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ABSTRACT

Background  Gastric adenosquamous carcinoma (gasc) is a rare entity with distinctive characteristics that are not 
fully understood. In the present study, we evaluated the characteristics of this rare disease.

Methods  The U.S. Surveillance, Epidemiology, and End Results program database was searched to determine the 
clinicopathologic features, prognostic factors, and treatments for 246 patients with gasc and 42,735 patients with 
gastric adenocarcinoma (gac).

Results  Relative to gac, gasc is associated with higher proportions of cardia involvement, high-grade tumours, 
deep tumour invasion, metastatic lymph nodes, and chemotherapy treatment. In patients who underwent potentially 
curative surgery (pcs), gasc was associated with a higher proportion of radiotherapy use and poorer overall survival 
(p < 0.001), although no significant difference (p = 0.802) was observed after propensity score matching (psm). Multi-
variate analysis after psm revealed that the independent prognostic factors for gasc were TNM stage [hazard ratio (hr): 
1.512; p = 0.021] and regional nodes examined (hr: 0.588; p = 0.02). In patients with advanced disease, no significant 
difference in survival between gasc and gac was observed (p = 0.212), although survival was significantly poorer for 
gasc after psm (p = 0.019). Multivariate analysis after psm revealed that the independent prognostic factors for gasc 
were invasion depth (hr: 1.303; p = 0.036) and chemotherapy (hr: 0.444; p < 0.001).

Conclusions  Relative to gac, gasc was associated with more aggressive features, although survival outcomes were 
similar after pcs. Chemotherapy remains a mainstay of treatment for patients with advanced gasc, but its role remains 
unclear for patients who are undergoing pcs.
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INTRODUCTION

Primary gastric adenosquamous carcinoma (gasc) is a 
rare aggressive tumour that affects mostly Asian patients1 
and accounts for less than 1% of gastric carcinomas2,3. 
According to the World Health Organization’s diagnostic 
criteria for digestive tumours, gasc is a malignant epithelial 
tumour with significant glandular and squamous differ-
entiation components4. In contrast with simple gastric 
adenocarcinoma (gac) or gastric squamous cell carcinoma 
and based on data from numerous studies1–3,5–8, gasc has 

distinct clinicopathologic features and a poorer prognosis. 
However, the rarity of gasc has generally restricted anal-
yses to case reports and case series, which have failed to 
clarify its histogenesis, clinicopathologic characteristics, 
optimal treatment strategies, and prognosis. Two recent 
population-based studies5,8 using the U.S. National Can-
cer Database and the Surveillance, Epidemiology, and 
End Results (seer) program database have explored the 
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characteristics and prognosis of gasc in relatively large 
samples of patients. The results suggest useful roles for 
surgery and chemotherapy, consistent with the results of 
previous studies1–3,6,7,9,10.

In contrast with those findings, analysis of unpub-
lished data from 32 cases at our centre (Li HS, Zhang MY. 
Single-institution experience with treatment of resected 
gasc. In preparation) suggest that adjuvant chemotherapy 
does not improve survival for patients with resected gasc. A 
study by Li et al.9 of 85 cases also reached similar findings, 
and a retrospective review of 42 patients revealed that 
the independent prognostic factors for gasc were tumour 
differentiation, surgery, and TNM stage, with adjuvant che-
motherapy not being associated with improved survival6. 
Although those studies had clear limitations, it would be 
prudent to perform a stratified analysis of patients with 
gasc to explore its various characteristics and appropriate 
treatments, because existing studies have failed to clarify 
the results according to disease stage. In the present study, 
we therefore aimed to explore the characteristics, survival 
outcomes, and treatment options for gasc based on seer 
data from 1988–2016, with subgroup analyses according to 
whether patients underwent potentially curative surgery 
(pcs) or had advanced disease.

METHODS

Study Population
Records for patients with a histologic diagnosis of gac or 
gasc during 1988–2016 were obtained from the seer data-
base using the seer*Stat software (version 8.3.5, released 
5 March 2018). The specific database was seer 18 Regs Cus-
tom Data (with additional treatment fields; Nov 2018 Sub, 
1975–2016 varying), which was released in April 2019 and 
was based on the November 2018 submission. The cut-off 
date for follow-up was 31 December 2016.

