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Case report
Colliding gastric and intestinal phenotype well-differentiated
adenocarcinoma of the stomach developing in an area of
MALT-type lymphoma
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Abstract
A 73-year-old man presented with an abnormal gastric
shadow during a check-up of atomic bomb survivors. Radiological examination and endoscopy of the upper gastrointestinal tract revealed a protruding tumor, type 0-IⴙIIa, on the
lesser curvature of the midstomach. An initial diagnosis of
early gastric cancer was made and a segmental gastrectomy
was planned. However, distal gastrectomy with D3 lymph
node dissection was necessary, because intraoperative frozen
section showed that the paraaortic lymph nodes (N3) were
positive for cancer. The tumor in the resected specimen was,
microscopically, a well-differentiated tubular adenocarcinoma
(tub1) with pT2 (MP), pN3, ly2, and v1, in final (f) stage IV.
The tumor cells of the type 0-I segment appeared as gastric
phenotype and those of the type 0-IIa segment as intestinal
phenotype. The border between the two was distinct. The
tumor had focally invaded the muscularis propria where only
the gastric phenotype was shown and the histological type
became less differentiated. Thus, special attention should be
paid to possible unexpected deep-wall invasion and lymph
node metastasis in well-differentiated adenocarcinomas of the
gastric phenotype. Further, in this patient, diffusely proliferating low-grade lymphoma was also observed incidentally in the
gastric mucosa within and around the carcinoma. This was
diagnosed as mucosa-associated lymphoid tissue (MALT)type lymphoma with aberrant expression of BCL10. Finally,
this case was considered to be a colliding gastric and intestinal
phenotype well-differentiated adenocarcinoma of the stomach developed in an area involved by MALT-type lymphoma.
Because no Helicobacter pylori was detected throughout the
mucosae and the patient had no history of its infection, the
three tumors may have developed under the same conditions
as those seen in Helicobacter pylori infection, but without this
infection.
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Introduction
Histologically, gastric cancer is generally classified into
two types, i.e., well-differentiated type, originating from
intestinal metaplasia of the stomach or allied mucosa,
and poorly differentiated type, originating from the gastric mucosa proper. Well-differentiated type carcinoma,
consisting of cells with a morphologic resemblance
to foveolar epithelia or pyloric gland cells, has recently
attracted interest, and has been classified as a new category, i.e., gastric phenotype carcinoma, different from
the usual intestinal phenotype carcinoma. We present
a rare case of colliding gastric and intestinal phenotype
well-differentiated adenocarcinoma of the stomach,
that was revealed by histological examination to have
developed incidentally in an area of mucosa-associated
lymphoid tissue (MALT)-type lymphoma. The pathological description we use follows that in the Japanese
classification of gastric carcinoma, 13th edition [1].

Case report
A 73-year-old man presented with an abnormal gastric
shadow during a routine check-up for atomic bomb survivors. This was initially diagnosed as gastric cancer
by upper gastrointestinal endoscopy. The patient was
referred to our hospital for detailed examination and
treatment; he had no gastrointestinal symptoms and
no history of Helicobacter pylori eradication therapy.
No remarkable abnormalities were detected on physical
examination or laboratory analysis, which included
tumor markers such as carcinoembryonic antigen and
carbohydrate antigens 19-9 and 125. Radiology and
endoscopy of the upper gastrointestinal tract revealed
a protruding tumor, type 0-I⫹IIa, 2.4cm in diameter,
on the lesser curvature of the midstomach (Fig. 1a).
Histological examination of biopsy specimens revealed
gastric phenotype well-differentiated tubular adeno-
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carcinoma (tub1) in the type 0-I segment and intestinal
phenotype in the type 0-IIa segment (Fig. 1b,c). Computed tomography scanning and ultrasonography of the
abdomen did not detect any metastatic lesions of the
gastric cancer throughout the body.
The patient was admitted to our department, and a
segmental gastrectomy was planned, based on our initial diagnosis of early clinical (c) stage IA gastric cancer.
However, distal gastrectomy with D3 lymph node dissection was necessary because paraaortic lymph nodes
(N3) were positive for cancer by intraoperative frozen
section diagnosis. However, the patient succumbed to
hepatic failure resulting from lymph node metastases
involving the hepatic hilum and to respiratory failure
due to multiple lung metastases 23 months after the
surgery.
Macroscopic and pathological findings
Macroscopic and microscopic examination revealed the
gastric tumor to be a well-differentiated tubular adenocarcinoma (tub1) of type 0-I⫹IIa, 2.0 ⫻ 2.3 cm, showing
depth of invasion to the muscularis propria (pT2, MP),
moderate lymphatic invasion (ly2), minimal venous
invasion (v1), INFα, with metastasis to group 3 lymph
nodes (pN3), and thus, final stage (f stage) IV (Fig.
2a,b). With hematoxylin and eosin staining (H&E) and
Alcian blue-periodic acid Schiff staining (AB-PAS), the
type 0-I segment was composed of cuboidal or columnar
cells characterized by clear mucous cytoplasm similar to
foveolar epithelium, classified as a gastric phenotype
tumor (area G in Fig. 3a). The type 0-IIa segment was
composed of eosinophilic columnar cells that formed a
well-differentiated glandular structure, together with
goblet cells, being indicative of intestinal phenotype
adenocarcinoma (area I in Fig. 3a). The border between
the two tumor segments was distinct (area B in Fig. 3a,
Fig. 3b1). Furthermore, focal invasion of the muscularis
propria was apparent in the area of the gastric phenotype tumor and it was accompanied by a histological
shift to a less differentiated type, but the gland formation was fairly well preserved even in the advancing
area of the tumor (area F in Fig. 3a; Fig. 3c1). In the
mucosa surrounding the carcinoma, diffusely proliferating low-grade lymphoma cells were observed incidentally with lymphoepithelial lesions. The lymphoma
cells, slightly larger than mature lymphocytes, with
irregularly shaped nuclei, corresponded to centrocytelike cells (CCL) of MALT-type lymphoma (area M
in Fig. 3a; Fig. 4a,b). There was no evidence of
Helicobacter pylori infection throughout the mucosae,
and rapid urease test was negative. In addition, immunohistochemical staining with rabbit anti-Helicobacter
pylori (Dako, Glostrup, Denmark) also failed to detect
Helicobacter pylori infection.

