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Background: Gastric squamous cell carcinoma (GSCC) and gastric adenosquamous carcinoma (GASC) 
comprise less than 2% of gastric cancers. The current knowledge about clinical presentation, treatment 
modalities and outcomes of GSCC and GASC is limited. The aim of this study is to characterize the 
clinicopathological features, treatment modalities, and outcomes of GSCC and GASC in comparison to 
gastric adenocarcinoma (GAC) in National Cancer Database (NCDB).
Methods: Patients with GSCC, GASC and GAC between 2004 and 2013 were identified using ICD-O-3 
histology and topography codes 8070/3, 8560/3, 8140/3 and C16.0-9. Univariate, and multivariate analysis 
were performed, and Kaplan-Meier curves was used to compare survival based on histological subtype. 
Results: A total of 61,215 patients were identified, 836 (1.4%) GSCC, 327 (0.5%) GASC, 60,052 (98.1%) 
GAC between 2004 and 2013, in which 77.4% was Caucasian and 68.7% was male, 46.6% of tumors were 
in gastric cardia and 13.7% in gastric antrum. Neoadjuvant and adjuvant chemotherapy was administered 
in 11.2%, 14.1%, 8.9% vs. 2.9%, 11.9%, 9.5% for GSCC, GASC, GAC. Surgery was performed in 
26.0%, 54.4%, 45.2% of GSCC, GASC, GAC. Radiotherapy was administered in 48.1%, 37.6%, 31.6% 
of GSCC, GASC, GAC. Median overall survival was 8.9, 9.9 and 13.2 months for GSCC, GASC, GAC. 
On multivariate analysis squamous cell (HR =1.14; 95% CI, 1.06–1.24, P=0.001) and adenosquamous 
cell histology (HR =1.52; 95% CI, 1.35–1.73, P<0.001) was associated with worse survival compared to 
adenocarcinoma.
Conclusions: GSCC and GASC have poorer survival outcomes compared to GAC. Less patients with 
GSCC received surgery and adjuvant chemotherapy, more patients with GSCC received radiation therapy. 
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Introduction

Gastric adenocarcinoma (GAC) is the most common 
primary gastric cancer. Gastric squamous cell carcinoma 
(GSCC) accounts for 0.2% of primary gastric cancers 
(1,2). Published literature on GASC and GSCC is limited 
to case reports and institutional case series. Few reports 
analyzed published cases (3,4). GSCC is more common 
in men, usually presents at late stages, and there is no 
standard treatment approach for this rarely encountered 
clinical entity. GASC is more common in men, Asians, 
and incidence peeks in the 6th decade of life. Clinically 
it  is  frequently located in proximal stomach, and 
the prognosis is often based on the adenocarcinoma 
component (5,6). 

The origin of GSCC is unknown and postulated sites 
include: gastric vessel endothelium, undifferentiated 
basal stem cells, pre-existing heterotopic squamous 
epithelium, squamous metaplasia from gastric mucosa due 
to chronic inflammation, or GSCC replacing an original 
adenocarcinoma (7,8). EBV infection has been proposed 
as a possible cause of GSCC based on a case report with 
documented EBV in the tumor specimen by PCR testing (8).  
Pathological diagnostic criteria for squamous lesions in the 
stomach include: presence of keratinizing cell masses with 
typical pearl formation; mosaic pattern of cell arrangement 
with early pearl formation; intercellular bridges; presence 
of high concentrations of sulfhydryl and/or disulfide 
groups, indicating the presence of keratin or prekeratin (9).  
In addition to the pathologic features, the Japanese 
Gastric Cancer Association criteria for primary GSCC 
require presence of normal gastric mucosa between the 
gastroesophageal junction and the GSCC lesion (3,10). 
These criteria ensure that GSCC arising in the cardia is 
a primary gastric tumor distinct from local extension of 
esophageal squamous cell cancer. These criteria address 
earlier concerns raised by Parks et al. regarding the origin 
of GSCC (11). With the advancement of endoscopic, cross 
sectional imaging and pathological techniques identification 
of GSCC tumors as a unique entity and not an extension 
of esophageal squamous cell cancers has become clinically 
feasible. In the case series by Boswell and Helwig (9), pure 
GSSC patients were predominantly observed in male and 
patients tended to live less than 7 months. The patients with 
GASC in the same case series tended to be predominantly 
male, with age less than 60 years, and have primary lesion in 
the pylorus. 