The inclusion criteria were

	■ “stomach” site, based on the International Classifica-
tion of Diseases for Oncology, 3rd edition, World Health 
Organization 2008 recode; and

	■ pathologically confirmed gasc (code 8560/3) or gac 
(code 8140/3).

The exclusion criteria were

	■ lack of histologic confirmation of the diagnosis;
	■ more than one primary malignant tumour;
	■ incomplete staging and survival data;
	■ incomplete data about site, size, grade, surgery, lymph 

nodes examined, radiotherapy, marital status, and race 
for patients who underwent pcs; and

	■ incomplete data about site, surgery, radiotherapy, mar-
ital status, and race for patients with advanced disease.

Covariates
Anonymized seer records were searched to extract data 
about patient age, race, sex, marital status, tumour loca-
tion, tumour grade, tumour size, TNM stage, regional nodes 

examined, surgery, radiotherapy, and chemotherapy. The 
broad study period encompassed several editions of the 
American Joint Committee on Cancer staging manual (3rd 
edition, 1988–2003; 6th edition, 2004–2009; 7th edition, 
2010–2015; and 8th edition, 2017). Based on the 10-digit 
extent-of-disease code (1988–2003) and the regional- 
nodes-positive code (1988+) from the seer handbook, the 
records were converted to use the classifications from the 
8th edition. Surgery during the study period was classified 
as pcs if the patient had undergone surgery (local tumour 
destruction, local surgical excision, hemigastrectomy, 
and partial, subtotal, near-total, or total gastrectomy) for 
stages i–iii disease. Surgery was classified as palliative if 
the patient had undergone surgery for stage  iv disease. 
Patients were classified as advanced if they had been 
classified as stage iv (regardless of whether they received 
surgery). Overall survival (os) was defined as the time 
from diagnosis to the death from any cause or the last 
confirmed follow-up.

Statistical Analysis
Continuous variables are reported as means with stan-
dard deviation, and categorical variables are reported as 
frequencies and percentages. Continuous data were ana-
lyzed using analysis of variance, and categorical data were 
analyzed using the chi-square test. Survival curves were 
created using the Kaplan–Meier method and compared 
using the log-rank test. Univariate and multivariate Cox 
proportional hazards models were used to evaluate the 
relationships between the various characteristics and os, 
with the results reported as hazard ratios (hrs) and 95% 
confidence intervals (cis). The multivariate model included 
significant characteristics from the univariate analyses and 
characteristics that were considered clinically significant.

Propensity score matching (psm), with 1:2 matching 
using a caliper width of 0.2 of the standard deviation, 
was performed to create matched groups of patients who 
underwent pcs for gasc or gac, and also matched groups of 
patients with advanced gasc or gac. The psm was based on 
race, sex, age, marital status, tumour location, tumour size, 
differentiation, TNM stage, T status, N status, radiotherapy, 
and chemotherapy. All statistical analyses were performed 
using the IBM SPSS software application (version  23.0: 
IBM Corporation, Armonk, NY, U.S.A.). Differences were 
considered statistically significant at 2-sided p values of 
less than 0.05.

RESULTS

Baseline Characteristics
The seer database included 429 patients with gasc and 
70,711 patients with gac during 1988–2016. However, strin-
gent selection criteria were applied to facilitate the accurate 
analyses of patients who underwent pcs or had advanced 
disease. Thus, the study ultimately included 246 patients 
with histologically confirmed gasc and 42,735 patients with 
histologically confirmed gac (Figure 1).

Table i shows the clinicopathologic characteristics of 
the patients who underwent pcs for gac or gasc. Relative 
to patients with gac, patients with gasc were less likely to 
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FIGURE 1  Flowcharts for identifying patients with gastric adenosqua-
mous carcinoma (GASC) and gastric adenocarcinoma (GAC).

