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Transformation From Oxyntic Gland Neoplasm Into
Advanced Gastric Cancer via TP53 Mutation:
A First Case Report
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Abstract

The molecular genetic mechanisms behind oxyntic gland neoplasm
(OGN) progression are not well established. We present the first case sug-
gesting that a 7P53 mutation caused the transformation from OGN into
advanced gastric cancer with nodal metastasis. An 80-year-old man pre-
sented with anemia and was found to have a gastric tumor measuring 35
x 30 mm. Histology revealed predominantly invasive tubular adenocar-
cinoma showing diffuse p53 positivity, with a minor chief cell-predomi-
nant OGN component. Targeted sequencing of the entire tumor revealed
a pathogenic 7P53 ¢.832C>A (p.Pro278Thr) mutation; no mutations
were found in GNAS or KRAS. A double stain (pS3/MUCSAC) provided
immunohistochemical evidence of a shift from wild-type to mutant-type
p53 expression, particularly in the foveolar epithelium within the intra-
mucosal OGN component, suggesting the acquisition of a 7P53 mutation
during tumor progression. This case supports an unreported role for 7P53
in the transformation of OGN into aggressive carcinomas.
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Introduction

Gastric adenocarcinoma of the fundic gland type (GA-FG) is

Manuscript submitted April 13, 2026, accepted July 28, 2026
Published online September 4, 2026

#Department of Pathology, Tokyo Metropolitan Institute for Geriatrics and
Gerontology, Tokyo, Japan

bDepartment of Gastrointestinal and General Surgery, Tokyo Metropolitan In-
stitute for Geriatrics and Gerontology, Tokyo, Japan

‘Department of Gastroenterology and Gastrointestinal Endoscopy, Tokyo
Metropolitan Institute for Geriatrics and Gerontology, Tokyo, Japan
dCorresponding Author: Hirofumi Rokutan, Department of Pathology, Tokyo
Metropolitan Institute for Geriatrics and Gerontology, 35-2 Sakae-cho, Ita-
bashi-ku, Tokyo 173-0015, Japan. Email: hirofumi_rokutan@tmghig.jp

doi: https://doi.org/10.14740/jmc5339
Journal of Medical Cases
1923-4155 (print), 1923-4163 (online)

a rare cancer that typically originates from the fundic gland
without atrophy. In the World Health Organization’s (WHO)
tumor classification system, lesions with these histological
features that remain in the mucosa are classified as oxyntic
gland adenoma (OGA), while those with submucosal invasion
are considered GA-FG [1]. Recently GA-FG with foveolar
epithelium differentiation has been subclassified as gastric
adenocarcinoma of fundic-gland mucosa type (GA-FGM).
Collectively, OGA, GA-FG, and GA-FGM are referred to as
oxyntic gland neoplasms (OGNs). Somatic mutations in GNAS
and KRAS have previously been reported in OGNs [2—6].
However, previous findings regarding the role of the 7P53
gene or immunohistochemical overexpression of p53 in OGNss
are limited [5—11].

We describe a case of TP53-mutated advanced gastric
cancer—with nodal metastasis—originating from an OGN
showing a normal (wild-type) p53 staining pattern. This report
suggests an unreported molecular mechanism involved in the
transformation from OGN to aggressive cancer.

Case Report

An 80-year-old man visited our hospital for examination of
anemia and exertional dyspnea. Upper gastrointestinal endos-
copy revealed a tumor in the upper posterior wall of the gastric
body. The degree of atrophic change in the background muco-
sa was type O1 according to the Kimura-Takemoto classifica-
tion [12]. A histopathological examination of the tumor biopsy
showed moderately to well-differentiated tubular adenocarci-
noma. A computed tomography scan revealed metastasis of
gastric cancer to lymph nodes along the lesser curvature of the
stomach, but no distant metastasis to other organs. The patient
underwent a total gastrectomy with D1 lymphadenectomy.
Grossly, an elevated tumor measuring 35 x 30 mm in size
was observed on the posterior wall of the upper gastric body
(Fig. la—c). The gastric folds surrounding the tumor were
slightly attenuated. The whole resected tumor was embedded
in paraffin, and all the slides were evaluated. The dominant
histology was moderately to well-differentiated tubular adeno-
carcinoma (Fig. 1d, e). The cancer had invaded the subserosal
layer, and a poorly differentiated carcinoma was noted as a
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Figure 1. Macroscopic images of the resected specimen and histopathological findings of invasive component. (a) A tumor meas-
uring 35 x 30 mm in size was observed on the posterior wall of the upper gastric body (scale bar: 5 cm). (b) The lesion borders
were indistinct (arrow heads) (scale bar: 1 cm). (c) The cut surface of the tumor (scale bar: 1 cm). (d) Loupe view, tubular ad-
enocarcinoma invading the subserosal layer. (e) A representative image of invasive tubular adenocarcinoma (yellow frame in d).

