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An unusual non-metastatic, mismatch repair-deficient
primary gastric squamous cell carcinoma presenting as
a large, exophytic, bleeding tumor: A case report
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Abstract. Primary gastric squamous cell carcinoma (GSCC)
is an extremely rare malignancy with a poor prognosis.
Despite the improved knowledge regarding its pathogenesis
and biology, the treatment options remain limited. The
present study reported on the unique case of a mismatch
repair-deficient ({MMR) primary GSCC in a 79-year-old
woman reporting fatigue and symptoms of upper gastrointes-
tinal tract bleeding. Physical examination revealed abdominal
pain at palpation. Gastroscopy revealed a large, exophytic,
bleeding tumor. Medical imaging confirmed a mushroom-like
polyp in the lumen of the stomach, with no signs of disease
spread. Total gastrectomy and D2 lymphadenectomy were
performed. Pathological examination of the post-operational
material confirmed a well-differentiated SCC invading the
mucosa, submucosa and muscle layer. There were no signs of
dissemination observed in any of the 32 excised lymph nodes.
Notably, according to the last follow-up, the patient remains
well, supporting the 5-year GSCC survival rate statistics.
To the best of our knowledge, this is the first such GSCC
case reported in the Surgical Oncology Outpatient Clinic
(Copernicus Memorial Hospital, Lodz, Poland) and these
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findings add to the limited data on GSCC. Although this is a
very rare condition, it should always be considered during the
process of diagnosis of gastric tumors.

Introduction

Cancer is a global health problem and the second leading cause
of death in developed countries (1). A significant part of that
problem is gastric cancer, being the fifth most common cancer
worldwide (2). Despite numerous improvements in systemic
treatment, patients diagnosed at an advanced stage have poor
prognosis (3), and in such cases, medical procedures may be
more of a palliative nature (4). For some patients with meta-
static, unresectable, microsatellite instability-high (MSI-H),
or mismatch repair-deficiency solid tumors, the US Food and
Drug Administration (FDA) has approved treatment with
immune checkpoint inhibitors such as pembrolizumab (5).

Primary squamous cell carcinoma of the stomach (GSCC)
is an extremely rare condition, described for the first time in
1895 (6.,7). The first guidelines for GSCC histopathological
diagnosis were published in 1965 (8). The current incidence
of GSCC is described as 0.04 to 0.07% of all gastric carci-
nomas (9-13). GSCC is more common in men, with a
male-to-female ratio of 5 to 1 (14). GSCC patients are usually
diagnosed in the sixth decade of life (13,15), in an advanced
stage of the disease. The tumor stage is recognized to be the
most important prognostic factor (15). Most commonly, a
GSCC tumor is located in the upper third of the stomach (16).
Although the chemotherapeutic options continue to develop,
surgery remains the most effective therapeutic option (12,13).
Even so, the prognosis for GSCC patients, especially those in
advanced stages, is poor (17).

Case report

In December 2017, a 79-year-old Polish woman suffering from
fatigue, abdominal pain, melena, and anemia was admitted
to Surgical Oncology Outpatient Clinic (Medical University
of Lodz, Copernicus Memorial Hospital, Lodz, Poland). She
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Figure 1. Diagnostic gastroscopy. The arrow indicates a large tumor that is visible in the upper part of the stomach body, in the greater curvature of the stomach.

Figure 2. The abdominal CT before the operation. The arrow indicates the
massive tumor in the lumen of the stomach, in the fundus area.

denied chronic diseases and ongoing pharmacological treat-
ment. Her past medical history included adenocarcinoma of the
endometrium (treated with panhysterectomy and radiotherapy
in 2012), appendectomy due to appendicitis, left inguinal
hernioplasty, and stroke. Physical examination revealed
abdominal tenderness without any pathological mass detect-
able, with negative peritoneal symptoms and no lymph nodes
palpable. A diagnostic gastroscopy (Fig. 1) was performed. A
large, exophytic, bleeding tumor was found in the upper part
of the stomach body.

Abdominal ultrasonography did not reveal any pathology.
An abdominal Computer Tomography (CT) (Fig. 2) scan
showed a pedicled mass (49x40x42 mm) in the lumen of the
stomach in the fundus area, without features of surrounding
fatty tissue invasion, and no pathological abdominal lymph
nodes. There were no signs of disease spread in medical
imaging.