TABLE I  Characteristics of the patients with gastric adenosquamous 
carcinoma (GASC) or gastric adenocarcinoma (GAC) who underwent 
potentially curative surgery

Characteristic GASC group GAC group p 
Value

(n) (%) (n) (%)

Sample 116 19,123

Race <0.001
White 94 66.3 12,683 81.0
Black 14 11.9 2,277 12.1
Othersa 8 21.8 4,163 6.9

Sex 0.067
Women 85 73.3 12,371 64.7
Men 31 26.7 6,752 35.3

Mean age (years) 65.1±11.6 67.8±12.8 0.331

Marital status 0.007
Married 88 75.9 12,124 63.4
Unmarriedb 28 24.1 6,999 36.6

Tumour location <0.001
Cardia, NOS 76 65.5 5,764 30.1
Fundus of stomach 0 0.0 723 3.8
Body of stomach 3 2.6 1,848 9.7
Gastric antrum 16 13.8 5,187 27.1
Pylorus 4 3.4 860 4.5
Lesser curvature of 

stomach, NOS
8 6.9 2,486 13.0

Greater curvature of 
stomach, NOS

0 0.0 1,002 5.2

Overlapping lesion 
of stomach

9 7.8 1,253 6.6

Mean tumour size (cm) 4.9±2.6 4.6±3.3 0.457

Differentiationc <0.001
Grade 1 1 0.9 1,564 8.2
Grade 2 21 18.1 6,491 33.9
Grade 3 91 78.4 10,693 55.9
Grade 4 3 2.6 375 2.0

TABLE I  Continued

Characteristic GASC group GAC group p 
Value

(n) (%) (n) (%)

TNM stage <0.001
I 10 8.6 5,321 27.8
II 41 35.3 5,533 28.9
III 65 56.0 8,269 43.2

T stage <0.001
T0, Tis, T1 7 6.0 4,193 21.9
T2 17 14.7 2,646 13.8
T3 27 23.3 4,327 22.6
T4 65 56.0 7,957 41.6

N stage 0.004
N0 28 24.1 7,797 40.8
N1 38 32.8 4,896 25.6
N2 25 21.6 3,358 17.6
N3 25 21.6 3,072 16.1

Regional nodes 
examinedd

0.307

<15 62 53.4 11,200 58.6
≥15 54 46.6 7,923 41.4

Radiotherapy <0.001
No 69 59.5 13,792 72.1
Before surgery 20 17.2 1,227 6.4
After surgery 27 23.3 4,104 21.5

Chemotherapy 0.002
No or unknown 55 47.4 11,800 61.7
Yes 61 52.6 7,323 38.3

a	 Includes American Indian, Alaskan Native, and Asian or Pacific Islander.
b	 Includes separated, single (never married), divorced, unmarried or 

domestic partner, and widowed.
c	 Grade 1 is well-differentiated; grade 2 is moderately differentiated; 

grade 3 is poorly differentiated; grade 4 is undifferentiated.
d	 The total number of regional lymph nodes that were removed and 

examined by the pathologist.
NOS = not otherwise specified.

be white (66.3% vs. 81.0%, p < 0.001), more likely to be mar-
ried (75.9% vs. 63.4%, p = 0.007), more likely to have cardia 
involvement (65.5% vs. 30.1%, p < 0.001), more likely to have 
grade 3–4 tumours (81.0% vs. 57.9%, p < 0.001), more likely 
to have stage iii disease (56.0% vs. 43.2%, p < 0.001), more 
likely to have disease classified as T4 (56.0% vs. 41.6%, p < 
0.001), more likely to have disease classified as N1–3 (75.9% 
vs. 59.2%, p = 0.004), more likely to have undergone radio-
therapy (40.5% vs. 27.9%, p < 0.001), and more likely to have 
undergone chemotherapy (52.6% vs. 38.3%, p = 0.002). No 
significant intergroup differences were observed for age, 
sex, tumour size, and regional nodes examined.

Table  ii shows the clinicopathologic characteristics 
of patients with advanced gac or gasc. Relative to patients 
with advanced gac, patients with advanced gasc were 
younger (64.6 ± 11.2 years vs. 67.4 ± 14.1 years, p = 0.006), 
more likely to have cardia involvement (65.4% vs. 38.3%, 
p < 0.001), more likely to have grade 3–4 tumours (68.4% 
vs. 56.3%, p = 0.003), more likely to have disease classified 
as T3–4 (60.0% vs. 57.8%, p = 0.042), more likely to have 
disease classified as N1–3 (76.9% vs. 74.6%, p = 0.009), and 
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more likely to have undergone chemotherapy (57.7% vs. 
45.6%, p  = 0.006). No significant intergroup differences 
were observed for race, sex, marital status, tumour size, 
palliative surgery, and radiotherapy.

