Clinical Journal of Gastroenterology (2024) 17:412-418
https://doi.org/10.1007/512328-024-01952-9

CASE REPORT q

Check for
updates

Verrucous gastritis-like lesion in intramucosal Helicobacter
pylori-uninfected signet ring cell carcinoma with poorly differentiated
adenocarcinoma

Hiroki Takemoto'® - Takahiro Kotachi' - Hajime Teshima' - Hirosato Tamari' - Akiyoshi Tsuboi' - Hidenori Tanaka' -
Ken Yamashita' - Yuji Urabe? - Akira Ishikawa? - Shiro Oka'

Received: 27 December 2023 / Accepted: 10 March 2024 / Published online: 23 March 2024
© The Author(s) 2024

Abstract

In Japan, accessible Helicobacter pylori (Hp) eradication therapy is associated with an increase in the prevalence of gastric
cancers (GCs) in Hp uninfected stomachs. Signet ring cell carcinoma (SRCC) is the most common of these GCs. Intramucosal
SRCC with poorly differentiated adenocarcinoma (PDA) occurring in Hp uninfected gastric mucosa is rare; furthermore,
many Hp uninfected pure SRCCs exhibit discoloration and flat or slightly depressed lesions, and morphological elevation
is relatively rare. We report a case of intramucosal SRCC with PDA with an elevated, verrucous gastritis-like lesion in a
57-year-old male patient. In the present case, the PDA area showed dense tumor cell growth and coexisting desmoplastic
and fibrotic reactions. Histopathology and immunohistochemical staining identified extensive fibromuscular obliteration
with smooth muscle bundles extending from the muscularis mucosa into the lamina propria. The patient underwent curative
endoscopic submucosal dissection. The reporting and analysis of such rare cases may lead to a better understanding of the
characteristics of advanced Hp uninfected GCs.

Keywords Helicobacter pylori uninfected gastric cancer - Signet ring cell carcinoma - Poorly differentiated
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Introduction uninfected GC ranges from 0.4 to 5.0% [2—7]. Among these

cases, signet ring cell carcinoma (SRCC), characterized by

The World Health Organization’s International Agency for
Research on Cancer has classified Helicobacter pylori (Hp)
as a carcinogen that causes gastric cancer (GC) [1]. National
health insurance coverage for Hp eradication therapy for
the treatment of Hp associated chronic gastritis has become
available in Japan. As a result, the number of patients with
reduced Hp infected status and the relative number of cases
of Hp uninfected GC has increased. The frequency of Hp
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a discolored and flat or slightly depressed lesion, accounts
for over 90% of cases [8]. SRCC in Hp uninfected gastric
mucosa shows lower proliferative activity, lesser extensive
spread, and slower progression than SRCC in Hp infected
gastric mucosa [4]. However, although extremely rare, cases
of advanced Hp uninfected GC have also been reported [9,
10]. The invasive potential of SRCC increases after TP53
mutation, and the cancer progresses to poorly differentiated
adenocarcinoma (PDA) [11]. We report a case involving
a small, flat-elevated, depressed SRCC lesion with PDA
occurring in Hp uninfected gastric mucosa that was cura-
tively resected by endoscopic submucosal dissection (ESD).

Case report

The patient was a 57-year-old male. He had no symptoms
and was diagnosed with early GC. A depressed lesion of
10 mm in diameter located at the greater curvature of the
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gastric antrum was found during a routine upper gastro-
intestinal endoscopy procedure. He was referred to Hiro-
shima University Hospital, Hiroshima, Japan, after a biopsy
indicating SRCC. The patient had type 2 diabetes mellitus,
dyslipidemia, and postoperative renal cell carcinoma. His
family history included rectal cancer in his mother and no
history of GC. He smoked 15 cigarettes (Brinkman index =
600) and drank 60 mL of whiskey per day for 40 years. The
patient had no history of Hp eradication therapy. Hp stool
antigen, urea breath, and serum immunoglobulin G antibody
tests were negative. An EGD showed a regular arrangement
of collecting venules (RAC) [12] in the entire gastric fun-
dic gland area and no atrophic mucosal change. The histo-
pathological results of five biopsies previously performed at
our hospital did not show mucosal atrophy. From the above
laboratory data, endoscopic findings, and histopathological
findings, we concluded that the stomach had a normal gastric
mucosa without Hp infection. The patient underwent EGD
annually until 3 years before being referred to our hospi-
tal. One year before being referred to our hospital, an EGD
revealed an 8 mm poorly demarcated, reddish, elevated,
verrucous gastritis-like lesion under linked color imaging
(LCI). This lesion was located at the greater curvature of
the gastric antrum and was a single lesion with erosion at
the top (Fig. 1a). No biopsy was performed in this EGD.