Taking into consideration the patient's condition and
test results, particularly the signs of active gastrointestinal
bleeding, a strong suspicion of gastric cancer arose. The patient
was informed about the clinical diagnosis and surgical treat-
ment was proposed. The patient initially declined, but changed

her mind after one month and was immediately admitted to
the Surgical Oncology Department. Radical gastrectomy with
Roux-en-Y loop and D2 lymphadenectomy was performed
without complications. The patient was discharged home
in good general condition 10 days later, without any clini-
cally-significant blood morphology deviations.

The tumor specimen used for histopathological analysis
were taken by surgery. The histopathological analysis of
post-operational material (Fig. 3) revealed a large tumor
(5x6x4 cm) with central ulceration and bleeding signs in the
lumen of the stomach, located 10 cm from the proximal end of
the specimen. The tumor had invaded the mucosa, submucosa
and muscle layer. The radial margin was assessed as 0.2 cm.
Immunostaining was positive for p63 (Fig. 3F), and negative
for CK7 (Fig. 3E), CK19, CK20, and CDX2. Histochemical
staining with AB/PAS was negative (Fig. 3C). Additionally,
no vascular invasion was apparent in the tumor (anti-CD31
staining) (Fig. 3D). This all favored a diagnosis of squamous
cell carcinoma G2. All 32 removed regional lymph nodes were
free from cancer cells.

A selected representative block of tumor tissue was
stained immunohistochemically (IHC) with MSH2
(Monoclonal Mouse Anti-Human antibody, Clone FE11),
MSH6 (Monoclonal Rabbit Anti-Human antibody, Clone
EP49), MLH1 (Monoclonal Mouse Anti-Human antibody,
Clone ES05), and PMS2 (Monoclonal Rabbit Anti-Human
antibody, Clone EP51) (Agilent Dako, Glostrup, Denmark) to
characterize DNA-mismatch repair (MMR) protein expres-
sion patterns. Immunohistochemistry (IHC) was performed
in tissue sections of formalin-fixed, paraffin-embedded
(FFPE). We used EnVision FLEX+, Mouse, High pH (Link)
(Dako) in Autostainer Link 48 with the HIER (heat-induced
epitope retrieval) method using the panel of following
antibodies: CK-7 (Clone OV-TL 12/30, Mouse monoclonal,
Catalog No. IR619), CK19 (Clone RCK108, Mouse mono-
clonal, Catalog No. IR615), CK20 (Clone Ks20.8, Mouse
monoclonal, Catalog No. IR777), CDX2 (Clone DAK-CDX2,
Mouse monoclonal, Catalog No. IR080), CD31 (Clone
JC70A, Mouse monoclonal, Catalog No. IR610), p63 (Clone
DAK-P63, Mouse monoclonal, Catalog No. IR662), MLH1
(Clone ESO5, Mouse monoclonal, Catalog No. IR076), PSM2
(Clone EP51, Rabbit monoclonal, Catalog No. IR087), MSH2
(Clone FE11, Mouse monoclonal, Catalog No. IR085), MSH6
(Clone EP49, Rabbit monoclonal, Catalog No. IR086), all
provided by DAKO, Agilent. All primary antibodies were
ready-to-use (RTU), and the incubation time was 20 min at
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Figure 3. Histopathological picture of primary gastric squamous cell carcinoma in the antrum. (A and B) Tumor cells showed only squamous cell differentiation
without any formation of glands with central necrosis (HE 20x, 400x); (C) AB/PAS histochemical staining was completely negative in tumor cells (AB/PAS,
400x); (D) no vascular invasion was seen in the tumor, CD31 was positive in the endothelial cells of stromal vessels [IHC reaction with anti-CD31 antibody
(DAKO), 400x]; the pre-existent prepyloric mucosa was intact, (A) with no infiltration by carcinoma (asterisk) and was (E) positive in anti-CK7 staining (IHC
reaction with anti-CK7 antibody (DAKO), 20x); (F) p63 IHC positive expression in squamous cell carcinoma (IHC reaction with anti-p63 antibody (DAKO),
400x). AB/PAS, alcian blue/periodic acid-Schiff; HE, hematoxylin and eosin; IHC, immunohistochemical.

room temperature. To distinguish mucins in tissue sections,
we used Alcian Blue/PAS Stain Kit, Artisan, Ready-to-use
(Catalog No. AR178, DAKO, Agilent), which is intended to
identify acidic and neutral mucins in tissue sections on the
Artisan Link Staining Systems.