Survival Comparison
In patients who underwent pcs, prognosis was poorer for 
those with gasc than for those with gac [p  < 0.001, Fig-
ure  2(A)], with a median os of 17 months (range: 0–306 
months). To reduce the confounding effects of imbalances 
in the baseline characteristics of the groups, we performed 
psm (1 gasc case to 2 gac cases), which resulted in a good 
balance of the selected factors (supplemental Table 1). In-
terestingly, Kaplan–Meier analysis revealed no significant 
difference in survival between the gasc and gac groups 
after psm [p = 0.802, Figure 2(B)].

In patients with advanced disease, prognosis was not 
significantly different for the patients with gac or gasc [p = 
0.212, Figure 2(C)], based on os rates at 1 year (22.3% vs. 
18.5%), 3 years (6.1% vs. 2.8%), and 5 years (3.9% vs. 1.9%). 
We also performed psm for this group (1 gasc case to 2 gac 
cases), which resulted in a good balance of the selected 
factors (supplemental Table 2). However, after psm, we ob-
served that survival was significantly poorer for the gasc 
group [p = 0.019, Figure 2(D)], with a median os of only 4 
months (range: 0–125 months).

Survival Analysis in the Matched Groups
For patients who were undergoing pcs for gasc, os was in-
dependently predicted by TNM stage (hr: 1.512; 95% ci: 
1.063 to 2.149; p = 0.021) and regional nodes examined (hr: 
0.588; 95% ci: 0.376 to 0.920; p = 0.02; Table iii). However, 
no covariates were significantly associated with os in the 
univariate analyses, including chemotherapy [p = 0.898, 
Figure 3(A)]. For patients who underwent pcs for gac, the 
univariate and multivariate analyses revealed that os was 
predicted by TNM stage (hr: 1.968; 95% ci: 1.518 to 2.550; p < 
0.001) and chemotherapy [hr: 0.569; 95% ci: 0.388 to 0.834; 
p = 0.004; Figure 3(B); supplemental Table 3].

For patients with advanced gasc, the univariate 
analyses revealed that os was significantly associated 
with invasion depth (p = 0.003), nodal status (p = 0.027), 
radiotherapy (p = 0.022), and chemotherapy [p < 0.001, Fig-
ure 3(C)]. Furthermore, the multivariate analysis revealed 

TABLE II  Characteristics of patients with advanced gastric adenosquamous 
carcinoma (GASC) or gastric adenocarcinoma (GAC)

Characteristic GASC group GAC group p 
Value

(n) (%) (n) (%)

Sample 130 23,612

Race 0.243
White 99 76.2 17,313 73.3
Black 19 14.6 2,954 12.5
Othersa 12 9.2 3,345 14.2

Sex 0.076
Women 97 74.6 15,795 66.9
Men 33 25.4 7,817 33.1

Mean age (years) 64.6±11.2 67.4±14.1 0.006

Marital status 0.064
Married 88 67.7 14,004 59.3
Unmarriedb 42 32.3 9,608 40.7

Tumour location <0.001
Cardia, NOS 85 65.4 9,035 38.3
Fundus of stomach 8 6.2 1,411 6.0
Body of stomach 7 5.4 2,498 10.6
Gastric antrum 11 8.5 4,533 19.2
Pylorus 1 0.8 649 2.7
Lesser curvature of 

stomach, NOS
7 5.4 1,784 7.6

Greater curvature of 
stomach, NOS

2 1.5 983 4.2

Overlapping lesion of 
stomach

9 6.9 2,719 11.5

Tumour size (cm) 6.3±3.4 5.7±3.9 0.241

Differentiation gradec 0.003
Grade 1 0 0.0 715 3.0
Grade 2 19 14.6 6,024 25.5
Grade 3 84 64.6 12,877 54.5
Grade 4 5 3.8 417 1.8
Unknown 22 16.9 3,579 15.2

T stage 0.042
T0, Tis, T1 9 6.9 2,332 9.9
T2 8 6.2 557 2.4
T3 14 10.8 2,094 8.9
T4 64 49.2 11,551 48.9
Tx 35 26.9 7,078 30.0