One month before being referred to our hospital, an EGD
revealed that the lesion’s appearance was similar to that of
1 year ago. However, the lesion changed to a two-hump
shape (Fig. 1b). Biopsy was performed from a lesion on the
oral side and indicated an SRCC. Compared to the previous
EGD, the lesion was slightly smaller in height, revealing a
10 mm poorly demarcated elevated verrucous gastritis-like
lesion with a slight depression at the top (Fig. 1c). Applica-
tion of indigo carmine sprinkling solution clearly showed the
depressed area. However, this lesion did not show encroach-
ment of the fold (Fig. 1d). Moreover, the lesion had an
unclear demarcation line (BLI) under blue laser imaging
and was partially covered with normal mucosa (Fig. le).
The lesion was elevated with a swollen glandular structure,
and a slightly depressed area in the dilated intervening part
was observed (Fig. le, f). We assumed this lesion to be a
malignant tumor with 0-ITa+IIc according to the Paris clas-
sification. The lesion was small, neither thickened nor hard,
and was diagnosed as intramucosal carcinoma. And negative
biopsy results were collected from four sites surrounding
the lesion (5—-10 mm from the tumor margin). Therefore,
we performed ESD.

The resected specimen measured 3530 mm, and the
lesion measured 18x16 mm. Figure 2a shows the histo-
pathological mapping of the resected specimen, wherein the

Fig.1 a An 8 mm poorly demarcated reddish elevated verrucous
gastritis-like lesion under linked color imaging (LCI) located at the
greater curvature of the gastric antrum. b This lesion changed to a
two-hump shape after 1 year. ¢ Although this lesion was slightly
lower in height than what was observed in the previous EGD, the
findings were similar. d After the indigo carmine dye spraying was

applied, no encroachment was observed on the fold. e, f Unclear
demarcation line under blue laser imaging (BLI) that was partially
covered with normal mucosa. The lesion was elevated with a swollen
glandular structure and a slightly depressed area in the dilated inter-
vening part were observed
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Fig.2 a Histopathological mapping of the resected specimen. The
yellow line indicates signet ring cell carcinoma (SRCC). The red
line indicates SRCC with poorly differentiated adenocarcinoma
(PDA). The green line indicates fibromuscular obliteration strong
positive. b Hematoxylin and Eosin staining showed that the SRCC
was in the lamina propria layer and grew into the lumen forming an

yellow and red lines indicated pure SRCC and SRCC with
PDA, respectively. The green line indicates fibromuscular
obliteration strong positive. Hematoxylin and Eosin (HE)
staining showed that the SRCC was localized to the lamina
propria and covered by non-neoplastic foveolar epithelium,
and the SRCC developed toward the luminal side, forming
a lesion that was taller than the surrounding non-neoplastic
mucosa. (Fig. 2b). In addition, the slightly depressed area
at the top of the lesion contained a higher density of tumor
cells compared with the surrounding area and was associated
with the PDA component, which was also covered by non-
neoplastic foveolar epithelium (Fig. 2c, d). In Fig. 2d, the
blue arrow indicated dense cancer cell growth and coexistent
desmoplastic and fibrotic reactions. No erosions or tumor
cell exposure on the surface was observed. Immunohisto-
chemical staining showed that tumor cells could be divided
into two layers, superficial and deep. The SRCC area and
foveolar epithelium, spread over the superficial layer, were
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elevated lesion that was covered by normal mucosa. ¢, d The slightly
depressed area at the top of the lesion contained a higher density of
tumor cells compared with the surrounding area and was associated
with PDA component, which was also covered by normal mucosa.
The blue arrow indicates dense cancer cell growth and coexistent des-
moplastic and fibrotic reactions