Diagnosis of GASC requires coexistence of both 

adenocarcinoma and squamous cell carcinoma in the 
primary tumor and squamous component should exceed 
25% of the primary tumor (12,13). Several hypotheses have 
been proposed for pathogenesis of GASC so far including 
squamous metaplastic transformation of adenocarcinoma; 
transformation of ectopic squamous epithelium or 
transformation of metaplastic squamous cells; collision of 
concurrent AC and SCC (5), or stem cells differentiation 
toward both glandular and squamous cells (7,14). GAC 
accounts for about 95% of all gastric cancers and 5-year 
overall survival is 20–30% (2). 

In the setting of limited published literature on GSCC 
and GASC, clinical management is based on small single 
institutional case reports or series. In order to better 
characterize these rare tumors and evaluate their outcome, 
a comparison of GSCC, GASC and GAC was performed 
using the National Cancer Database (NCDB) between 
2004 and 2013. The primary objective was to compare the 
clinical baseline criteria and overall survival of patients with 
GSCC, GASC and GAC.  

Methods

Patient selection

NCDB is a national cancer directory that represents 
approximately 70% of all newly diagnosed cancers in the 
US. Inclusion criteria included the following ICD-O-3 
[International Classification of Diseases for Oncology, 
third edition (ICD-O-3) morphological codes (8070/3, 
8560/3 and 8140/3)] and topography codes (C16.0-9) in 
participant user data file between years 2004 and 2013. 
Patients diagnosed in years 2004–2014 were available in the 
dataset. Patients who were diagnosed in 2014 were excluded 
because their survival information was not available. 
Exclusion criteria are: patients with non-invasive tumors, 
gastric cancer not the first primary malignancy, didn’t 
receive any treatment at the reporting facility (no treatment 
information available), missing survival outcome. Patient-
specific data included age, gender, race, histology, insurance 
status, presence of metastatic disease and co-morbid medical 
conditions, year of diagnosis and location where treatment 
was received. The primary outcome was overall survival of 
patients with GAC, GASC, and GSCC, defined as months 
between date of diagnosis and date of death or end of 
follow-up. Ethical approval was not required for the study 
since patient information in the database is completely  
de-identified and accessible to the public
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Statistical analysis

The descriptive statistics for clinical and demographic 
characteristics were summarized by mean and standard 
deviations for numeric variables, numbers and percentages 
for categorical variables. Univariate association between 
histology and other covariates were assessed by Chi-
square tests for categorical data, and ANOVA for numeric 
data. Cox proportional hazard models were conducted 
in univariate and multivariate settings to evaluate the 
association between patient characteristics (same set of 
covariates as in the descriptive analyses) and overall survival. 
Kaplan-Meier plots were generated with log-rank test to 
compare the survival curves of each histology group. All 
analyses were done using SAS 9.4 (SAS Institute, Inc., Cary, 
North Carolina, USA) with a significant level of 0.05.

