resected; 17 cases were diagnosed as high grade
MALT lymphomas, including 13 surgically
resected; and 27 cases were diagnosed as DLL,
including 12 surgically resected. In most cases
with surgically resected material, over 20
blocks were made for histological examination.

All cases were examined immunohistologi-
cally with anti-CD20, CD3, CD45, CD43,
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CD45RO, PCNA, cyclin D1, cytokeratin, Igê
and Igë antibodies for diagnosis and charac-
terisation. Cases in which frozen section were
available were also examined with anti-CD5,
10, 19, and 22 antibodies. Immunohisto-
chemical studies were carried out using the
avidin-biotin peroxidase complex technique, as
previously described.10

STATISTICAL ANALYSES

To compare the average ages and sexual diVer-
ences of examined groups, we used the Student
t test and the ÷2 test, respectively.

Results
CLINICAL CHARACTERISTICS

Patients with low MALT lymphoma were aged
between 34 and 85 years (mean 59.9); those
with high MALT lymphoma were between 53
and 88 (mean 68.5); and those with DLL were
between 29 and 83 (mean 62.3) (table 1; fig 2).
The average age of the patients with low and
high MALT lymphomas was significantly dif-
ferent (t test, p < 0.05), but there was no diVer-
ence in the other comparisons. Interestingly, the
age distribution of DLL was much wider than
that of MALT lymphomas and was composed
of a large group with a normal distribution
peaking in the sixties and an additional small
group of younger patients aged less than 50.

As summarised in table 1, there was a
predominance of female patients in the low
MALT group (female to male ratio, 47/35),
while the sex distribution was almost equal in

the high MALT group (8/9). There was a male
predominance among the DLL patients
(female to male ratio, 11/16); this was particu-
larly marked in the under-fifties, where the

Figure 1 A case of high grade (simultaneous and
secondary) gastric MALT lymphoma. (A) A low
magnification view indicates that the low grade area (*)
and the high grade area (**) are directly connected
(haematoxylin and eosin, ×20). (B) A high magnification
view of a low grade MALT lymphoma area showing that
the lymphoma cells are medium sized and centrocyte-like,
forming a lymphoepithelial lesion (H&E, ×322). (C) A
high magnification view of a high grade MALT lymphoma
area showing that large sized nucleated lymphoma cells
proliferate diVusely (H&E, ×322).

Table 1 Summary of the cases examined

Number of
examined
cases

Sex
(female/male)

Age (years),
range and
(mean)

Low grade MALT lymphomas 82 47/35 34 to 85 (59.9)
High grade MALT lymphomas (secondary

MALT lymphomas) 17 8/9 53 to 88 (68.5)
DiVuse large B cell lymphomas without MALT

features 27 11/16 29 to 83 (62.3)
Total 126 66/60 29 to 88 (61.6)

Figure 2 Age distribution of gastric lymphomas. Low
MALT, low grade MALT lymphoma; high MALT, high
grade MALT lymphoma; DLL, diVuse large B cell
lymphoma without MALT lymphoma features.
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ratio was reduced to 1/4. These diVerence were
not statistically significant, however.

MACROSCOPIC AND HISTOLOGICAL FEATURES

Macroscopically, low grade MALT lymphomas
showed widespread lesions with multiple ir-
regular shaped erosions or shallow ulcers in 55
cases (67%) (fig 3A), large ulcers in 10 cases
(12%) (fig 3B), and swollen mucosal folds with
or without multiple polyps in 17 cases (21%)
(fig 3C). High grade MALT lymphomas often
showed large ulcers similar to advanced gastric
cancers, or protruded tumours, as well as mul-
tiple shallow ulcers. The macroscopic findings
of DLL were similar to those of advanced gas-
tric cancer except in two cases which showed
multiple ulcers.

Depth, spread, and lymph nodal metastases
were examined in surgically resected material.
In 77% of high grade MALT lymphomas and
83% of DLL, lymphoma cells invaded the
muscle layer or more deeply. In contrast, 83%
of low grade MALT lymphomas were confined
to the mucosal and submucosal layers (fig 4).

The distribution of the lymphomas was
investigated by subdividing the stomach into
three portions: C (the upper third), M (the
middle third), and A (the lower third). MALT
lymphomas tended to have multiple lesions
and 52% were distributed in more than one
portion. In contrast, 78% of DLL were
confined to a single area (fig 5). The gastric
greater curvature was involved in 79% of all
MALT lymphomas, but in only 17% of DLL.
Stump involvement in resected stomachs was
detected in five cases of MALT lymphoma
(one high grade and four low grade cases), but
not in DLL.

