
MOLECULAR AND CLINICAL ONCOLOGY  19:  81,  2023

Abstract. Gastric cancer serves a major role in the global 
cancer burden, being the fourth most frequent cause of 
mortality among all types of cancer. Gastric squamous cell 
carcinoma (GSCC) is a rare histological variant accounting 
for 0.04‑0.5% of all gastric cancer cases. Diagnostic 
work‑up of GSCC is essential and involves multiple criteria: 
i)  Tumour not located in the cardia, ii)  no oesophageal 
extension of the tumour, and iii) no evidence of SCC in 
any other part of the body. Little is known about this rare 
variant in terms of pathogenesis, risk factors or evolution. 
Consequently, neither the European Society of Medical 
Oncology nor the National Comprehensive Cancer Network 
societies have published recommendations for GSCC. The 
aim of the present review is to provide an in‑depth analysis 
of the current literature on this pathology, from pathophysi‑
ological hypothesis and clinical presentation to diagnostic 
work‑up and treatment trends, in order to establish a possible 
management algorithm.
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1. Introduction

Gastric cancer is the fifth most common cancer worldwide in 
terms of incidence, with >1 million new cases in 2020, and the 
fourth most frequently implicated in cancer‑related deaths, with 
768,793 deaths occurring per year (1). Incidence varies according 
to sex (15.7 cases/100,000 for men and 7.0 cases/100,000 for 
women) and age, with the highest incidence amongst people aged 
55‑80 years old (2). In addition, 50% of cases occur in Eastern 
Asia (3). Gastric adenocarcinoma (GC) represents 90% of all 
gastric cancer cases (4), whereas gastric squamous cell carci‑
noma (GSCC) accounts for 0.04‑0.5% of cases (5,6). Other rare 
histological variants include adenosquamous carcinoma, carci‑
nosarcoma, and oncocytic and malignant rhabdoid tumours (7). 
Rolleston and Trevor (8) described the first primary GSCC case 
in 1905 in a 39‑year‑old female patient. Akce et al (6) collected 
retrospective data on 61,215 gastric cancer cases diagnosed 
between 2004 and 2013 using the National Cancer Database. 
In this cohort, GSCC represented 1.4% of cases (n=836) with 
a mean age at diagnosis of 65.9 years (range, 23‑90 years); in 
addition, a large proportion of the patients were male, 72.5% of 
all cases. Furthermore, in this cohort, 14.4% of patients with GC 
and 24.3% of patients with GSCC were African American (6). 
Using the Surveillance, Epidemiology, and End Results (SEER) 
database, Dong et al  (9) revealed that 50% of patients with 
GSCC are diagnosed with stage IV disease. Mixed histology is 
also found in GSCC (10).

2. Pathogenesis and aetiology

The aetiology of GSCC is currently unknown. Pathophysiological 
hypotheses include differentiation of totipotent stem cells, the 
transformation of existing ectopic squamous tissue, squamous 
metaplasia resulting from chronic inflammation, a squamous 
transformation of a pre‑existing adenocarcinoma, and infec‑
tion with Epstein‑Barr virus (EBV) or human papillomavirus 
(HPV)  (5,11). First mentioned by Boswell and Helwig in 
1965 (12), squamous metaplasia is thought to be associated with 
certain factors, such as peptic ulcers, corrosive burns, congenital 
syphilis, chemoradiotherapy and long‑term treatment with 
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cyclophosphamide. These stressors create an inflammatory 
setting within the gastric mucosa, leading to structural changes 
and squamous metaplasia (13). In GC, the pathophysiological 
sequence is widely accepted to be a progression from chronic 
gastritis to atrophic gastritis and metaplasia, dysplasia, and, 
eventually, carcinoma (14).

GSCC and GC may share cer tain r isk factors. 
Helicobacter  pylori infection is a well‑known risk factor 
for GC and gastritis, accounting for 90% of non‑cardia 
cases; however, its association with GSCC has yet to be 
proven (15,16). Out of four case reports, only one has reported 
on the synchronous occurrence of H. pylori and GSCC (17‑20). 
Smoking is also a known risk factor for GC (15), and three 
studies have highlighted smoking as a potential risk factor for 
GSCC (21‑23). The hypothesis that EBV could be a risk factor 
comes from the fact that EBV is detected in 10% of gastric 
cancer cases (24) and that it was detected in two case reports 
of GSCC (17,25,26). Furthermore, HPV is known to cause 
dysplasia in squamous epithelia, and it is strongly associated 
with head/neck, cervix and anus squamous cell carcinoma (27); 
however, its association with GSCC is still unproven. Of the 
three case reports of GSCC using immunohistochemistry 
and/or in situ hybridisation for HPV detection, none were 
positive (17,19,25). Other established risk factors for GC, such 
as heavy alcohol consumption, foods preserved by salting, 
gastroesophageal reflux and obesity, may also be implicated in 
the pathogenesis of GSCC, but data are still insufficient (15). 
Ma et al (28) performed molecular analyses on six cases of 
GSCC and demonstrated an increase in the Sonic hedgehog 
signalling pathway‑related molecules compared with in GC.