N stage 0.009
N0 23 17.7 3,741 15.8
N1 26 20.0 4,835 20.5
N2 16 12.3 1,310 5.5
N3 58 44.6 11,469 48.6
Nx 7 5.4 2,257 9.6

Palliative surgery 0.205
No 99 76.2 18,959 80.3
Yes 31 23.8 4,653 19.7

Radiotherapy 0.293
No 122 93.8 22,641 95.9
Yes 8 6.2 971 4.1

TABLE II  Continued

Characteristic GASC group GAC group p 
Value

(n) (%) (n) (%)

Chemotherapy 0.008

No or unknown 55 42.3 12,842 54.4

Yes 75 57.7 10,770 45.6

a	 Includes American Indian, Alaskan Native, and Asian or Pacific 
Islander.

b	 Includes separated, single (never married), divorced, unmarried or 
domestic partner, and widowed.

c	 Grade 1 is well-differentiated; grade 2 is moderately differentiated; 
grade 3 is poorly differentiated; grade 4 is undifferentiated.

NOS = not otherwise specified.
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that os was independently predicted by invasion depth (hr: 
1.303; 95% ci: 1.017 to 1.669; p = 0.036) and chemotherapy 
(hr: 0.444; 95% ci: 0.289 to 0.681; p < 0.001; Table iii). For pa-
tients with advanced gac, the univariate and multivariate 
analyses revealed that os was significantly associated with 
invasion depth (hr: 1.187; 95% ci: 1.005 to 1.402; p = 0.043), 
chemotherapy [hr: 0.517; 95% ci: 0.389 to 0.687; p < 0.001; 
Figure 3(D)], and palliative surgery (hr: 0.624; 95% ci: 0.438 
to 0.888; p = 0.009; supplemental Table 4).

DISCUSSION

We used the seer database for the present study because 
adenosquamous carcinoma is a rare histologic type that 
can be found in various organs, including the stomach. 
Thus, using a large population-based database should 
help to increase the power of the statistical findings, with 
lesser selection bias and greater reliability relative to the 
use of data from a single centre. Moreover, we performed 
psm to reduce the confounding effects of imbalances in 
baseline characteristics, and we based the analyses on the 
8th edition of the American Joint Committee on Cancer 
TNM staging system.

Our results revealed that, compared with gac, gasc 
presented more aggressive features, although pcs was 
associated with survival outcomes that were similar for 
patients with gasc and with gac. Furthermore, although 
chemotherapy remains a mainstay of treatment for patients 
with advanced disease, it might not improve survival for 
patients who undergo pcs.

The clinical manifestations of gasc are not substan-
tially different from those of gac and can include epigastric 
pain, dysphagia, and acid regurgitation3,9. However, gasc 
is more likely to show any or all of the known aggressive 
behaviours: poorer differentiation, advanced staging at 
diagnosis, lymphovascular invasion, synchronous and 
metachronous lymph node involvement, liver metastases, 
and peritoneal dissemination2,3,11. Those behaviours likely 
explain the poorer prognosis for gasc than for gac2,3,5,6,8–12. 
The present study also revealed that, relative to gac, gasc 
was associated with poorer differentiation, deeper tu-
mour invasion, more metastatic lymph nodes, and more 
advanced disease, which reflects the malignancy of gasc. 
Furthermore, Feng et al.2 demonstrated that, compared 
with gac, gasc was associated with significantly poorer 
os, especially in cases with stage  iii disease. Akce et al.5 

FIGURE 2  Of the patients who underwent potentially curative surgery, (A) survival was poorer for those with gastric adenosquamous carcinoma 
(GASC) than for those with gastric adenocarcinoma (GAC), (B) although no significant difference was observed after propensity score matching 
(PSM). For patients with advanced disease, (C) no difference in survival was observed between the GASC and GAC groups, (D) although after PSM, 
survival was poorer for the patients with GASC than for those with GAC.
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TABLE III  Univariate and multivariate analysis of overall survival (OS) for patients with gastric adenosquamous carcinoma who underwent potentially 
curative surgery or who had advanced disease

Characteristic Pts 
(n)

Univariate analysis Multivariate analysis

HR 95% CI p Value HR 95% CI p Value

Potentially curative surgery 116

Sex 0.974 0.965 0.562 to 1.656 0.896
Women 85 Reference
Men 31 0.992 0.614 to 1.603