Results

Baseline patient characteristics

A total of 61,215 patients with gastric malignancies met 
the inclusion and exclusion criteria. Of those, the majority 
were GAC (60,052 or 98.1%), followed by GSCC (836 
or 1.4%) and GASC (327 or 0.5%). Clinicopathological 
baseline characteristics of the patients are listed in Table 1.  
The majority of the patients were men (GSCC 72.5%, 
GASC 74.9% and GAC 68.7%) and Caucasian (GSCC 
70.1%, GASC 81.7% and GAC 77.5%). A statistically 
significant difference was observed for the location of the 
primary tumor with GSCC 85.0% in gastric cardia followed 
by GASC 65.1%, and GAC 46.0%. Potentially resectable 
disease (stage I, II and III) were significantly different across 
the three groups with the lowest being GSCC (43.5%) 
followed by GASC (53.2%) and GAC (49.8%). 38.5%, 
35.8% and 30.5% of GSCC, GASC and GAC patients had 
clinically lymph node positive disease. Poorly differentiated 
or undifferentiated histology was seen in 46.5%, 68.2%, 
51.0% of GSCC, GASC, and GAC patients. 

Treatment patterns

Surgical resection was performed in 26.0%, 54.4% and 
45.2% of GSCC, GASC and GAC patients. Surgical 
margins were positive in 2.0%, 11.3% and 6.1%, 
respectively. Majority of the patients were treated with 
systemic chemotherapy, 59.8%, 61.8% and 52.4% of 
patients with GSCC, GASC and GAC, 11.2%, 14.1% 
and 8.9% of patients with GSCC, GASC, and GAC 

underwent neoadjuvant chemotherapy. 2.9%, 11.9%, 9.5% 
of patients with GSCC, GASC, GAC underwent adjuvant 
chemotherapy. Radiotherapy was administered in 48.1%, 
37.6% and 31.6% of patients with GSCC, GASC and 
GAC. Radiation therapy was administered before surgery 
in 12.6%, 12.3%, 7.8% and in 3.3% 11.9%, 9.2% after 
surgery in GSCC, GASC, and GAC patients. Sequence of 
radiation therapy was unknown in approximately 2% of all 
histology types. Small number of patients was treated with 
immunotherapy, 0.1%, 0.9% and 0.5% in GSCC, GASC 
and GAC. For patients who had analytical staging data the 
treatment patterns of all three histology types are outlined 
in the Table 2. Of the patients with stage II and III GSCC, 
GASC, GAC neoadjuvant chemotherapy use was 30.6%, 
27.6%, 20.2% and 19.2%, 21.8%, 17.4%, respectively. 
Of the patients with stage II and III GSCC, GASC, GAC 
surgery was performed in 59.7%, 86.2%, 75.0% vs. 40.4%, 
79.5%, 69.4%. Margin positivity was 2.4%, 6.9%, 6.7% 
for stage II GSCC, GASC, GAC versus 3.8%, 20.5%, 
13.2% in stage III. Adjuvant chemotherapy was used in 
3.2%, 17.2%, 18.0% of stage II GSCC, GASC, GAC and 
5.8%, 20.5%, 19.6% in stage III. Radiation therapy was 
administered in 34.7%, 27.6%, 17.8% before surgery in 
stage II GSCC, GASC, GAC and 20.5%, 17.9%, 16.0% in 
stage III. Postoperative radiation therapy was administered 
in 6.5%, 20.7%, 20.4% stage II GSCC, GASC, GAC and 
7.1%, 24.4%, 20.9% in stage III. Of the patients with stage 
IV GSCC, GASC, GAC 5.8% (n=19), 18.5% (n=23) and 
15.7% (n=3,449) underwent surgery with positive margin 
rate of 1.8% (n=6), 8.1% (n=10), and 5.5% (n=1,203).