3. Prognosis

GC has a 5‑year overall survival rate of 20%, whereas 
the 5‑year overall survival rate for GSCC ranges between 
13 and 51.9% (6,9,29,30). Notably, ~50% of GSCC cases are 
diagnosed as locally advanced or metastatic disease, which may 
explain the lower survival rate compared with GC (9). The median 
overall survival range is between 7 and 8.9 months (6,9,31). In 
a retrospective study, Akce et al (6) showed that, stage by stage, 
median overall survival for GSCC was lower compared with GC 
survival at any stage: Stage I, 16.1 vs. 32.2 months; stage II, 19.3 
vs. 23.7 months; stage III, 14.2 vs. 16.4 months (6). As for GC, 
staging is the most important prognostic factor for GSCC (6,30). 
Furthermore, not receiving chemotherapy or surgery is associ‑
ated with worse survival rates (6).

4. Clinical presentation

The clinical presentation of GSCC is similar to GC since 
symptoms are often non‑specific. Common complaints include 
abdominal pain, weight loss, melena, as well as nausea and 
vomiting (9,30).

5. Diagnosis

As for GC, GSSC diagnosis requires histological proof 
obtained during a gastroscopy. The European Society of 
Gastrointestinal Endoscopy recommends that the gastroscopy 
last ≥7 min for an accurate diagnosis (32). Notably, GSCC 

cannot be differentiated from GC based on visual appearance 
during endoscopic procedures and thus histopathological 
analysis is required (9). Both GC and GSCC lesions usually 
present as a mass or a non‑healing ulcer (33). 

GSCC is referenced by the World Health Organization 
classification under the number: ICD 8070/3 (7). The Japanese 
Gastric Cancer Association has set specific histological criteria 
for GSCC including: i) Tumour cells are exclusively SCC cells, 
with no adenocarcinomatous cell contingent, and ii) evidence 
that the GSCC arose from the gastric mucosa directly (34). 
Boswell and Helwig  (12) were the first to set histological 
morphological criteria for GSCC. The lesion should include at 
least one of the following criteria: i) Keratinized cell masses 
forming keratin pearls, ii) mosaic cell arrangement, iii) presence 
of intercellular bridges, and iv) high concentration of sulfhydryl 
and/or disulfide groups, indicating the presence of keratin or 
prekeratin (12). Large biopsies are mandatory to exclude another 
associated component (adenocarcinoma in particular).

The morphological aspect is the cornerstone of the 
differential diagnosis between GSCC and GC. However, 
on biopsies, in case of diagnostic doubt between a poorly 
differentiated adenocarcinoma and a poorly differentiated 
SCC, complementary techniques such as staining with Alcian 
blue‑PAS (in search of mucus in GC) or immunohistochemical 
markers (such as p40, which is positive in GSCC) can be used. 
Parks (35) first proposed diagnostic criteria to differentiate 
GSCC from SCC of the oesophagus or metastasis from 
another primary site: i) Tumour not located in the cardia, ii) no 
oesophageal extension of the tumour, and iii) no evidence of 
SCC in any other part of the body (35). To the best of our 
knowledge, molecular analyses have been performed in only 
two case reports (36,37), with one reporting a mismatch repair 
deficient lesion (36).

6. Staging

There is no specific recommendation for GSCC regarding 
staging. We recommend following the European Society for 
Medical Oncology (ESMO) GC staging recommendations 
for GSCC, including endoscopic ultrasound, with or without 
fine needle aspiration for the assessment of tumour depth and 
regional lymph node involvement, computed tomography (CT) 
of the thorax and abdomen and/or pelvis for detecting distant 
metastasis, and laparoscopy for peritoneum assessment (33). 
Schizas et al (30) reported the use of positron emission tomog‑
raphy (PET)‑CT in preoperative staging in 18.3% of cases. This 
could prove to be a useful additional tool in the detection of 
distant metastasis, although it is not recommended routinely by 
the ESMO (4). To the best of our knowledge, there are currently 
no data on magnification endoscopy for GSCC; this tool has 
however proven to be useful in oesophageal SCC, enabling 
better identification of the margins, as well as predicting the 
depth of infiltration to optimize endoscopic treatment (38). 