The correlation between the depth of the
lesions and lymph node dissemination is sum-
marised in table 2. Lymph nodal resection was
performed in 60 cases. Lymph node metastases
were found in only one of 34 cases (3%) that
involved only the mucosal or submucosal
layers. In contrast, lymph node metastases were
often observed in lymphomas invading down to
the muscle layer (45%) or deeper (73%),
irrespective of histological type.

Figure 3 Macroscopic findings of low grade gastric
MALT lymphomas. (A) Endoscopic pictures showing
irregular shaped shallow ulcers (arrowheads). (B) A
resected stomach showing a large scarring ulcer. Lymphoma
cells were found on the edge of the ulcer. (C) Cut surface of
the stomach with multiple polypoid lesions. The inset panel
is the endoscopic view of the same case.

Figure 4 Depth of the gastric walls involved with
lymphoma cells; m, mucosa; sm, submucosa; mp, muscularis
propria; s, subserosa and serosa. Low MALT, low grade
MALT lymphoma; high MALT, high grade MALT
lymphoma; DLL, diVuse large B cell lymphoma without
MALT lymphoma features.
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Figure 5 Regional distribution of gastric lymphomas. C,
upper third; M, middle third; A, lower third. CM, MA, and
CMA represent C + M, M + A, and the whole area,
respectively. DLL, diVuse large B cell lymphoma without
MALT lymphoma features. MALT lymphomas include
both low grade and high grade lymphomas.
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Discussion
The pathogenesis of primary and secondary
high grade gastric lymphomas, and the diVer-
ences between them, are interesting issues.
Some investigators have categorised gastric
DLL among the MALT lymphomas,14–16 but
others have regarded them as being separate
from high grade MALT lymphomas.17 Chan et
al have recently reported that DLL are associ-
ated with abnormalities of chromosome 12, but
these changes were found less often in high
grade MALT lymphomas.18 Ott et al also
recently pointed out that gains of chromosome
7 and 12 tend to be associated with DLL, and
gains of chromosome 18 are more closely
related to high grade MALT lymphomas,
though a statistical diVerence could not be
shown.19 These findings may indicate that DLL
and high grade MALT lymphomas have a dif-
ferent pathogenesis.

We focused on the clinicopathological fea-
tures and diVerences between low and high
grade MALT lymphomas and DLL. Our data
indicate that low grade MALT lymphomas have
a female preponderance, like MALT lympho-
mas at other sites,11 but DLL appears to have a
slight male preponderance (table 1), though the
diVerences did not achieve statistical signifi-
cance. The regional distribution of low grade
and high grade MALT lymphomas was much
wider than that of DLL (figs 4 and 5). The
stump invasion of lymphoma cells was detected
only in MALT lymphomas. This finding is
probably correlated with the wider distribution
of MALT lymphomas. Lymph node metastasis
was obviously dependent on the depth of the
lesions, and there was a clear borderline between
the submucosa and the muscle layers proper
(table 2).These findings should be useful for
image analyses of gastric lymphoma cases.

The mean age of patients with high grade
MALT lymphoma was 8.6 years older than
that of patients with low grade MALT
lymphoma, and this diVerence was statistically
significant (table 1, fig 2). There is at present
no information about the time course of malig-
nant transformation from low MALT
lymphoma into high MALT lymphoma—that
is, secondary high grade MALT lymphoma.
Though this information could be obtained
from prospective studies, the opportunities for
such studies are limited. As our cases were
consecutive, the age diVerences found may well
be related to the rate of progression, which is
another important result.

As shown in fig 2, the age distribution curve
of low grade MALT lymphoma is normally
distributed, with a peak age in the sixties. In the
high grade MALT lymphoma group, the
number of cases gradually increased from the
fifties to the seventies. The age distribution

curve of the DLL group was quite diVerent,
being much more widely distributed over the
age range, and the shape of the curve suggested
that the patients formed a mixed population,
with a normally distributed older age group
and a separate, smaller group of younger
patients. Interestingly, there appeared to be a
male predominance in patients younger than
50 years old. The diVerences in the clinico-
pathological features in our series suggest that
some at least of the DLL cases do not originate
from transformation of low grade MALT lym-
phomas, especially in the younger age group.
This information may prove useful in the clini-
cal management of gastric lymphomas.
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Table 2 Relation between depth of the gastric wall involved with lymphoma and lymph
node dissemination

Depth of the gastric wall No of lymphoma cases
No (ratio) of cases with lymph
node dissemination

Mucosa 4 0 (0%)
Submucosa 30 1 (3%)
Muscularis propria 11 5 (45%)
Subserosa and serosa 15 11 (73%)
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