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Abstract
Gastric cancer is strongly associated with atrophic gastritis associated with Helicobacter 
pylori infection. The eradication of H. pylori has been reported to improve inflammation of 
the gastric mucosa, atrophy, and intestinal metaplasia and has also been shown to inhibit the 
development and growth of gastric cancer. Advanced gastric cancer from H. pylori-negative 
mucosa without inflammation, atrophy, or intestinal epithelialization is rarely found. We report 
on two cases of advanced gastric cancer without endoscopic evidence of gastric mucosal atro-
phy. One case was in the gastric angle 9 years after H. pylori eradication and the other case 
was in the pylorus of an uninfected stomach. Although gastric cancer is strongly associated 
with atrophic gastritis caused by H. pylori infection, postoperative histopathological examina-
tion of the stomach in both cases showed no inflammation, atrophy, or intestinal metaplasia. 
Poorly differentiated adenocarcinomas were confirmed at the microscopic level, and both 
cases were determined to be type 4 using the Borrmann classification. There is a body of 
evidence showing that H. pylori infection can cause gastric cancer and is the most prevalent 
infection-induced cancer in the world. The 2 cases here displayed different carcinogenesis 
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than gastric mucosal atrophy caused by H. pylori infection. With the spread of H. pylori erad-
ication treatments and an increasing number of uninfected patients, these case reports can 
contribute to future strategies for the diagnosis of gastric cancer.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Gastric cancer (GC) is a major leading cause of cancer deaths worldwide and is associated 
with high morbidity. Numerous studies have shown that GC is strongly associated with 
atrophic gastritis from Helicobacter pylori infection [1]. H. pylori is confirmed as a class I 
carcinogen of GC development by the World Health Organization and causes chronic gastric 
inflammation resulting in precancerous changes of atrophic gastritis and intestinal metaplasia. 
The severity and extent of these changes are associated with a higher risk of GC [2].

The eradication of H. pylori has been reported to improve the inflammation of the gastric 
mucosa as well as atrophy and intestinal metaplasia [3] and has also been shown to inhibit 
the development [4] and growth of GC [5]. On the other hand, GCs in uninfected stomachs are 
extremely rare [6]. When they do occur, they are highly differentiated, and most are diag-
nosed as early-stage cancers [7], with few reports of advanced GC [8]. This is a report on 2 
cases of advanced GC in which histopathological examination of the resected stomach showed 
no inflammation, atrophy, or intestinal epithelialization of the gastric mucosa. We believe 
that these cases are valuable for future GC diagnosis strategies.

Case Presentation

Case 1
The patient was a female in her seventies who underwent an ABC classification [9] 

GC screening, which combined serum pepsinogen (PG) and H. pylori antibodies. The results 
(PGI: 111.9 ng/mL, PGII: 44.1 ng/mL, I/II ratio: 2.5, H. pylori antibodies: 29.4 U/mL) indicated 
a group B diagnosis. She did not receive a detailed examination at that time but did undergo an 
upper gastrointestinal endoscopy the following year and received eradication therapy based 
on a diagnosis of gastritis. Seven years after the eradication therapy, blood tests showed a 
successful eradication (PGI: 30 ng/mL, PGII: 4.5 ng/mL, I/II ratio: 6.7, H. pylori antibodies: <3 
U/mL). After that, the patient underwent outpatient treatment at a local doctor with a diagnosis 
of dyslipidemia and hypertension, but no upper gastrointestinal endoscopy was performed.

Nine years after the eradication therapy, she developed mild anemia (hemoglobin: 9.0 g/mL), 
an endoscopy discovered GC, and she was then referred to us. Figure 1a–d shows the findings of 
an upper gastrointestinal endoscopy at our hospital. There was a retraction in the posterior wall 
of the gastric angle (Fig. 1a), some ulceration was observed in the proximal image, and the mucosa 
on the side of the large fold was extensively faded and raised in a trapezoidal shape (Fig. 1b). The 
mucosa of the antrum and gastric body showed no atrophic changes, such as visible blood vessels 
(Fig. 1c, d). A gastric biopsy revealed group 5, poorly differentiated adenocarcinoma. The preop-
erative diagnosis was scirrhous-type GC, stage IV, and a total gastrectomy was performed. 
Figure 1e–h shows the histopathological images of the tumor area and background mucosa. It was 
poorly differentiated adenocarcinoma (por2) with marked fibrosis (Fig. 1f), and the tumor 
cells had invaded the serosa (Fig. 1e). The tumor was 14.0 × 8.0 cm, and the final diagnosis was 
type 4 GC, pT4a (SE), por > sig, pN1, M0, INFc, ly0, V2, and stage IIIB according to Japanese GC 
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guidelines. In the background mucosal examination, there was no inflammatory cell infiltration, 
no atrophy, or intestinal metaplasia within either the pyloric or gastric fundic gland mucosa 
(Fig. 1g, h).

