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Abstract We report a rare case of adenocarcinoma aris-

ing in a gastric partial diverticulum in the upper portion

of the stomach. The lesion had been followed up for

approximately 14 years as a gastric submucosal tumor.

However, a recent regular check-up revealed mucous

material with some neoplastic tissue discharged from the

top of the lesion. A surgically resected specimen showed a

well-demarcated submucosal lesion identical to a pseudo-

diverticulum carrying a distinctive intramucosal minimally

invasive adenocarcinoma in part, with surrounding non-

neoplastic but hyperplastic mucosal components. Intestinal

phenotype, along with gastric foveolar, pyloric gland-type

phenotypes, and neoplastic cells with neuroendocrine dif-

ferentiation, were also identified in the adenocarcinoma.

Chronic and persistent irritation within the diverticulum

was postulated to be implicated in the carcinogenesis of

the lesion, which carried no definite Helicobacter pylori

microorganisms. We believe it is crucial not to overlook

carcinoma in a diverticulum presenting as a long-standing

submucosal tumor.
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Introduction

Most gastric diverticula are considered to be asymptomatic

and require no special treatment, but there are rare

exceptions, including some reported to have produced

severe complications such as hemorrhage [1, 2], pyloric

obstruction [3], perforation [4], and even neoplastic chan-

ges [4, 5]. Diverticula are observed at any site in the ali-

mentary tract and also in other organs, and are apparently

either congenital or acquired. They are categorized as true

diverticula, usually comprising all layers of the wall, and

pseudo-diverticula, with outpouching only of the mucosal

component including the muscularis mucosae. It appears

that most intramural gastric diverticula are pseudo-diver-

ticula, which are postulated to be acquired in origin, and

they are designated as small ‘partial’ diverticula because

they are entirely contained within the gastric wall, with the

serosa not participating in the extrusion [6].

Although there have been a few reports of neoplasia

arising in gastric diverticula, no histological details were

provided or only limited information was given con-

cerning the histology [4, 5]. We report a case that is very

rare from both the clinical background and histological

point of view, describing a pseudo/partial gastric diver-

ticulum presenting as a long-standing submucosal tumor

(SMT), which harbored adenocarcinoma with minimal

invasion [7]. We stress that care should be taken not to

overlook carcinoma in a diverticulum presenting as a

long-standing SMT.

Clinical features

A regular medical check on a 63-year-old Japanese female

14 years ago revealed a gastric submucosal lesion,
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measuring about 10 mm in diameter, at the greater curva-

ture of the upper gastric body. Since then the lesion was

periodically monitored. Follow-up upper gastrointestinal

endoscopic examinations revealed that the lesion was

gradually increasing in size. It was clinically diagnosed as

a gastric SMT, and endoscopic ultrasonography (EUS)

examination depicted a unilocular lesion located within the

submucosal layer. Six years ago, a superficial depression

was identified on the protrusive SMT, and repeated biopsy

specimens from the site showed nothing remarkable

besides slightly hyperplastic foveolar epithelium. When the

lesion reached 25 mm in size (Fig. 1a–c, e), some papillary

lesions were detected on the wall of the SMT (Fig. 1d), and

a biopsy specimen disclosed atypical epithelium suggesting

adenocarcinoma. Laparoscopic wedge resection of the

lesion was performed.

Pathological findings

The surgical wedge resection specimen revealed a submu-

cosal unilocular lesion communicating in part with the

covering mucosa, and containing both non-neoplastic and

neoplastic mucosal layers with an abrupt front-like transi-

tion, and thin muscularis mucosae (Fig. 2a–d). The features

were compatible with those of an intramural pseudo-diver-

ticulum within the gastric wall. The neoplastic element,

which constituted approximately 50% of the total area,

occupied a deeper part of the lesion, and revealed a highly

dysplastic epithelium with definite structural atypia and

focally minimal stromal invasion, indicating an intramuco-

sal adenocarcinoma with minimal invasion (Figs. 2b–d, 3a;

shown between the three asterisks in Fig. 2a). The remaining

non-neoplastic mucosal component showed hyperplastic

Fig. 1 a–c Images of upper gastrointestinal series reveal a distinctive

submucosal tumor located in the upper portion of the stomach (near

the asterisk in c). d An ultrasonographic study shows a well-

demarcated lesion within the submucosa, suggesting that it contains a

few papillary parts. e Endoscopy exhibits a protruding submucosal

lesion with a depressed portion on it discharging mucous material
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foveolar-like epithelium with edematous stroma and a

paucity of gastric proper glands (Fig. 2b).