Age (years) 0.503 1.192 0.752 to 1.890 0.454
≤60 42 Reference
>60 74 1.156 0.756 to 1.767

Tumour location 0.251 1.239 0.758 to 2.025 0.394
Cardia, NOS 76 Reference
Non-cardia 40 1.286 0.837 to 1.978

Tumour size (cm) 0.593 0.926 0.587 to 1.460 0.740
≤5 73 Reference
>5 43 1.121 0.738 to 1.701

Differentiationc 0.289 1.088 0.660 to 1.794 0.740
Grades 1 and 2 22 Reference
Grades 3 and 4 94 1.266 0.737 to 2.177

TNM stage 0.060 1.512 1.063 to 2.149 0.021
I 10 Reference
II 41 3.204 1.133 to 9.066 0.028
III 65 3.422 1.237 to 9.467 0.018

Regional nodes examinedd 0.105 0.588 0.376 to 0.920 0.020
<15 62 Reference
≥15 54 0.708 0.466 to 1.075

Radiotherapy 0.502 0.719 0.406 to 1.273 0.258
No 69 Reference
Yes 47 0.866 0.569 to 1.317

Chemotherapy 0.900 1.204 0.679 to 2.135 0.526
No or unknown 55 Reference
Yes 61 0.974 0.642 to 1.476

Advanced disease 130

Sex 0.118 1.262 0.822 to 1.939 0.287
Women 33 Reference
Men 97 1.393 0.919 to 2.111

Age (years) 0.218 1.186 0.802 to 1.754 0.392
≤60 52 Reference
>60 78 1.259 0.873 to 1.815

Differentiation gradec 0.964 0.929 0.797 to 1.083 0.345
Grades 1and 2 19 Reference
Grades 3 and 4 89 0.943 0.572 to 1.557 0.819
Unknown 22 0.919 0.486 to 1.737 0.796

Invasion depthe 0.003 1.303 1.017 to 1.669 0.036
Adjacent structures uninvaded 38 Reference
Adjacent structures invaded 57 2.144 1.373 to 3.348 0.001
Unknown 35 1.821 1.119 to 2.962 0.016

Nodal status 0.027 0.774 0.489 to 1.226 0.275
No 23 Reference
Yes 100 0.726 0.452 to 1.167 0.187
Unknown 7 1.981 0.841 to 4.666 0.118
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TABLE III  Continued

Characteristic Pts 
(n)

Univariate analysis Multivariate analysis

HR 95% CI p Value HR 95% CI p Value

Palliative surgery 0.448 0.729 0.446 to 1.191 0.207
No 99 Reference
Yes 31 0.85 0.559 to 1.293

Radiotherapy 0.022 0.621 0.277 to 1.388 0.246
No 122 Reference
Yes 8 0.428 0.207 to 0.886

Chemotherapy <0.001 0.444 0.289 to 0.681 <0.001
No or unknown 55 Reference
Yes 75 0.464 0.322 to 0.67

a	 Includes American Indian, Alaskan Native, and Asian or Pacific Islander.
b	 Includes separated, single (never married), divorced, unmarried or domestic partner, and widowed.
c	 Grade 1 is well-differentiated; grade 2 is moderately differentiated; grade 3 is poorly differentiated; grade 4 is undifferentiated.
d	 The total number of regional lymph nodes that were removed and examined by the pathologist.
e	 “Adjacent structures” are the spleen, transverse colon, liver, diaphragm, pancreas, abdominal wall, adrenal gland, kidney, small intestine, and 

retroperitoneal cavity.
Pts = patients; HR = hazard ratio; CI = confidence interval; NOS = not otherwise specified.

FIGURE 3  For patients with gastric adenosquamous carcinoma (GASC) who underwent potentially curative surgery (PCS), (A) overall survival (OS) 
was not significantly associated with chemotherapy. For patients with gastric adenocarcinoma (GAC) who underwent PCS, (B) OS was significantly 
associated with chemotherapy. (C) Chemotherapy was significantly associated with OS for patients with advanced GASC and (D) for patients with 
advanced GAC.
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performed a large population-based study that revealed 
poorer survival in the multivariate analysis for gasc com-
pared with gac, based on the 1-year survival rate (42.4% vs. 
52.4%), the 5-year survival rate (14.7% vs. 21.6%), and the 
median os duration (9.9 months vs. 13.2 months).