MUCS5AC-positive (Fig. 3a). The deep PDA area, extend-
ing to the middle intramucosal layer, was Ki-67-positive
(Fig. 3b). The part of PDA area and pyloric glands and
mucous neck cells, spread in the deep layer, were MUC6-
positive (Fig. 3¢). This layered structure was similar to that
of the normal gastric mucosa. In addition, the deep PDA
cells were positive for Ki-67 (Fig. 3b) and p53 (Fig. 3d);
however, very few SRCC cells were Ki-67- and p53-positive.
Both components were negative for MUC2 and CD10. Par-
ticularly, the p53-positive PDA cell rate was more than 50%.
In the background non-neoplastic mucosa surrounding the
lesion and the cancer lesion, Masson trichrome (Fig. 3e) and
anti-a-smooth muscle actin (Fig. 3g) staining revealed that
extensive fibromuscular obliteration was characterized by
dense, proliferative, thin muscle bundles, which extended
from the muscularis mucosa to the lamina propria; how-
ever, some areas were weakly positive (Fig. 3f, h). In the
ESD specimen, the surrounding mucosa was almost entirely
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Fig.3 a The SRCC area and foveolar epithelium, spread over the
superficial layer, were MUCS5AC-positive. b The deep PDA area,
extending to the middle intramucosal layer, was Ki-67-positive. ¢
A part of the PDA area and pyloric glands and mucous neck cells,
spread in the deep layer, were MUC6-positive. d A part of the PDA
area was p53 positive; however, very few SRCC cells were p53-pos-

composed of pyloric glands. Thus, this lesion was consid-
ered an intramucosal SRCC concomitant with PDA, had
clear resection margins, and had no lymphovascular inva-
sion. Resection was considered curative. Additional surgi-
cal resection was not needed, the patient chose to undergo
annual endoscopic surveillance.

Discussion

This case had two unique features. First, SRCC with PDA
was detected. Hp uninfected undifferentiated-type GC (UD-
GC) is present in most SRCC cases [3, 5, 13]. In particular,
cases of pure Hp uninfected SRCC exhibit intramucosal
lesions [8]. Many cases of advanced GC, including Hp
exposed UD-GC, exhibit PDA. In a mouse model, p53 loss
promotes cell growth and anti-apoptotic events [9] and is
associated with the progression of intramucosal UD-GC to
advanced UD-GC. Therefore, intramucosal carcinoma cells
are SRCC but the invasive area changes to PDA, and muta-
tions, such as p53 loss, likely result in increased invasive
potential and morphological changes [14]. In this patient,
immunohistochemical staining for p53 in the PDA area
was positive. PDA can invade the submucosa, and curative

itive. e Masson trichrome staining revealed extensive fibromuscular
obliteration. f This area was weakly fibromuscular as shown by oblit-
eration in the Masson trichrome staining. g Anti-a-smooth muscle
actin staining revealed fibromuscular obliteration. h This area was
weakly fibromuscular as shown by obliteration in anti-a-smooth mus-
cle actin staining

resection of intramucosal carcinoma can be achieved via
early identification and treatment of the lesion. In addition,
the layered structure was similar to that of normal gastric
glands. In the intramucosal layer, SRCC often exhibits a
double-layer structure (DLS) [15]. Natsagdorj et al. [16].
reported that the presence of the DLS markedly decreased
with submucosal invasion. The lesion in our case exhibited
a DLS but the increasing PDA area size may have com-
promised the maintenance of the DLS. Very few cases of
Hp uninfected advanced GC have been reported, and histo-
pathological examination in these cases shows either SRCC,
SRCC with PDA, or pure PDA [17]. The other important
feature of this lesion was elevation. Many Hp uninfected
pure SRCCs exhibit discoloration and flat or slightly
depressed lesions [8]. However, only a few cases exhibit
elevated lesions [18-20]. Kishi et al. [18]. reported that the
mechanism underlying the protrusion of UD-GC lesions has
not been determined but four possibilities have been pro-
posed: formation of fibrous tissue or mucinous nodules due
to cancer invasion into the deep layer of the gastric mucosa,
dense growth of cancer cells, proliferation of UD-GC in a
gastric hyperplastic polyp, or fibromuscular obliteration of
the muscularis propria. We think that the elevated lesion
occurred due to two factors. The PDA area showed dense
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cancer cell growth and coexistent desmoplastic and fibrotic
reactions, which may have caused the elevation of the lesion.
The lesion was located in the gastric antrum, and fibro-
muscular obliteration of the muscularis propria caused an
elevated lesion. Fibromuscular obliteration of the muscula-
ris propria is reported in conditions such as rectal mucosal
prolapse syndrome and occurs when smooth muscle bundles
extend from the muscularis mucosa into the lamina propria
[21]. In our case, immunohistochemical staining indicated
fibromuscular obliteration around the pyloric glands in the
background mucosa surrounding the lesion.