Immunohistochemically, the adenocarcinoma tissue

showed a strong positive reaction for human gastric mucin

(HGM)/MUC5AC (45M1; Novocastra, Newcastle, UK),

expressing a gastric foveolar phenotype) (Fig. 3b), as well

as showing focal MUC6 (CLH5, Novocastra) expression,

suggesting a pyloric gland phenotype (Fig. 3c); also, some

cells were positive for the intestinal markers CD10 (56C6;

Novocastra) and MUC2 (Ccp58; Novocastra) (Fig. 3c, d).

Neoplastic cells positive for chromogranin A (DAK-A3;

DAKO, Glostrup, Denmark) were also shown, aggregated

along the basal to middle portion of the glands (Fig. 3f).

The staining reaction was evaluated as varying from (-) to

(???) corresponding to the extent of the positive cells.

Table 1 shows a comparison of the immunohistochemical

and special stains between the adenocarcinoma and non-

neoplastic tissues.

Discussion

Gastric diverticula are infrequent and have been reported as

occurring in 0.03–0.1% of upper gastrointestinal X-rays,

0.03–0.3% of autopsies, and 0.01–0.11% of endoscopies

[6]. More than three-quarters of all gastric diverticula

appear on the posterior wall of the stomach, approximately

2 cm below the esophagogastric junction. Of the others,

approximately 15% are reported to be located in the

antrum. The most common site of intramural diverticula is

also considered to be within the antrum [6]. The divertic-

ulum in the present case was located near the most com-

mon site at which the diverticula are seen overall, which is

unusual for an intramural diverticulum. The etiology of the

lesion remained unclear despite our belief that it would

have been acquired, and why neoplastic tissue developed in

the lesion cannot be easily explained.

Some diverticula are similar to or even identical to certain

duplication or enterogenous cysts, especially when the orifice

connected to the ordinary mucosa is unclear or absent. It is

reported that most duplication cysts occur in females, and that

80% of them present in patients under 12 years of age. Most

duplication cysts do not communicate with the ordinary

mucosa, and are characteristically located on the distal

greater curvature [8]. A few duplication cysts have been

reported to be affected by intramucosal carcinoma, probably

due to persistent chronic inflammation [9], and such cysts

have been detected in a few cases by advanced adenocarci-

nomas arising in them [8, 10], and they may also even be

replaced by a carcinoid tumor in the small bowel [11].

A previous report of a case of large gastric heterotopias

of pyloric glands having inverted downgrowth into the

submucosa revealed findings similar to those in the present

case, which also exhibited muscle-specific actin-positive

fascicles completely covering the lesion [12]; however,

there was no mention of the possibility that the lesion could

Fig. 2 a A low-power view of

the whole submucosal lesion,

consisting of non-neoplastic but

hyperplastic mucosa, and the

severely dysplastic and hyper-

secreting portion (the deeper

part of the lesion between the 3
asterisks) (912.5).

b Adenocarcinoma (left) and

non-neoplastic portion of the

lesion (right) with an abrupt

transition (9100). c A higher

magnification of the lesion

shown in b (9200).

d Adenocarcinoma with definite

structural atypia and focal

stromal invasion (9200)
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be a partial gastric diverticulum. A gastrectomy was per-

formed on the lesion because of co-existing early gastric

adenocarcinoma outside the inverted lesion, so its carci-

nogenesis was not clarified.