GSCC staging is also performed using the American Joint 
Committee on Cancer TNM classification for GC, which depends 
on the depth of invasion, lymph node invasion, and the presence or 
absence of distant metastases (39). The most common metastasis 
sites for GSCC are the liver, peritoneum, lung and bones (40). 
Another classification system by the Japanese Gastric Cancer 
Association is based on refined anatomic location, particularly 
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on the lymph node stations (41). To the best of our knowledge, 
these staging systems have not been formally compared.

7. Treatment options 

Neither the ESMO nor the National Comprehensive Cancer 
Network (NCCN) has recommendations for how to treat GSSC. 
Treatment trends were reported by Akce et al (6) in their study of 
836 cases of GSCC. Surgical treatment was used in 26% of cases, 
compared with 32 and 95% reported in other studies (6,9,18) 
(Table I). They also reported that patients not receiving surgery 
were associated with worse survival rates (hazard ratio, 2.79) (6). 
In another study, Dong et al (9) reported that the 5‑year overall 
survival rates were 17.4 and 59.2% in the surgery and non‑surgery 
subgroups of patients with GSCC. Furthermore, Dong et al (9) 
reported radiation therapy in 23.3% of patients, compared with 

in 48.1% of patients reported by Akce et al (6). Akce et al (6) 
also observed that patients not treated with chemotherapy were 
associated with worse survival (hazard ratio, 1.71). A previous 
literature review conducted by Schizas et al (30) showed a 5‑year 
overall survival rate of 51.9% and 3‑year disease‑free survival 
rate of 30.8% for patients undergoing surgical treatment for 
GSCC. In this review, only one patient received neoadjuvant 
chemotherapy with carboplatin/paclitaxel, 20 patients (60%) 
received adjuvant chemotherapy (mostly cisplatin or 5‑fluoro‑
uracil based), and three patients (10%) benefited from radiation 
therapy (45 Gy in 25 fractions or 50.4 Gy in 28 fractions) (30). 
These survival results are inferior to the reported 70% 5‑year 
survival rate for localized GC (42). To the best of our knowledge, 
no difference in resection margins has been reported for GSCC 
compared with GC. We propose the use of a management algo‑
rithm, as shown in Fig. 1.

Table I. Gastric squamous cell carcinoma case series. 

	 Number of	 Use of	 Use of radiation	 Use of systemic	 5‑year overall
First author, year	 included cases	 surgery, %	 therapy, %	 therapy, %	 survival rate, %	 (Refs.)

Akce, 2019 	 836	 26.0	 48.1	 59.8	 17.4	 (6)
Dong, 2016 	 163	 31.9	 23.3	 Not reported	 32.7	 (9)
Wakabayashi, 2014 	 56	 94.6	 Not reported	 20	 Not reported	 (18)

Figure 1. Proposed treatment algorithm for GSCC. GSCC, gastric squamous cell carcinoma; CBC, complete blood count; LFTs, liver function tests; EBV, 
Epstein‑Barr virus; HPV, human papillomavirus; EUS, endoscopic ultrasound; CT, computed tomography; PET, positron emission tomography; ESD, endo‑
scopic submucosal dissection; 5‑FU, 5‑fluorouracil.
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Non‑metastatic disease. A literature review performed 
by Schizas et al (30) suggested that radical resection is an 
important factor in improving patient survival. Although no 
data on the topic exists, we hypothesize that for early GSCC 
lesions (≤cT1 cN0) endoscopic submucosal dissection could be 
proposed for non‑ulcerated lesions with a maximum diameter 
of 3 cm. This procedure could also serve as a ‘staging macro 
biopsy’ in case of histological features conferring a higher 
risk for nodal or systemic spread. For localised but more 
advanced disease (>cT1), Schizas et al (30) showed that most 
patients benefited from adjuvant therapy following resection, 
and despite the lack of strong evidence, we recommend a 
peri‑operative chemotherapy approach with primary tumour 
resection and D2 lymphadenectomy, due to the poor prognosis 
of GSCC. Although without formal evidence we recommend 
the use of FLOT (5‑fluorouracil, oxaliplatin and docetaxel) as 
a peri‑operative regimen based on the fact that these drugs 
seem to have some level of efficacy in metastatic GSCC (4).