minor component in the submucosal and muscular layers. By
thorough examination of the mucosal component, we noticed
an OGN component (< 5% of the whole tumor; < 20% of the
mucosal component) at the edge of the tumor (Fig. 2a—d). This
OGN component primarily consisted of columnar cells with
mild nuclear atypia, containing secretory vesicles and basally
located nuclei (chief cell morphology). The component was
intramucosal and had a very small focus suggestive of pseu-
doinvasion (Fig. 2c). The OGN component with chief cell
morphology was covered with foveolar-type epithelial tissue
on the surface (Fig. 3d; red staining represents MUCSAC).
Thus, this OGN was subclassified as gastric adenocarcinoma
of fundic-gland mucosa type (GA-FGM) [5, 9], in which fove-
olar epithelium differentiation is accompanied by fundic-gland
differentiation.

The immunohistochemistry analyses are summarized in
Table 1. Neoplastic columnar cells (with mild nuclear atyp-
ia) showing chief cell morphology in the OGN were positive
for MUC6 and pepsin A, further supporting chief cell differ-
entiation (Fig. 2e, f). H'/K*-ATPase-positive neoplastic cells
were rare. MUCSAC was stained in the foveolar-type atypical
neoplastic cells located on the surface of the tumor, confirm-

ing GA-FGM. Invasive adenocarcinoma component was also
focally positive for MUCSAC. The intramucosal low-grade
OGN component with chief cell predominance exhibited
wild-type-pattern p53 staining. In contrast, high-grade atypi-
cal glands in the mucosa and massively invasive components
showed diffuse positivity for p53 (Fig. 3a, b). A double im-
munohistochemical stain (pS3/MUCSAC) highlighted an in-
tramucosal p53(+)/MUCSAC(+) atypical foveolar epithelial
component, just adjacent to the p53-wild-type neoplastic area
with mild nuclear atypia (Fig. 3c—f); a shift in the p53 stain-
ing pattern occurred within the intramucosal foveolar com-
ponent. Nuclear accumulation of B-catenin was not detected.
The whole tumor was negative for HER2 and showed retained
expression of MLH1.

Vascular invasion and two lymph node metastases were
also observed. The cancer cells in nodal metastasis exhibited
diffuse p53 positivity and were negative for MUCS5AC, MUC6,
pepsin A, and H/K*-ATPase. The tumor was pathologically
staged as T3N1MO. Cancer relapse has not been observed after
the resection (last follow-up: 25 months).

After obtaining the patient’s informed consent, the whole
tumor area within a representative formalin-fixed paraffin-
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Figure 2. Histopathological findings with a focus on oxyntic gland neoplasm component. (H&E stain: a, c, d) (a, b) Loupe view.
(b) This tumor consisted of three histological components: the largest proportion (> 90%) was intestinal-type adenocarcinoma
(green area); we noted an oxyntic gland neoplasm (OGN) component with mild nuclear atypia in the edge of the mucosal com-
ponent (surrounded by a black dashed line); the OGN component also contained an area (red) with nuclear atypia higher than
in the dashed line area. (c) The OGN component with mild nuclear atypia (yellow frame in a; inside the black dashed area in b).
Here we noted branching glands (arrowheads) and a small focus suggestive of pseudoinvasion (arrow) (d) The OGN component
predominantly showed chief cell morphology, with positivity for MUC6 (e) and pepsin A (f).

embedded slide was manually dissected (see Supplementary
Material 1, jmc.elmerpub.com (tumor cellularity: 50%)), and
genomic DNA was extracted. Targeted DNA sequencing was
performed using Axen Cancer Panel 1 (Macrogen, Inc.), which
covers 88 cancer-related genes (Supplementary Material 2,
jme.elmerpub.com). The Q30 ratio was 88.6% and the mean
depth was 1,316. The filtering condition for variant detection
was an allele frequency of > 10% and a depth of coverage of
> 100x. Six exonic variants were identified in the tumor by
next-generation sequencing analysis. Of them, only one vari-
ant showed pathogenicity: 7P53 c.832C>A (p. Pro278Thr)
(Fig. 4), which is a mutation affecting the DNA-binding do-
main. The variant allele frequency at this 7P53 locus was 0.42,

with a read depth of 314. No hotspot or pathogenic mutations
were detected in other genes, including GNAS, KRAS, APC,
and CTNNBI.