In terms of possible carcinogenesis in the gastric

diverticulum, only a few cases, such as early-stage ade-

nocarcinoma arising in the fundus, have been reported to

date, in which pathological information was quite limited

Fig. 3 a Adenocarcinoma with

obvious structural atypia,

forming irregular nets (9200).

b Diffuse and strong staining of

human gastric mucin (HGM),

expressing a foveolar-type

phenotype (9200). c Focal

MUC6 expression suggests

pyloric gland-like phenotype

(9200). d Focal CD10 staining

on the surface of the dysplastic

epithelium (9200). e Focal

MUC2 expression suggesting

goblet cell differentiation of the

intestinal phenotype (9200).

f Aggregates of chromogranin

A-positive cells were observed

at the basal to middle portion of

the glands (9100)

Table 1 Comparison of immunohistochemical and special stains between adenocarcinoma and non-neoplastic tissue

HGM/

MUC5AC

MUC6 MUC2 SIMA CD10 CEA p53 Chrmgrn

A

MIB-1 Alcian

blue

Source Novocastra Novocastra Novocastra Novocastra Novocastra Nichirei Novocastra DAKO DAKO

Clone 45M1 CLH5 Ccp58 56C6 Polyclonal DO-7 DAK-A3 MIB-1

Adenocarcinoma ??? ?- ?- ?- ?- ?? - ? 10–20% ?

Non-neoplastic

tissue

?? ?- - - - ?- - ?- \1% -

HGM human gastric mucin, CEA carcinoembryonic antigen, SIMA small intestinal mucinous antigen, Chrmgrn A chromogranin A

??? [75%, ?? 51–75%, ? 25–50%, ?- \25%. Nichirei (Tokyo, Japan)
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[5]. Another case has been mentioned of an adenocarci-

noma arising outside a diverticulum invading a gastric

pseudo-diverticulum lacking the proper muscle layer and

protruding into the peritoneal cavity, with postulated sub-

serosal invasion of the tumor cells similar to that in an

advanced lesion, in which carcinogenesis of the divertic-

ulum could not be evaluated [13]. Although the tumori-

genesis of most diverticula is considered controversial, the

present case strongly suggests that a gastric diverticulum

could harbor adenocarcinoma resulting from a sequence of

events gradually producing dysplastic and slightly hyper-

plastic tissue in the lesion. This phenomenon reminds us of

dysplastic processes arising in metaplastic Barrett’s epi-

thelium in the cardioesophageal junction.

Intestinal metaplastic expression of stains such as

MUC2, CD10, and small intestinal mucinous antigen

(SIMA) has previously been observed in gastric neoplasia

[14], and it has been thought that the presence of such

expression in neoplastic tissue is caused by or results from

carcinogenesis of a gastric lesion. Intestinal phenotypic

expression on the gastric epithelium could be related to the

unstable status of the corresponding cells. In addition, in

our case, aggregates of neuroendocrine cells positive for

chromogranin A were peculiar to the neoplastic tissue;

thus, neuroendocrine differentiation could be regarded as

part of the neoplastic process in this lesion, and these

chromogranin A-positive cells probably originated from

pluripotential stem cells, which are postulated to originate

in colonic neoplasia [15].

Helicobacter pylori microorganisms were not detected

in the present case. However, a possible correlation

between persistent chronic inflammation and carcinogene-

sis has been postulated. The positive reactions of the

intestinal markers including MUC2 and CD10 in the non-

neoplastic tissue could be considered to represent a reactive

metaplastic phenomenon against chronic inflammation,

which had probably occurred within the diverticulum.

In summary, we have reported a case of adenocarcinoma

arising in a gastric diverticulum presenting as a long-

standing SMT, in which non-neoplastic tissue as well as

neoplastic tissue indicating adenocarcinoma of minimal

invasion was observed, and gradual neoplastic processes

within a diverticulum could be postulated. Persistent

chronic inflammation, lacking Helicobacter pylori influ-

ence, was considered to be implicated in the carcinogenesis

in this case.
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