Metastatic disease. Very little is known about the treat‑
ment for metastatic GSCC. To the best of our knowledge, 
only nine cases have been published (Table II), with clini‑
cians using platinum‑fluoropyrimidine or platinum‑taxane 
doublet (18,23,34,43‑48). Chemoradiotherapy was used in one 
case with capecitabine and oxaliplatin and reported survival of 
27 months (18). Due to the lack of reporting, it is not possible 
to generate strong evidence. In line with the published cases, 
we recommend using platinum‑fluoropyrimidine or plat‑
inum‑taxane doublet as the first line of treatment. Although 
molecular knowledge in GSCC is poor and response to 
targeted therapies has not been described in this pathology we 

are recommending testing metastatic GSCC, similar to GC, 
at least for HER‑2 amplification and microsatellite instability. 
Notably, those molecular alterations and their associated thera‑
pies (namely, trastuzumab or anti‑PD‑1 immunotherapy) have 
shown efficacy in all but a few tumour types, independently of 
the tumour histology and localisation (4). Psychological and 
dietary support is also recommended with attention to vitamin 
and mineral deficiencies (4).

8. Treatment evaluation and follow‑up 

Due to the aggressiveness of the disease, we recommend a 
close follow‑up of patients with GSSC. Due to the current 
lack of data, we recommend referring to the ESMO or NCCN 
guidelines described for GC for treatment assessment and 
follow‑up of GSSC (4). 

9. Conclusion

GSSC is a rare entity regarding which little is currently known. 
Similarly to other rare histological subtypes, a precise defini‑
tion is needed to ensure an adequate diagnosis (35,49). The 
present review summarized the few reports regarding GSSC 
showing that patients diagnosed with GSSC seem to respond 
to molecules used to treat GC; therefore, our recommendation 
is currently to treat GSSC accordingly. 

The present literature review has several limitations: First, 
a reporting bias could exist due to the rarity of the pathology 
of which only a handful of cases have been reported. Second, 
a selection bias may exist, in that not all cases used the diag‑
nostic criteria set by Parks (35), Boswell and Helwig (12), or the 

Table II. Metastatic gastric squamous cell carcinoma case reports.

		  Age, 	 Metastasis		  Survival after	
First author, year	 Sex	 years	 site	 Treatment	 diagnosis	 (Refs.)

Amado Villanueva, 2022 	 Female 	 32	 Liver	 Folinic acid,	 8 months	 (43)
				    5‑FU, oxaliplatin		
Beattie, 2019 	 Male 	 53	 Liver	 Carboplatin,	 Not reported	 (44)
				    paclitaxel	 (>6 months)
Sabbah, 2021 	 Female 	 66	 Ovary	 Symptomatic	 Few months	 (34)
Vailas, 2019 	 Male 	 66	 Lungs	 Surgery, paclitaxel,	 Not reported	 (45)
				    carboplatin	 (>12 months)
Von Waagner, 2015 	 Male 	 70	 Peritoneum,	 Surgery, radiation,	 27 months	 (23)
			   liver	 capecitabine,
				    oxaliplatin
Wakabayashi, 2014 	 Male	 69	 Liver	 Surgery, 5‑FU,	 36 months	 (18)
				    cisplatin, docetaxel
Wu, 2016 	 Male	 59	 Liver,	 Surgery, docetaxel,	 16 months	 (46)
			   spleen	 cisplatin
Yamagata, 2019 	 Male	 60	 Liver	 Surgery, S‑1	 17 months	 (48)
				    (novel 5‑FU
				    derivative)
Yang, 2020 	 Female 	 51	 Peritoneum	 Docetaxel, cisplatin	 Not reported	 (47)

5‑FU, 5‑fluorouracil.
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Japanese Gastric Cancer Association (34). It is likely that database 
analyses, such as the SEER database analysed by Dong et al (9) 
or the National Cancer Database analysed by Akce et al (6), 
are unable to assess the correctness of the diagnosis based on 
the three criteria listed by Parks (35) and will have most likely 
misclassified some cases. Third, data to support endoscopic 
submucosal dissection in GSCC are lacking and would benefit 
from future research; the prognosis of GSCC is inferior to GC, 
and for this reason, endoscopic submucosal dissection should 
only be considered for stage IA non‑ulcerated lesions <3 cm with 
no additional risk factors. Finally, the retrospective nature of the 
present review is prone to bias that can only be addressed by 
prospectively collecting and analysing GSSC data.

To improve our knowledge, we recommend systematically 
testing for H. pylori, EBV or HPV to determine their poten‑
tial role in the pathogenesis of GSCC. Extensive molecular 
profiling could help to determine if GSSC is molecularly 
related to oesophageal SCC. This element is of utmost impor‑
tance as GSSC has been classically treated as GC with 
chemotherapy; however, the chemoradiotherapy regimens used 
for oesophageal SCC could prove to be a valid option. Finally, 
we are pledging the creation of an international database of 
rare gastric cancer cases to improve the care of these patients. 
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