A positive external control was performed on normal
gastric tissue (Fig. 4D, inset). Positive nuclear staining was
performed for each MMR protein in lymphocytes, stroma and
endothelial cells as a positive internal control (Fig. 4A-D) (18).

A lack of nuclear reactivity was considered as loss of
expression (negative in 100% of tumor cells) (MMR-deficient).
At least 1% nuclear staining of each antibody in tumor cells
was considered as retained expression (positive in tumor
cells) (MMR-proficient) (19). As the IHC indicated MSH2 loss
of expression, the tumor was diagnosed as mismatch-repair
deficient.

The existence of metabolically-active malignant-type
lesions was excluded by whole-body PET-CT scan (Fig. 5),
and the diagnosis of GSCC was maintained.

In 2018, a routine CT scan failed to find any sign of disease
recurrence. Interestingly, five years after surgery (in 2022),
the patient is in good health condition and remains under the
supervision of the Outpatient Clinic. Due to a past history of
endometrial cancer (in 2012) and diagnosed dMMR in GSCC
tissue, the patient was referred for genetic counseling (Fig. 6).

Discussion

Almost 100 cases of primary gastric squamous cell carci-
noma had been published by the year 2016 (20). The most
frequent localization of GSCC is the proximal 1/3 of the
gastric wall (11,17). Diagnosis of GSCC can be excluded by
esophagus invasion and localization in gastric cardia (21).
Pathogenetic differences between GSCC and gastric adeno-
carcinoma are still unclear. One metastatic theory suggests
that basal cells in the gastric mucosa can transform into
squamous cells, then into squamous cell carcinoma cells (7).
One study proposes that squamous differentiation may occur
in previously-existing adenocarcinoma (9), while Takita et al
suggest that the Epstein-Barr virus may play a part in this
process: they confirmed the presence of the Epstein-Barr in
surgically removed GSCC (22). However, there is no informa-
tion about previous stomach malignancies or Epstein-Barr
infection in records of the currently-described patient.
Generally, the established risk factors for GSCC include
male sex, with a male-to-female incidence ratio ranging from
5:1(11,15,23) to 2.3: 1 (17), African/Caribbean ethnicity (17),
presence of squamous cell metaplasia and tobacco use (24,25).
In addition, five-year survival depends on the stage at which
the treatment was started. At stages I and IV, survival
rates do not differ significantly between GSCC and gastric
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Figure 4. MMR protein expression patterns showed positive nuclear staining (MMR-proficient) of (A) MLH1 protein (anti-MLH1 ES05, 400x) and (B) PSM2
protein (anti-PSM2 EP51); (C) MSH2 nuclear staining was totally negative (MMR-deficient) (anti-MSH2 FEI11, 400x); (D) The staining pattern for MSH6
immunoexpression was heterogeneous (anti-MSH6 EP49, 400x) with only a partial loss of nuclear staining; (D, inset) The external control was positive in the
benign glandular epithelium; (A-D) The internal control was positive in lymphocytes, stroma and endothelial cells for each MMR protein staining.

Figure 5. Whole body PET-CT scan: no metabolically-active foci are present.

adenocarcinoma (I-80% vs. 79%,11-67.5% vs. 43.2%,111-39.7%
vs. 28.7%, IV-6% vs. 5%); however, GSCC patients are rarely
diagnosed in early stage (stage 1-7.4% vs. 22.8% in gastric
adenocarcinoma). Results of the treatment depend strongly
on initial qualification for surgical treatment (yes-5-year
OS 59.2%, no-17.4%) (17). The patient described herein was
diagnosed in stage IB (pT2pNOcMO), which gives her an 80%
possibility of 5-year survival according to Dong et al (17).

Surprisingly, the pathological report revealed a deficiency
in mismatch repair mechanisms, with negative staining for
MSH2. Given her past medical history of endometrial cancer,
the patient was referred to genetic counseling to revise the
hereditary dMMR background and perform differentiation
diagnostics of Lynch Syndrome type II OMIM#120435 and
Muir-Torre Syndrome OMIM#158320. A literature search
using EMBASE, MEDLINE, PubMed and Cochrane data-
bases with the terms gastric cancer, squamous cell carcinoma
and mismatch repair deficiency did not reveal any other case
of mismatch repair deficient, primary gastric squamous cell
carcinoma ever published.