Case 2
The female patient visited her local doctor for nausea and vomiting. Thirteen years prior, 

she had a surgical operation for colorectal cancer (stage IIIa, moderately differentiated adeno-
carcinoma). An upper gastrointestinal endoscopy showed stenosis in the pylorus, and after 
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Fig. 1. Endoscopic findings and histopathological findings of the resected stomach of case 1. An ulcerative 
lesion with sclerosis was found on the posterior wall of the gastric angle (a, b). There were no atrophic changes 
in the pyloric (c) or corpus mucosa (d), suggesting an apparently uninfected stomach. The tumor cells invaded 
the serosa with marked fibrosis (e). There was a diffuse intramucosal growth of undifferentiated tumor cells 
(f). Histopathological findings of the mucosa in the pyloric (g) and fundic gland regions (h) showed no inflam-
mation, no mucosal atrophy, and no intestinal metaplasia (e–h: H&E staining, (e): 2 × 10, (f–h): 20 × 10).
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Fig. 2. Endoscopic findings and histopathological findings of the resected stomach of case 2. A drainage tube 
was inserted due to the pyloric stenosis (a). There was a circumferential stenosis in the pylorus, with ring-
shaped mucosal folds in the proximal view and ulceration in some areas (b). The mucosa of the angle and 
gastric body in front of the stenosis did not show any atrophic changes, such as vascular permeability (c, d). 
Undifferentiated tumor cells proliferated mainly in the submucosa (e), with marked fibrosis, and invaded the 
serosa (f). Histopathological findings of the mucosa in the pyloric (g) and gastric fundic glands (h) showed no in-
flammation, no atrophy, and no intestinal metaplasia (e–h: H&E staining (e): 2 × 10, (f): 40 × 10, (g, h): 20 × 10).
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the insertion of a drainage tube, the patient was referred to our hospital. A gastric biopsy 
at the local doctor’s office showed no malignancy or H. pylori infection. Figure 2a–d shows 
the findings of the upper gastrointestinal endoscopy at our hospital. The pyloric region was 
stenotic with folds (Fig. 2a), and some ulcerative lesions were found in the proximal view 
(Fig. 2b). A gastric biopsy revealed group 5, poorly differentiated adenocarcinoma. The pyloric 
gland mucosa in front of the stenosis and the mucosa of the gastric body did not show any 
atrophic changes, such as vascular permeability (Fig. 2c, d). The patient was diagnosed with 
pyloric stenosis due to GC (stage IV) and underwent a subtotal gastrectomy. The tumor was 
poorly differentiated adenocarcinoma (por2) with collagen fiber proliferation (Fig. 2e, f), and 
the tumor cells had invaded the serosa. The tumor was 6.5 × 4.3 cm, and the final diagnosis was 
type 4 GC (por2 adenocarcinoma), and the tumor stage was pT3, pN0, INFc, Ly0, V1b, and pstage 
IIB. The background mucosal examination revealed that both the pyloric and fundic glands were 
intact, and there was no inflammation of the gastric mucosa or intestinal metaplasia (Fig. 2g, h).

Discussion

Above, we reported on the details of two cases of H. pylori-negative advanced GC arising 
from the gastric mucosa without inflammation, atrophy, or intestinal metaplasia. Both cases 
were poorly differentiated adenocarcinoma and morphologically were type 4 GC. It has been 
shown that the eradication of H. pylori can reduce the incidence of GC [4] and may also inhibit 
its growth by improving gastritis [5]. However, it is also true that GC does occur even after 
the eradication of H. pylori, and there are still questions about how long patients should be 
followed up with after eradication and what kinds of patients have the highest risk of devel-
oping GC after eradication. These questions are the newest challenge in the prevention and 
diagnosis of GC, now that H. pylori eradication is widely available. Most post-eradication GCs are 
detected in an early stage [7], but advanced cancers have been found after eradication [8]. The 
high-risk groups for post-eradication GC are those with a high degree of atrophy of the gastric 
mucosa and intestinal metaplasia [10], and those with map-like redness after eradication [11].

Case 1 was first suspected to be GC in an uninfected stomach because the endoscopy 
did not show any H. pylori-infected gastritis, gastric mucosal atrophy, or further intestinal 
metaplasia. However, it was discovered that the patient had previously had her H. pylori 
eradicated. Such eradication has been reported to not only improve inflammation of the 
gastric mucosa but also atrophy and intestinal metaplasia in the long term. The complete 
improvement of atrophy and intestinal metaplasia may take a long time, but when the atrophy 
and metaplasia are mild before eradication, the stomach may later be mistaken as never having 
had any H. pylori infection, as it was in case 1. It is important for clinicians to learn from cases 
like this that after the H. pylori is gone, GC can still develop even after the inflammation and 
atrophy have completely disappeared [12].

Case 2 is thought to have occurred in a non-H. pylori-infected stomach. First, metastasis 
of the prior colorectal cancer had to be ruled out. The previous colorectal cancer surgical 
records showed a stage II adenocarcinoma with no lymph node metastasis and a differentiated 
adenocarcinoma, which was different from the histopathology seen in the stomach. Along with 
esophagogastric junction cancer and EV virus-infected GC, H. pylori is a leading cause of GC 
[1]. The occurrence of cancer in the gastric mucosa without H. pylori infection, inflammation, 
atrophy, or intestinal metaplasia is thought to be extremely rare [5], but reports of these exact 
conditions have been increasing [13]. Currently, most GCs are diagnosed in their early stages, 
and the frequency of advanced GC is thought to be very low [14, 15].

Among the few reports, Okano et al. [14] reported a case of H. pylori-uninfected advanced 
GC with no inflammation, atrophy, or intestinal metaplasia in the pyloric and fundic gland regions. 
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The lesion was located in the pylorus and was an undifferentiated adenocarcinoma. Although 
Takagi et al. [15] reported on a seemingly H. pylori-uninfected undifferentiated advanced GC 
with massive eosinophilia, past H. pylori infection could not be excluded because the back-
ground mucosal inflammation, atrophy, and intestinal metaplasia were not examined endoscop-
ically or histopathologically. In conclusion, we reported on two clinically relevant cases of type 
4 GC from mucosa uninfected with H. pylori and without inflammation, atrophy, or intestinal 
metaplasia. Case 1 illustrates the need for regular endoscopic examination, even in patients 
whose gastric mucosal inflammation and atrophy have improved after H. pylori eradication. 
Case 2 suggests the need for GC screening even in those who never had any H. pylori infection.
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