There are several possible explanations for gasc being 
more aggressive than gac. First, the occurrence of gasc 
is associated with aberrant expression of Rb13 and e2f14, 
and aberrations in the Rb/e2f pathway are associated 
with aggressive biologic features such as poor tumour 
differentiation and susceptibility to metastasis in multi-
ple cancers, including gastric cancer15–17. Second, several 
studies have revealed significantly shorter doubling times 
for the squamous cell carcinoma (scc) component than for 
the adenocarcinoma (ac) component in lung cancer18,19, 
which suggests that, in gastric cancer, the scc component in 
adenosquamous carcinoma grows faster and invades deep-
er, leading to more advanced disease and complications 
such as ulcers and bleeding. Finally, findings from several 
studies6,9,21 have indicated that gasc cells have stem-cell 
properties20 and can be resistant to chemotherapy.

Few studies have attempted to identify prognostic 
factors for gasc. Feng et al.2 evaluated 109 patients with 
gasc and reported that invasion depth and TNM stage are 
significantly related to os. Akce et al.5 also reported that 
not receiving chemotherapy or surgery was associated 
with poor survival in a cohort that included patients with 
gasc, gastric squamous cell carcinoma, and gac. Ge et al.8 
recently performed a seer-based study of 93 patients with 
gasc, which suggested that favourable os was associated 
with early-stage disease, surgery, and chemotherapy. 
However, none of those studies specifically evaluated the 
characteristics, treatments, prognostic factors, and out-
comes for patients with gasc who had undergone pcs or for 
patients with advanced disease.

There is no standard treatment for primary gasc, al-
though, as for most solid tumours, curative-intent surgery re-
mains the optimal treatment when it is possible2,3. The results 
from our psm analysis suggest that, although gasc is typically 
diagnosed at an advanced stage, pcs can provide a prognosis 
that is as good as that for gac. In patients who underwent 
pcs, os rates were 58.3% at 1 year, 27.4% at 3 years, and 24.1% 
at 5 years, with a median os of 17.0 months. The latter os is 
similar to the median os of 22 months reported by Chen et 
al.3 and Saito et al.11. Chen et al.3 performed a single-centre 
study of 13 patients who underwent curative-intent surgery 
for gasc, showing os rates of 76.9% at 1 year, 46.2% at 2 years, 
and 15.4% at 3 years. Li et al.6 evaluated patients with gasc 
who underwent curative-intent surgery and observed a long-
er median os (28.0 months), with higher os rates at 1 year 
(82.2%), 3 years (42.3%), and 5 years (18.2%). We speculate 
that less-advanced surgical techniques and care conditions 
were the reason for the lower survival rates in patients who 
were treated early in our study period, which likely explains 
the 1-year survival rate being lower than rates in more recent 
studies. Differences in race, surgical approach, and study 
sample might also explain the difference. The multivariate 
analyses also revealed that regional node dissection was 
associated with os, which reflects the high rate of nodal 
metastasis from gasc and suggests that effective lymph node 
management is critical to improving the prognosis in gasc.

The role of chemotherapy remains poorly defined 
in this setting. Several studies1,7,22,23 have suggested that 
adjuvant chemotherapy can improve survival, although 
most of those studies were case reports. Furthermore, 
adjuvant chemotherapy for gasc was not associated with 
improved outcomes in 42 patients reported by Li et al.6 in 
2017 and 85 patients reported by Li et al.9 in 2018. Consis-
tent with findings in the 2018 Li et al.9 study, we found that 
chemotherapy was not an independent prognostic factor 
in patients who underwent pcs, and it was even associated 
with a nonsignificantly increased risk of poor survival (hr: 
1.204; p = 0.526). That finding might be explained by the 
malignancy of gasc and its resistance to chemotherapy, the 
effect of chemotherapy on survival being overshadowed by 
the effect of curative-intent surgery, a small sample size 
limiting the power of the analyses, and lack of informa-
tion in the seer database to distinguish between neoad-
juvant and adjuvant chemotherapy. However, in patients 
with advanced disease, survival curves indicated that 
chemotherapy was associated with improved prognosis, 
and the multivariate analysis revealed that chemotherapy 
was the strongest prognostic factor. Thus, chemothera-
py appears still to play a critical role in treating patients 
with advanced gasc. Several case reports have indicated 
that advanced gasc responds to various cytotoxic drugs, 
including TS-1 (tegafur–gimeracil–oteracil potassium 
capsules)1,22, paclitaxel23,24, irinotecan–cisplatin25, and 
TS-1–cisplatin–docetaxel26. However, the seer database 
lacks detailed information about chemotherapy, which 
precluded analyses based on the timing of surgery and 
chemotherapy, the chemotherapy regimen, the number 
of chemotherapy cycles, and the efficacy of chemotherapy.