Discussion

As relatively novel entities, the WHO first described OGA and
GA-FG in the fifth edition of its tumor classification system
[1]. Because of their slow growth and rare lymphovascular
invasion, OGA and GA-FG (collectively called OGNs) gener-
ally have a favorable prognosis [5], but they occasionally show
an aggressive clinical course. The first case of GA-FG with
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Figure 3. A detailed assessment of the role of TP53 utilizing a p53/MUCS5AC double stain. (a) Loupe view of double staining with
MUCS5AC (red) and p53 (brown). (b) High power view (red frame in a, double stain) of the massively invasive component (cor-
responding to Fig. 1e), showing diffuse p53 positivity. Low power panoramic view (c, d; black frame in a) and high power view
(e, f) of the mucosal oxyntic gland neoplasm component. (d and f) Double stains with p53 (brown, nuclei) and MUC5AC (red,
cytoplasmic). The surface of this area is covered by foveolar epithelium showing MUC5AC positivity (stained red). The area of e
and fis indicated by black frames in ¢ and d, respectively. A shift in the p53 staining pattern (brown in d and f) occurred within the
foveolar component (stained red). This p53 immunohistochemical shift corresponds with the morphological shift (arrows). Note
that the p53-positive area (left in f) shows a slightly higher grade of atypia (left in e) than in the other glands, with a 1.2—1.3-fold
increase in cellularity and hyperchromasia. This border separates the red and black dashed line areas in Figure 2b.
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Table 1. Immunohistochemical Results

MUCSAC - + + (focal)
MUC6P + - -

Pepsin Ab + - -

p53 Wild-type pattern Wild-type pattern — diffuse positive® Diffuse positive

Nuclear B-catenin - - _

aVirtually all of the invasive component showed tubular adenocarcinoma morphology. PPositive only for the chief cell component of oxyntic gland
neoplasm. °The shift in p53 expression pattern is displayed in Figure 3c—f.

lymph node metastasis was reported in 2018 [8]. Advanced ated with the aggressive phenotype in OGNs have not been es-

cases (pT2-T3) have also been recently reported [13], with an tablished to date. To our knowledge, this is the first case report
incidence of 14% (3/21). However, molecular events associ- showing molecular clue that transformation from GA-FGM

TP53 Pro278Thr

‘

320 (56%)
245 (43%)

|

TGCGCCGGTCTCTCCCAGGACAGGCACAAACACGCAC
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TP53

Figure 4. Image of the reads of the TP53 mutation identified through sequencing 88 genes. Raw sequence data are displayed
using the Integrative Genomics Viewer, showing TP53 c.832C>A (p.Pro278Thr) mutation. The entire tumor lesion of the repre-
sentative slide was subjected to next-generation DNA sequencing.
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into advanced gastric cancer was caused by 7P53 mutation,
suggested by bulk DNA sequencing and p53/MUCS5AC double
immunohistochemistry.

Although p53 overexpression is predictive of a poor prog-
nosis in gastric cancer patients [14], the role of p53 (or 7P53
gene) in OGNs has only been described to a limited extent
[5-11]. In a large series by Ueyama et al [5], five of 70 GA-
FGs exhibited focal p53 overexpression, but none harbored
TP53 mutations. A recent series by Liu et al [6] included one
GA-FG with a TP53 missense mutation among 10 sequenced
GA-FGs. Liu et al did not provide details of the 7P53 mutation
or intratumoral heterogeneity of p53 status. What we find in-
teresting is that their 7P53-mutated tumor showed the deepest
infiltration among their 10 tumors. Although case numbers are
few, our case and those of Liu et al suggest a critical role of
TP53 in GA-FGs in that 7P53-mutated GA-FGs tend to invade
deep into the gastric wall.