Outcomes

Among all  patients GAC had the best median OS  
(13.2 months) compared to GSSC (8.9 months) and GASC 
(9.9 months) (Figure 1). One-year OS was 43.7%, 42.4%, 
and 52.4%, whereas 5-year OS was 17.4%, 14.7% and 
21.6% for GSCC, GASC, and GAC (Table 3). Univariate 
Cox proportional hazard model revealed that squamous 
cell histology (HR =1.23; 95% CI, 1.14–1.33; P<0.001) 
and adenosqumaous cell histology (HR =1.29; 95% CI,  
1.15–1.46; P=0.001) was associated with worse survival 
compared to adenocarcinoma histology (Table 4). On 
multivariate analysis squamous cell (HR =1.14; 95% CI, 
1.06–1.24; P=0.001) and adenosquamous cell histology  
(HR =1.52; 95% CI, 1.35–1.73; P<0.001) was associated 
with worse survival compared to adenocarcinoma histology 
(Table 4). In the entire cohort not receiving chemotherapy 
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Table 1 Clinicopathological characteristics and univariate association by histology 

Covariate
Gastric squamous cell 

carcinoma (n=836) 
 Gastric adenosquamous 

carcinoma (n=327)
Gastric adenocarcinoma 

(n=60,052)
Parametric P 

value*

Race, n (Col %) <0.001

White 586 (70.1) 267 (81.7) 46,545 (77.5)

Black 203 (24.3) 41 (12.5) 8,655 (14.4)

Others/unknown 47 (5.6) 19 (5.8) 4,852 (8.1)

Sex, n (Col %) 0.003

Male 606 (72.5) 245 (74.9) 41,227 (68.7)

Female 230 (27.5) 82 (25.1) 18,825 (31.3)

Age at diagnosis, n (Col %) 0.005

Mean 65.9 66.5 67.4

Min 23 22 18

Max 90 90 90

SD 12.1 11.9 13.3

Year of diagnosis, n (Col %) 0.008

2004–2008 367 (43.9) 139 (42.5) 28,854 (48.0)

2009–2013 469 (56.1) 188 (57.5) 31,198 (52.0)

Primary site, n (Col %) <0.001

C160- Cardia, NOS 711 (85.0) 213 (65.1) 27,594 (46.0)

C161- Fundus of stomach 29 (3.5) 16 (4.9) 1,980 (3.3)

C162- Body of stomach 11 (1.3) 12 (3.7) 3,590 (6.0)

C163- Gastric of stomach 10 (1.2) 25 (7.6) 8,330 (13.9)

C164- Pylorus 1 (0.1) 3 (0.9) 1,285 (2.1)

C165- Lesser curvature of stomach, NOS 11 (1.3) 13 (4.0) 3,497 (5.8)

C166- Greater curvature of stomach, NOS 3 (0.4) 6 (1.8) 1,613 (2.7)

C168- Overlapping lesion of stomach 17 (2.0) 16 (4.9) 3,170 (5.3)

C169- Stomach, NOS 43 (5.1) 23 (7.0) 8,393 (14.0)

AJCC clinical T, n (Col %) <0.001

0 0 (0) 2 (0.6) 139 (0.2)

1 89 (10.6) 25 (7.6) 7,706 (12.8)

2 65 (7.8) 30 (9.2) 5,930 (9.9)

3 229 (27.4) 77 (23.5) 11,846 (19.7)

4 102 (12.2) 43 (13.1) 5,794 (9.6)

IS 0 (0) 0 (0) 200 (0.3)

Unknown 351 (42.0) 150 (45.9) 28,437 (47.4)

Table 1 (continued)
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Table 1 (continued)

Covariate
Gastric squamous cell 

carcinoma (n=836) 
 Gastric adenosquamous 

carcinoma (n=327)
Gastric adenocarcinoma 

(n=60,052)
Parametric P 

value*

AJCC Clinical N, n (Col %) <0.001

0 264 (31.6) 95 (29.1) 19,206 (32.0)

1 271 (32.4) 97 (29.7) 14,218 (23.7)

2 33 (3.9) 15 (4.6) 2,763 (4.6)

3 18 (2.2) 5 (1.5) 1,360 (2.3)

Unknown 250 (29.9) 115 (35.2) 22,505 (37.5)

AJCC clinical M, n (Col %) 0.032

0 504 (60.3) 220 (67.3) 39,727 (66.2)