Given that, compared with gac, gasc has a mixture of ac 
and scc components and a poorer prognosis, the scc com-
ponent might theoretically be more aggressive and domin-
ate the biologic behaviour of gasc. However, it appears that 
the ac component could also be playing an important role, 
even when the ac component is less than the scc compon-
ent10,23,27,28. In that context, the ac component, but not the 
scc component, is predominantly found in hematogenous 
and hepatic metastases2,3,23. Saito et al.11 evaluated 8 pa-
tients with gasc and reported that all had a higher Ki-67 
index in the ac component than in the scc component. 
Chen et al.10 reported that most of their cases involved a 
predominant scc component, although the ac component 
was predominant in the metastatic lymph nodes, which 
is consistent with findings from other studies13,28. More-
over, Chen et al.10 observed that the ac component was 
predominant in the metastatic lymph nodes of 6 patients 
(85.7%), and the only patient with a predominant scc com-
ponent in the metastatic lymph nodes did not experience 
tumour recurrence until death. Thus, we speculate, in 
agreement with other researchers9,13,27,29–33, that the his-
togenesis of gasc involves scc arising from the metaplastic 
transformation of ac as an “extra-manifestation” of ac 
during the malignant transformation. Treatment should 
therefore focus on the ac component, which might explain 
why radiotherapy (a method that theoretically should be 
effective for the scc component) was not clinically effective 
in earlier studies8 and in the present study. Nevertheless, 
some researchers have evaluated whether radiotherapy 
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can be used as part of adjuvant treatment1,3, and additional 
data are needed to confirm whether radiotherapy should 
be used in standard treatment for gasc.

Although no treatment is clearly effective for gasc, 
immunotherapy and targeted therapy could be useful op-
tions. The toga trial34 has laid the foundation for the use of 
trastuzumab to treat patients with advanced gastric cancer 
and her2 overexpression. Kadowaki et al.35 also reported a 
patient with gasc and her2 overexpression who achieved 
a durable partial response to treatment with trastuzumab 
plus chemotherapy. However, additional research is needed 
to confirm the role of targeted therapy for gasc.

The present study has several limitations that merit 
consideration. First, we did not have access to detailed data 
about chemotherapy drugs and regimens, which precluded 
a more detailed analysis of chemotherapy. Second, the seer 
database does not contain information about gene muta-
tions and targeted therapy, which might have influenced 
the findings of the survival analysis. Third, the prolonged 
study period likely encompassed changes in perioperative 
care, surgical techniques, and surgical devices, which 
might have introduced bias or influenced the clinical rel-
evance of our findings. Thus, well-designed research is 
needed to further clarify the characteristics, treatments, 
and outcomes of gasc, and we intend to collect additional 
data at our hospital to better understand this rare disease.

CONCLUSIONS

The present study revealed that, relative to gac, gasc is 
associated with higher proportions of cardia involvement, 
higher-grade tumours, deep tumour invasion, metastatic 
lymph nodes, and chemotherapy. Among patients who 
underwent pcs, the results after psm revealed outcomes 
that were similar in cases of gasc and gac. Thus, when 
gasc is potentially resectable, curative-intent surgery still 
offers the best chance for long-term survival. However, it 
remains unclear whether chemotherapy is valuable for 
patients who undergo pcs. Nevertheless, survival is poor-
er for patients with advanced gasc than for patients with 
advanced gac, and chemotherapy remains a mainstay of 
treatment in that setting. Further studies are needed to 
clarify the optimal treatment strategy.
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