Another strength of this case report is the identification
of a shift in p53 staining status—from a wild-type pattern
to a mutant-type pattern—in the mucosal OGN component.
We performed a p53/MUCSAC double immunohistochemi-
cal stain because determining when the 7P53 mutation was
acquired in the tumor was of great interest. Our double stain
suggested that the foveolar-type neoplastic component of GA-
FGM had acquired a 7P53 mutation and the potential for ag-
gressive transformation. Future studies investigating the corre-
lation between GA-FGM and p53 (or 7P53 gene) are needed,
because GA-FGMs are more commonly associated with sub-
mucosal and lymphovascular invasion compared with GA-FG
[5]-

According to prior studies, mutated genes in OGNs in-
clude KRAS, GNAS, and Wnt/B-catenin pathway genes. Uey-
ama et al [5] identified GNAS mutation in 21% (7/34) of
OGNS, and suggested that OGA, GA-FG, and GA-FGM are
spectral entities, as GNAS mutation was detected in all three
entities. Less commonly, KRAS mutation is identified in 8.1%
(5/62) of OGNs when calculated in total [3, 4, 6]. There are
conflicting results regarding mutations in Wnt/B-catenin path-
way genes [3, 6, 15], including CTNNBI, APC, AXINI, and
AXIN2, although accumulation of nuclear B-catenin is fre-
quently reported [3]. Our tumor did not harbor mutations in
GNAS, KRAS, and sequenced Wnt/B-catenin pathway genes
(CTNNBI1, APC). Nevertheless, we consider it interesting that
our tumor shared several common pathological features with
OGNs; namely, a grossly elevated type, being located in the
upper part of the stomach, and chief-cell dominancy in the
OGN component [5, 13].

As described above, the intramucosal OGN component
covered a limited area (< 5% of the whole tumor), and it was
identified by embedding the whole advanced tumor into paraf-
fin and careful microscopic examination. In contrast, the inva-
sive component (also infiltrating the muscular and subserosal
layers) was tubular adenocarcinoma which differed morpho-
logically and immunohistochemically from OGN. We propose
that the acquisition of the 7P53 mutation prompted such a phe-
notypic change in our tumor. Nevertheless, the morphology of
the tumor cells in the invasive area and the focal MUC5AC
expression therein were suggestive of a gastric phenotype.

Therefore, we believe it is reasonable to assume that this ad-
vanced cancer originated from the OGN.

Given that we could not perform multi-region sequenc-
ing, ruling out the possibility of a collision tumor would be
important. We believe the following two findings support the
idea that our tumor is not a collision tumor. First, neighbor-
ing mucosal components with p53 wild-type and p53 aberrant
patterns exhibited quite similar hematoxylin and eosin (H&E)
morphology in terms of the size of glands. These components
were difficult to distinguish from each other in loupe or low-
power views. Second, the p53-aberrant mucosal component
contained a minute area showing MUCSAC(-)/MUC6(+) be-
neath the predominant MUCS5AC(+)/MUCG6(-) area, just like
the pattern of neighboring p53-wildtype mucosal OGN. It is
not natural to assume that two independent mucosal tumors
with MUC5AC-positive and MUC6-positive cells collided.
However, due to the lack of multi-regional sequencing in this
study, the possibility of an independent conventional adeno-
carcinoma adjacent to an OGN/GA-FGM-like lesion cannot
be completely excluded.

Conclusion

We presented a case in which an GA-FGM may have gained
the potential for aggressive behavior through the acquisition
of a TP53 mutation. Our report sheds light on the possibility
that the mutation of 7P53 contributes to OGN transformation
into a more aggressive form of gastric cancer. This finding was
enabled by careful histological assessment of the whole ad-
vanced cancer. Further cases are required to clarify the whole
molecular mechanism of such histological transformations
from OGN.

Learning points

This case highlights several important lessons in the molecu-
lar pathological understanding of OGNS, entities which have
recently been receiving increasing attention and recognition.
First, this case offered novel insight into the OGN progres-
sion and broadened the current understanding of gastric tu-
mor evolution. Through bulk DNA sequencing and double
staining of pS3/MUCSAC, it was suggested that 7P53 mu-
tation acquisition is associated with aggressive transforma-
tion from OGN. Second, this case is in parallel with previ-
ous reports suggesting that GA-FGM, rather than GA-FG,
may behave more aggressively. Finally, when diagnosing ad-
vanced gastric cancer, it is important to carefully assess the
entire intramucosal tumor component microscopically. This
allows for the discovery of underrecognized transformation
pathways, even in gastric cancers that appear to show con-
ventional histology.

Supplementary Material

Suppl 1. Details of manual dissection of the tumor.
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Suppl 2. List of genes contained in Axen Cancer Panel 1 for
targeted DNA sequencing.
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