1 289 (34.6) 93 (28.4) 17,971 (29.9)

Unknown 43 (5.1) 14 (4.3) 2,354 (3.9)

AJCC Analytic Stage Group, n (Col %) <0.001

Stage 0 8 (1.0) 1 (0.3) 337 (0.6)

Stage I 84 (10.0) 38 (11.6) 11,178 (18.6)

Stage II 124 (14.8) 58 (17.7) 8,154 (13.6)

Stage III 156 (18.7) 78 (23.9) 10,610 (17.7)

Stage IV 325 (38.9) 124 (37.9) 21,971 (36.6)

Stage group unknown 139 (16.6) 28 (8.6) 7,802 (13.0)

Surgery at primary site, n (Col %) <0.001

No 614 (73.4) 149 (45.6) 32,760 (54.6)

Yes 217 (26.0) 178 (54.4) 27,155 (45.2)

Unknown 5 (0.6) 0 (0) 137 (0.2)

Surgical margin, n (Col %) <0.001

Negative 184 (22.0) 135 (41.3) 22,255 (37.1)

Positive 17 (2.0) 37 (11.3) 3,656 (6.1)

Unknown 21 (2.5) 6 (1.8) 1,381 (2.3)

No surgery 614 (73.4) 149 (45.6) 32,760 (54.6)

Histologic grade n (Col %) <0.001

Well differentiated 49 (5.9) 1 (0.3) 2,712 (4.5)

Moderately differentiated 235 (28.1) 52 (15.9) 17,439 (29.0)

Poorly differentiated/undifferentiated 389 (46.5) 223 (68.2) 30,618 (51.0)

Cell type not determined 163 (19.5) 51 (15.6) 9,283 (15.5)

Chemotherapy, n (Col %) <0.001

No 314 (37.6) 119 (36.4) 26,859 (44.7)

Yes 500 (59.8) 202 (61.8) 31,477 (52.4)

Unknown 22 (2.6) 6 (1.8) 1,716 (2.9)

Table 1 (continued)
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Table 1 (continued)

Covariate
Gastric squamous cell 

carcinoma (n=836) 
 Gastric adenosquamous 

carcinoma (n=327)
Gastric adenocarcinoma 

(n=60,052)
Parametric P 

value*

Radiotherapy, n (Col %) <0.001

No 425 (50.8) 201 (61.5) 40,581 (67.6)

Yes 402 (48.1) 123 (37.6) 18,985 (31.6)

Unknown 9 (1.1) 3 (0.9) 486 (0.8)

Immunotherapy, n (Col %) 0.448

No 826 (98.8) 321 (98.2) 59,160 (98.5)

Yes 1 (0.1) 3 (0.9) 312 (0.5)

Unknown 9 (1.1) 3 (0.9) 580 (1.0)

Systemic/surgery sequence, n (Col %) <0.001

Systemic therapy before surgery 94 (11.2) 46 (14.1) 5,347 (8.9)

Systemic therapy after surgery 24 (2.9) 39 (11.9) 5,718 (9.5)

Systemic therapy before and after surgery 6 (0.7) 9 (2.8) 1,080 (1.8)

Intraoperative systemic therapy during 
surgical procedure

0 (0) 0 (0) 8 (0.1)

Intraoperative systemic therapy with other 
Rx administered before or after surgery

0 (0) 0 (0) 10 (0.1)

Sequence unknown 162 (19.4) 62 (19.0) 12,386 (20.6)

No systemic therapy and/or no surgery 550 (65.8) 171 (52.3) 35,503 (59.1)

Radiation surgery sequence at any CoC 
facility, n (Col %)

<0.001

Radiation therapy before surgery 105 (12.6) 40 (12.3) 4,682 (7.8)

Radiation therapy after surgery 28 (3.3) 39 (11.9) 5,497 (9.2)

Radiation therapy both before and after 
surgery

0 (0) 2 (0.6) 48 (0.1)