Fig. 1a–c. Endoscopic and biopsy findings. a Chromoendoscopy with indigocarmine, showing a protruding tumor,
type 0-I⫹IIa, 2.4 cm in diameter, on the lesser curvature of
the midstomach. b Biopsy section from type 0-I segment,
showing gastric phenotype well-differentiated tubular adenocarcinoma (tub1). c Biopsy section from type 0-IIa segment,
showing intestinal phenotype well-differentiated tubular
adenocarcinoma
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Fig. 2. a Resected specimen with section
lines, showing a type 0-I⫹IIa tumor on
the lesser curvature of the mid-stomach.
b Schematic presentation of the spread of
three tumors. MALT, mucosa-associatedlymphoid tissue

Immunohistochemical findings
Several histochemical and immunohistochemical
stainings (Fig. 3) were employed to differentiate the two
phenotypes in the carcinoma: human gastric mucin
(mouse monoclonal antibody, clone 45M1; Novocastra
Laboratories, Newcastle upon Tyne, UK), Con A

(concanavalin A from Canavalia ensiformis; Sigma
Chemical St. Louis, MO, USA), Muc2 glycoprotein
(mouse monoclonal antibody, clone Ccp58; Novocastra
Laboratories), and CD10 (mouse monoclonal antibody,
clone 56C6; Novocastra Laboratories). The antibody
against 45M1 reacted in areas G and F, but not in area I
as shown in Fig. 3b2, c2. ConA-positive cells were scat-
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Fig. 3a–c3. Histological and immunohistochemical findings of three tumors.
a Low-power view of the tumor (H&E),
showing the gastric (G) and intestinal (I)
phenotype well-differentiated adenocarcinomas colliding. B Indicates the border
of areas G and I; F, focal invasion (MP);
M, MALT-type lymphoma. b1 Highpower view of B in a (H&E); b2 45M1;
b3 CD10. c1 High-power view of F in
a (H&E); c2 45M1; c3 CD10. 45M1 was
bound in areas G and F. The epithelial
brush borders were stained with CD10 in
area I. b1–3; c1–3 ⫻25

tered only in area G, but not in area I. The epithelial
brush borders were stained only with CD10 in area I, but
not in areas G and F (Fig. 3b3, c3). However, Muc2 was
not expressed in any areas examined. Concerning the
lymphoma, expression of the following markers was
examined: UCHL-1 (monoclonal mouse anti-human T
cell, CD45R0, clone UCHL-1; Dako), L26 (monoclonal
mouse anti-human B cell, CD20, clone L26; Dako), CD5
(mouse monoclonal antibody, clone 4C7; Novocastra
Laboratories), cyclin D1 (mouse monoclonal IgG1 antibody; Santa Cruz Biotechnology, Santa Cruz, CA,
USA), BCL2 (monoclonal mouse anti-human BCL2
oncoprotein, clone 124; Dako), and BCL10 (monoclonal
mouse anti-BCL10 antibody; Zymed Laboratories,

South San Francisco, CA, USA). All markers but L26,
BCL2, and BCL10 were negative (Fig. 4c–h), suggesting
MALT-type lymphoma with aberrant expression of
BCL10. From the data, we interpreted that this case
was a colliding gastric and intestinal phenotype welldifferentiated adenocarcinoma developing within an
area diffusely involved by MALT-type lymphoma.