Although chemotherapy and radiotherapy have well-estab-
lished places in the algorithms of gastric adenocarcinoma
treatment (26,27), no indications exist for GSCC, since the
outcome of chemotherapy in these patients is unknown. Data
on GSCC treatment is only available from case reports or
series with the largest cohorts reaching 56 patients. Based on
existing literature, GSCC treatment in Europe is based around
cisplatin, S-fluorouracil, oxaliplatin, capecitabine, docetaxel,
gemcitabine and S1; however, a Japanese publication (11) notes
that mitomycin, epirubicin and bleomycin can also be applied
in both systemic and intrahepatic infusions.

Although the majority of publications describe chemo-
therapy in a palliative setting (28), a few radical resections
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Main symptoms
Fatigue
Abdominal pain
Melena
Anaemia
Diagnostic technique 2017
Control gastroscopy
— tumor in the upper part of the stomach body
09.2017
Physical examination
- abdominal tenderness
- pathological mass detectable
— negative peritoneal symptoms
- no lymph nodes palpable
Diagnostic technique Surgical Oncology Department
G
Treatment
- pedicled mass in the lumen of the stomach Medical gastrectomy
in the fundus area Lymphadenectomy
12.2017 | Histopathology results
- gastric squamous cell carcinoma
| Follow-up
- removal of the sutures
Control PET/CT
01.2018
— no metabolically active foci with
the features of malignant growth
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09.2020
- Patient in a good condition
112022 || Additional staining
- reveled dMMR in resected tumor
- Patient referred for genetic counseling
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Figure 6. Case report timeline.
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with adjuvant chemotherapy (29) and radiation were
noted (11,25,30). Only one patient was reported to undergo
neoadjuvant treatment, which resulted in partial response
to 5-FU/cisplatin systemic treatment (11); nevertheless,
5-FU/cisplatin seems to be chosen most often in the reviewed
publications. Unfortunately, as no randomized clinical trials
have been conducted on GSCC patients, decisions on chemo-
therapy should be made individually by the multidisciplinary
team. In the present case, adjuvant chemotherapy was not
advised by the medical oncologist, based on the presence
of upper gastrointestinal bleeding prior to the surgery and
the poor performance status of the patient post gastrectomy
(according to Eastern Cooperative Oncology Group-ECOG 2).
The patient's treatment was standard and included only surgical
intervention.

In our case, negative IHC nuclear staining of MSH2 indi-
cates possible microsatellite instability (MSI). Furthermore,
based on recent reports, weak, heterogeneous nuclear expres-
sion of MSH2 protein requires testing for MSI mutations;
in our case, the MSH6 protein showed only focally weak
nuclear expression in a few cells. It should be emphasized
that molecular testing is mandatory in cases with loss/patchy
MMR-IHC in daily clinical practice, to avoid misdiagnosis
and consequently inadequate therapeutic choices (31).

Immune checkpoint inhibitors have been approved by the
FDA and they have demonstrated survival benefits among
patients with MSI-H/dAMMR diagnosis (3). Hence, pembroli-
zumab appears an attractive potential treatment option in the
case of GSCC relapse or dissemination.

It is important to emphasize the major limitations of our
case report. Firstly, diagnostic MMR analysis was not initially
performed, as the patient did not have metastatic cancer,
which would have required other treatment options and the
aforementioned MMR testing. Upon additional diagnostics,
we detected IHC MSH?2 negative nuclear staining, indicating
possible microsatellite instability (MSI). Secondly, the
limitation of our study is also the lack of assessment of the
microvessel density with CD31 expression, which may be a
potential prognostic biomarker. CD31 immunohistochemical
staining was performed to assess tumor angioinvasion.

As a particularly rare malignancy, GSCC presents a chal-
lenging problem in setting a correct diagnosis and in planning
optimal treatment. Nevertheless, despite its generally serious
prognosis and poor treatment outcomes, early diagnosis and
effective treatment are possible. There is a need for further
research in the field of GSCC, especially for developing diag-
nostic methods and new systemic treatment options.

The presented case report adds to the limited amount of
data available on GSCC. More importantly, it serves as an
important reminder that despite being a very rare condition, it
should still be a consideration when diagnosing patients with
gastric tumors.

This is the first reported case of AMMR primary gastric
squamous cell cancer. Based on the reviewed literature, the
MSI/MMR status of previously published GSCC cases remains
unknown. Therefore, in the event of a diagnosis of GSCC, we
encourage clinicians to consider MSI/MMR testing. This
could directly benefit the patients by indicating the need for
immune checkpoint inhibition implementation in cases with
disseminated disease.
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