Intraoperative radiation therapy 0 (0) 0 (0) 1 (0)

Intraoperative radiation therapy with other 
therapy administered before or after surgery

0 (0) 0 (0) 4 (0)

Sequence unknown 18 (2.2) 7 (2.1) 1,015 (1.7)

No radiation therapy and/or surgical 
procedures

685 (81.9) 239 (73.1) 48,805 (81.3)

*, the parametric P value is calculated by ANOVA for numerical covariates and Chi-square test for categorical covariates.

or surgery was associated with worse survival (HR =1.71; 
95% CI, 1.67–1.75; P<0.001 and HR =2.79, 95% CI: 2.73–
2.86; P<0.001, respectively) (Table 4). When compared 
stage by stage median OS was worse in stage I, II, III, IV 
GASC patients compared to same stage GSCC, and GAC 
(Table 2).

Discussion 

GSCC and  GASC are  r a re  tumors  w i th  un ique 
clinicopathological characteristics compared to GAC. The 
aim of this study is to improve the current understanding of 
epidemiology, clinical presentation, pathological features, 
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Table 2 Treatment patterns and survival outcomes stage by stage*

Covariate
Gastric squamous cell 

carcinoma (n=689) 
Gastric adenosquamous 

carcinoma (n=298)
Gastric adenocarcinoma 

(n=51,913)
Parametric P 

value**

Stage I, n 84 38 11,178

Surgery, (Col %) 35 (41.7) 35 (92.1) 8,465 (75.7) <0.001

Surgical margin positive, n (Col %) 1 (1.2) 4 (10.5) 306 (2.7) <0.001

Chemotherapy, n (Col %) 0.071

Neoadjuvant chemotherapy 8 (9.5) 9 (23.7) 1,065 (9.5)

Adjuvant chemotherapy 1 (1.2) 4 (10.5) 609 (5.4)

Radiation therapy, n (Col %) <0.001

Before surgery 11 (13.1) 7 (18.4) 901 (8.1)

After surgery 3 (3.6) 6 (15.8) 693 (6.2)

Median survival, months 16.1 14.0 32.2 <0.001

Stage II, n 124 58 8,154

Surgery, n (Col %) 74 (59.7) 50 (86.2) 6,112 (75.0) <0.001

Surgical Margin positive, n (Col %) 3 (2.4) 4 (6.9) 545 (6.7) <0.001

Chemotherapy, n (Col %) 0.004

Neoadjuvant chemotherapy 38 (30.6) 16 (27.6) 1,644 (20.2)

Adjuvant chemotherapy 4 (3.2) 10 (17.2) 1,465 (18.0)

Radiation therapy, n (Col %) <0.001

Before surgery 43 (34.7) 16 (27.6) 1,452 (17.8)

After surgery 8 (6.5) 12 (20.7) 1,662 (20.4)

Median survival, months 19.3 18.8 23.7 0.115

Stage III, n 156 78 10,610

Surgery, n (Col %) 63 (40.4) 62 (79.5) 7,364 (69.4) <0.001

Surgical Margin positive, n (Col %) 6 (3.8) 16 (20.5) 1,400 (13.2) <0.001

Chemotherapy, n (Col %) <0.001

Neoadjuvant chemotherapy 30 (19.2) 17 (21.8) 1,843 (17.4)

Adjuvant chemotherapy 9 (5.8) 16 (20.5) 2,077 (19.6)

Radiation therapy, n (Col %) 0.022

Before surgery 32 (20.5) 14 (17.9) 1,697 (16.0)

After surgery 11 (7.1) 19 (24.4) 2,219 (20.9)

Median survival, months 14.2 10.7 16.4 0.217

Stage IV, n 325 124 21,971

Surgery, n (Col %) 19 (5.8) 23 (18.5) 3,449 (15.7) <0.001

Surgical margin positive, n (Col %) 6 (1.8) 10 (8.1) 1,203 (5.5) <0.001

Chemotherapy, n (Col %) 0.246

Neoadjuvant chemotherapy 7 (2.2) 2 (1.6) 423 (1.9)