Discussion
Gastric cancer is generally divided into two major histological types, i.e., well-differentiated type, originating
from intestinal metaplasia of the stomach or the allied
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Fig. 4a–h. Histological and immunohistochemical findings of MALT-type
lymphoma (M in Fig. 3a). a Diffusely
proliferating low-grade lymphoma cells
involving the gastric mucosa (H&E);
b lymphoepithelial lesions (H&E); c
UCHL-1; d L26; e CD5; f cyclin D1;
g CD10; h BCL2. All but markers L26
and BCL2 were negative. a ⫻25; b ⫻75;
c–h ⫻150

mucosa, and poorly differentiated type, originating
from the gastric mucosa proper [2]. The former corresponds to the intestinal-type, whereas the latter corresponds to the diffuse-type according to Lauren’s
classification [3]. However, differentiated carcinomas,
consisting of cells that are morphologically similar to
foveolar epithelium or pyloric gland cells, have been
recently classified as a new category, i.e., gastric phenotype different from the usual intestinal phenotype
[4–13]. The phenotype characterized by mucin expression in gastric adenocarcinoma has been immunohistochemically classified into four types: gastric, intestinal,
combined gastric and intestinal phenotype, and the absence of mucin [11,12]. Further, carcinoma of the gastric
phenotype has a tendency to more readily show submucosal invasion, lymphatic or venous invasion, and lymph
node metastasis than that of the intestinal phenotype

[13]. In the present patient, the diagnosis was welldifferentiated tubular adenocarcinoma occurring between the fundus and pyloric gland mucosa, and consisting of both gastric and intestinal phenotypes, which
showed a distinct border between them in an apparently
single tumor. This tumor was considered to be a colliding carcinoma with two different origins rather than a
single-cell-origin carcinoma. To clarify this, genetic
analysis would be necessary. It was quite noticeable in
this patient that only the gastric phenotype, not the
intestinal phenotype, had invaded the deeper layer of
the gastric wall and caused lymph node metastases.
Although this finding is, as a whole, consistent with
previous reports, it was rather peculiar that, in this
patient, the glandular structure was maintained even in
the advancing area of the tumor without changing into
poorly differentiated type. Nevertheless, one should be
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aware that there may be unexpected deep-wall invasion
and lymph node metastasis in well-differentiated adenocarcinomas of the gastric phenotype.
MALT-type lymphoma is a low-grade B-cell lymphoma derived from MALT and is rarely associated
with gastric carcinoma [14–16]. In patients with coexistent lymphoma and carcinoma, the two neoplasms are
usually located separately, lymphoma is advanced, and
carcinoma is of the well-differentiated type [17–20]. Interestingly, in our patient, the carcinoma had developed
completely within an area of lymphoma. Helicobacter
pylori infection has been detected more frequently in
patients with two different coexisting tumors (i.e., lymphoma and carcinoma) than in patients with either of
the tumors particularly in those with carcinoma. This
suggests that Helicobacter pylori infection may be a
causal factor in the development of these two neoplasms. In the present patient, however, this would
not have been a causal factor, because no Helicobacter
pylori was detected. The relationship between Helicobacter pylori infection and intestinal metaplasia is well
known: Helicobacter pylori causes atrophic gastritis,
including intestinal metaplasia, but disappears from
the gastric mucosa with an increase of intestinal
metaplasia. Thus, it is likely that the incidence of
Helicobacter pylori infection is lower in a stomach
with well-differentiated adenocarcinoma than in one
with poorly differentiated adenocarcinoma [21–23]. In
our patient, the degree of intestinal metaplasia in the
resected specimen was moderate, but Helicobacter
pylori was not detected in any part of the gastric
mucosa, although the nonmetaplastic or gastric proper
mucosa was fairly well maintained. So it is possible that,
in this patient no Helicobacter pylori infection had existed from youth, and factors other than Helicobacter
pylori had caused the atrophic gastritis.
At the age of 18 years, the patient had been within
1.5 km of ground zero during an atomic blast. It is controversial whether the incidence of gastric carcinoma is
higher in persons exposed to an atomic blast in comparison to nonexposed subjects [24–27], but there is a report
that its incidence is highest in persons exposed within a
2.0-km radius of ground zero [25]. For this reason, the
gastric carcinogenesis, as well as the development of
atrophic gastritis in our patient could be related to exposure to the atomic blast. On the other hand, no relationship between MALT-type lymphoma and atomic
bomb exposure has been indicated. But, recently,
t(11;18)(q21;q21) and t(1;14)(p22;q32) translocations
have been reported to be associated with MALT-type
lymphoma. The former translocation results in the fusion protein AP I2-MALT1, and the latter results in the
fusion protein of BCL10 and IgH. These fusion transcripts are thought to be molecular markers for MALTtype lymphoma not responding to Helicobacter pylori
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eradication and highly correlated with aberrant nuclear
BCL10 expression, which may serve as a screening tool
for the fusion [28–30]. In our patient, aberrant BCL10
was expressed in the nuclei of the MALT-type lymphoma, suggesting the possibility of such fusion being
present. Thus, it is likely that the MALT-type lymphoma in this patient had developed independently of
Helicobacter pylori infection, or was related to exposure
to the atomic bomb blast. So the three tumors, i.e., the
gastric phenotype carcinoma, the intestinal phenotype
adenoocarcinoma, and the MALT-type lymphoma,
may have developed in the same conditions, as those
seen with Helicobacter pylori infection, but without this
infection.
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