Among Hp uninfected GCs, intestinal-type differentiated
carcinoma is known as a typical type of Hp uninfected GC
arising in the pyloric gland region and is similar to verru-
cous gastritis-like lesion. This patient was referred to our
hospital after a biopsy indicated SRCC. It thus remains to be
discussed how this case can be differentiated from intestinal-
type differentiated carcinoma or verrucous gastritis (VG).
Intestinal-type differentiated carcinoma in Hp uninfected GC
has been reported to show flat, elevated, or depressed lesions
[22] and a single erosion [23]. Irregular microvascular pat-
terns on magnifying endoscopy with narrow-band imaging
(ME-NBI) can help distinguish differentiated tubular adeno-
carcinoma from the surrounding erosions [24, 25], while
other ME-NBI findings have reported an absence of a clear
DL or an irregular microvessel/surface pattern [23]. Moreo-
ver, in VG, the lesions are arranged along longitudinal folds
converging toward the pylorus ring. Tsuji et al. [26] reported
that Hp negativity was independently associated with VG
regardless of the history of Hp eradication. Moreover, when
endoscopic findings show flat elevated or depressed lesions,
the differential diagnosis should include VG or early GC. In
the present case, the lesion was partially covered with nor-
mal mucosa and did not show irregular microvascular pat-
tern under BLI. Furthermore, elevated intramucosal UD-GC
in Hp uninfected cases are rare case. A few cases [18-20,
27], wherein the lesions were macroscopically divided into
protruding or submucosal tumor-like (SMT-like). And SMT-
like lesions were covered with normal mucosa, did not show
a clear DL or an irregular microvessel/ surface pattern on
ME-NBI [18-20]. From the above findings it is clear that
in many cases similar endoscopic findings are present, and
although some cases can be differentiated by ME-NBI, this
is not possible in all cases. In addition, elevated intramucosal
UD-GCs in Hp uninfected cases are so rare that it is not well
known; hence, it is difficult to differentiate the lesion from
intestinal-type differentiated carcinoma and VG. Therefore,
when a single lesion is observed in the antrum, a biopsy
of the lesion should be performed. Additional, in this case,
endoscopic findings of the extension were difficult by cov-
ered normal mucosa, we performed negative biopsies. In
this resected specimen, tumor cells were present consist-
ent with an elevated lesion. UD-GC incidence of positive
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lateral margins in en bloc specimens resected by ESD has
been reported to be 27.3% [28], and previous studies reveal
that the predictive factors for inaccurate determination of
the lateral extent of early gastric cancer indicated for ESD
include UD-GC [29, 30]. And it was reported that it would
be difficult to delineate diagnostic demarcation, even using
magnifying endoscopy with NBI, in cases with a narrower
inter-crypt distance in the cancerous region because of the
scarcity of cancer cells as well as in cases with pronounced
inflammatory cell infiltration [31]. Negative biopsies help
determine the lateral extent of the lesion [32-34]. Although
we need to pay attention to the dilated intervening part [31,
35], elevated intramucosal UD-GCs in Hp uninfected cases
are so rare, there is no sufficient consensus, we thought
that need for negative biopsies in surrounding the lesion
(5-10 mm from the tumor margin).

In conclusion, we reported the case of a patient with an
elevated, verrucous gastritis-like lesion who underwent
ESD. The histopathological diagnosis was intramucosal
SRCC with PDA with negative lymphovascular invasion and
clear resection margins. The resection was curative. This
report may improve our understanding of the characteristics
of rare, advanced Hp uninfected GCs.
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