Adjuvant chemotherapy 7 (2.2) 6 (4.8) 1,332 (6.1)

Radiation therapy, n (Col %) 0.493

Before surgery 4 (1.2) 2 (1.6) 273 (1.2)

After surgery 4 (1.2) 1 (0.8) 719 (3.3)

Median survival, months 4.5 4.0 5.7 0.019

*, only the categories of interest shown in the table for categorical variables; **, the parametric P value is calculated by ANOVA for 
numerical covariates and Chi-square test for categorical covariates.
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multimodality treatment utilization, and overall survival 
of the rare clinical entities GSCC and GASC and provide 
a comparison to GAC. Various reports provided different 
incidences, therapies and clinical outcomes. Thomas  
et al. reported 0.8% of all gastric cancers were GSCC in the 
surveillance, epidemiology, and end results program (SEER) 
database analysis from 1973–1987, and these cases included 
gastric cardia tumors (15). In this analysis of NCDB 1.4% 
of all cases were GSCC, which may be related to improved 
diagnostic and endoscopic techniques. In comparison 
to GAC, GSCC is more common in men and over age  
60 years. GSCC tends to originate in the proximal stomach 
and present at advanced stage. These findings parallel prior 
reports (1,3,16). Recent results from a SEER database 
study, identified 163 cases of GSCC (1). In comparison to 
GAC GSCC presented with stage IV disease (47.2%), had 
poorly differentiated histology (58.9%) and mean age was 
69.6 (range, 33–93) years, man to woman ratio was 2.3:1. 
More patients with GSCC were African American (24.3%) 
compared to GAC (14.4%). 

GASC is reported to be less than 0.5% of all primary 
gastric cancers which is similar to the present study (17). 
Clinical features and outcomes of 167 GASC cases were 
reported (18). Only 109 cases with R0 resection were 

included in survival analysis. In that study, 57.8% of 
patients were >60 years of age, 73.3% were male, 25.4% 
had metastatic disease, 45% of tumors were located in 
lower third of stomach, 52.7% had T4 disease, 86.2% has 
lymph node metastasis. In the contrary the GASC cases in 
the present study were predominantly located in the cardia 
and had less T4 disease, and 37.9% had metastatic disease. 
GAC in Eastern Asian populations is usually intestinal type 
and more distally located, however in Western populations 
like US it tends to be diffuse infiltrative type and more 
proximally located. 

There is no standard of care of GSCC and GASC. 
Surgical resection remains the most commonly used 
treatment modality in the literature despite about half 
of the patients with GSCC and GASC present with 
metastatic disease. There is limited data about the surgery, 
radiotherapy and chemotherapy use in these rare and 
distinct pathologies. Data is limited to institutional case 
series and varies significantly. Additionally, population-
based datasets such as SEER database lack chemotherapy 
data. Surgical resection for GSCC was reported to be 
utilized between 32% and 95% of cases in the literature, in 
comparison to 26% in the current study (1,16). Radiation 
therapy was used in approximately a third of the patients in 
the SEER database study and 48.1% in the current study, 
whereas no radiation was used in the study by Wakabayashi 
et al. (1,16). Use of adjuvant and neoadjuvant therapy 
ranges between 2% and 34% in the published literature. 
Current study points to significant differences in the 
practice patterns. In the absence of a standard therapy in 
these rare diseases and limited published data about use 
radiotherapy and systemic chemotherapy this study sheds 
light into current practice patterns in the US and provides a 
comprehensive analysis of the clinical outcomes.

Surgical resection was performed in about 77% of the 
GASC cases in two of the largest case series published in 
literature whereas 54.4% in the current study (14,18). Use 
of adjuvant therapy in published literature ranges between 
15% and 46% (14,18). In the current study adjuvant 
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Figure 1 Kaplan-Meier survival curves by histology.

Table 3 Median survival, 12 months survival and 60 months survival by histology

Histology No. of subject Event Censored
Median survival, months 

(95% CI)
12-month survival 60-month survival

Adenocarcinoma 60,052 44,965 (75%) 15,087 (25%) 13.2 (13.0–13.4) 52.4% (52.0–52.8%) 21.6% (21.2–21.9%)

Adenosquamous carcinoma 327 265 (81%) 62 (19%) 9.9 (8.6–11.2) 42.4% (36.9–47.7%) 14.7% (10.5–19.6%)

Squamous cell carcinoma 836 660 (79%) 176 (21%) 8.9 (7.7–10.6) 43.7% (40.3–47.1%) 17.4% (14.6–20.4%)
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chemotherapy and radiotherapy was administered in 11.9% 
and 11.9%, respectively. Use of radiotherapy, adjuvant and 
neoadjuvant chemotherapy in GSCC and GASC is not 
well defined in the literature and current study provides 
contemporary data about the trends of these modalities. 
It also provides stage specific treatment patterns. When 
the number of patients in the present study and nature 
of the database is considered it most likely represents 
current treatment patterns more accurately as opposed to 
institutional case series and case reports.

The clinical outcomes of GSCC and GASC individually 
and compared to GAC varies significantly in institutional 
case series and literature reviews. For example, 5-year OS of 
GSCC ranges between 13% and 32% in the literature and 
is 17.4% in this study (1,15). Median OS survival ranges 
between 7 and 8 months and is 8.9 months in this study 
(1,19). The 5-year OS of GASC ranges between 15.4% 
and 26.4% in the literature and is 14.7% in this study 
(18,20). The median OS ranges between 17 and 22 months, 
and is 9.9 months in the current study (14,18,21). These 
differences in outcomes may be due to sample size of the 
prior studies. When analyzed stage by stage GASC has the 
worst median survival for all stages compared to GSCC, 
and GAC in this study.

This study has limitations including the retrospective 
nature. The details of the chemotherapeutic regimens and 
the number of cycles of these therapies are not available in 
the data set. The extent of the surgical procedures and the 
dose of radiation therapy are not available. Nevertheless, 
this report includes the largest number of patients with 
GSCC and GASC, both exceedingly rare conditions, and 
sheds light into clinicopathological characteristics, current 
practice patterns and clinical outcomes in management of 
these clinically challenging entities.

Conclusions

GSCC and GASC are rare histologies and tend to present 
with more advanced stage disease. Even after controlling for 
all covariates, GSCC and GASC had significantly shorter 
overall survival compared to GAC.
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Table 4 Univariate and multivariate** association with overall survival

Covariate*
Multivariate OS Univariate OS

Hazard ratio (95% CI) HR P value Type 3 P value Hazard ratio (95% CI) HR P value Log-rank P value

Histology <0.001 <0.001

Squamous cell carcinoma 1.14 (1.06–1.24) 0.001 1.23 (1.14–1.33) <0.001

Adenosquamous carcinoma 1.52 (1.35–1.73) <0.001 1.29 (1.15–1.46) <0.001

Adenocarcinoma – – – –

Chemotherapy <0.001 – – –

No 1.71 (1.67–1.75) <0.001

Unknown 1.15 (1.08–1.23) <0.001

Yes – –

Surgery at primary site <0.001 – – –

No 2.79 (2.73–2.86) <0.001

Unknown 2.42 (1.97–2.97) <0.001

Yes – –

*, covariates in the multivariate model are: histology, race, sex, primary site, AJCC clinical T, N, M stage, surgery at primary site, 
chemotherapy, radiation, immunotherapy, and age at diagnosis; other covariates were not presented here to keep simplicity. **, backward 
selection with an alpha level of removal of 0.05 was used. No variables were removed from the model.
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