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The comparison of clinicopathological
characteristics of two distinct
manifestations of gastric signet ring cell

carcinoma under EUS
Shanshan Liu', Chaoqun Han', Qi He', Guochen Shang’, Yu Jin', Jun Liu', Zhen Ding? Rong Lin'*

ABSTRACT \
Background and Objectives: There are two different endoscopic ultrasonographic manifestations of gastric signet ring cell carci-
noma (GSRCC). No studies have been reported on the differences in the clinical profiles of patients based on EUS examination. We aim to
study the variations in clinicopathological characteristics between two distinct endoscopic ultrasonographic manifestations of GSRCC.

Methods: A total of 302 patients with GSRCC confirmed by pathological examination who underwent EUS were enrolled in the studly.
Based on the endoscopic ultrasonographic features, patients were categorized into two groups: type 1, where the entire layer structure
disappeared, and type 2, where the layer structure was still present and appeared lymphomatoid. Clinicopathologic features were col-
lected retrospectively and analyzed.

Results: Compared with type 2 patients, type 1 patients tended to develop GSRCC at an older age (P = 0.033) and had higher serum
levels of tumor markers and were more likely to experience anemia (P < 0.001) and weight loss (P < 0.001) during the disease progres-
sion. Significant increases in the tumor size (P < 0.001), thickness of the affected gastric wall (P < 0.001), and depth of tumor invasion
(P < 0.001) were observed in type 1 patients. Furthermore, type 1 patients had higher prevalence of affected blood vessels (P < 0.001),
nerves (P < 0.001), lymph nodes (P < 0.001), and peritoneal metastasis (P < 0.001). However, no difference was found in the duration of
disease between the two groups, and all deficient mismatch repairs were observed in type 1 patients.

Conclusions: The two distinct endoscopic ultrasonographic manifestations of GSRCC exhibited different clinicopathological charac-
teristics, suggesting that they may represent different subtypes of the disease that require special attention in management strategies.
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INTRODUCTION understanding the epidemiology, pathology, and molecular

mechanisms of GSRCC, which has facilitated its clinical man-
Gastric signet ring cell carcinoma (GSRCC) is a highly malignant  agement.!®! However, due to the unique biological characteris-
carcinoma mucocellulare!! characterized by the presence of more  tics of GSRCC, with some tumors extending only to the intra-

than 50% of tumor cells with large mucin vacuoles filling the cy-  mucosal layer without vertical invasion reaching diameters of
toplasm.!?! Unlike the decline incidence of gastric cancer, stud-  more than 10 cm, whereas others tend to invade the submuco-
ies have revealed a persistent rise in the incidence of GSRCC,®!  sal layer even at the early stage,!”! the accuracy of preoperative

accounting for 35% to 45% of newly diagnosed cases of gastric  staging and diagnosis of GSRCC remains a great challenge in
adenocarcinoma.l*’! Significant progress has been made in  clinical practice.

S. L. and C. H. contriouted equally to this work. EUS enables. the differentiation of the anatomi.c structurgl laye{s
"Division of Gastroenterology, Union Hospital, Tongji Medical College, Huazhong of the gastric wall and reveals remarkable differences in their
University of Science and Technology, Wuhan 430022, Hubei Province, China; echogenic appearance when a tumor has invaded. EUS is consid-

2Endoscopy Center, The First Affliated Hospital of Sun Yat-sen University, Guangzhou, ered to be the most valuable tool for tumor T Staging.I8’9] How-

P 1 3 . . .
Guangdong Province ever, the accuracy of EUS for T staging varies considerably,

Adtjiress for correspo'nde‘nce. Division of Gastroenterplogy, Thg First Affiliated ranging from 64.8% to 92%‘[10,11] GSRCC had a s1gn1f1cantly
Hospital, Sun Yat-sen University, Guangzhou 510080, China. E-mail: docd720@126. hich ik of d . h . 91 Und
com (Z. Ding); Division of Gastroenterology, Union Hospital, Tongji Medical College, 1gher risk or un ‘ef staging t. %t warrants attentlop. nder
Huazhong University of Science and Technology, Wuhan 430022, China. E-mail: EUS, GSRCC exhibits two distinct ultrasonographic features:
13370383967@163.com (R. Lin). one is the complete disappearance of the entire layer structure;
Copyright © 2024 The Author(s). Published by Wolters Kluwer Health, Inc on behalfof  the other is that the layer structure of the gastric wall was still
Scholar Media Publishing. present with the mucosal muscle layer, submucosa, and muscularis
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Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is p E(l)p na }Iln alnl}[’Q’Clhzf]quC thickening, which is similar to the changes
permissible to download and share the work provided it is properly cited. The work or lymphoma.
cannot be changed in any way or used commercially without permission from the
journal. However, there is a lack of data regarding potential differences in
Endoscopic Ultrasound (2024) 13:5 the clinical characteristics of these two distinct endoscopic manifes-
Received: 7 February 2024; Accepted: 22 August 2024. tations. The aim of the present study was to compare the clinico-
Published online: 8 November 2024 pathological characteristics of individuals with GSRCC based on
http://dx.doi.org/10.1097/eus.0000000000000085 the distinct EUS manifestations.
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METHODS

Patient selection

Using “signet ring cell carcinoma” as a keyword, the medical record
system of Union Hospital, Tongji Medical College, Huazhong Uni-
versity of Science and Technology, was searched to collect patients
diagnosed with GSRCC in the pathological results who underwent
EUS from January 1, 2020, to December 31, 2023. All patients in-
cluded in this analysis met the following criteria: (1) their disease
was pathologically confirmed as GSRCC; (2) they underwent pre-
operative stage using EUS. The exclusion criteria were as follows:
(1) outpatient with incomplete clinical profile; (2) operation that
was preceded by preoperative chemoradiotherapy; (3) patients
with synchronous malignancies or previous other primary cancers;
and (4) tumors with bulky obstruction or alterations in gastroin-
testinal anatomical that EUS failed to pass through. The study
was approved by the ethics committee of Tongji Medical College,
Huazhong University of Science and Technology (no. IORG0003571).
All patients signed informed consent for EUS operation, and data
had been anonymized and deidentified.

EUS procedures

Curved heteroscope with a 360-degree radial echoendoscope
(Olympus processor EU-ME2; Olympus, Tokyo, Japan) was used.
Three hundred milliliters to 800 mL of de-aerated water or fitted
with a water-filled balloon were utilized to assist acoustic coupling
and to improve transmission of the ultrasound beam. Analogous to
pathologic classification, the extent of wall invasion was imaged as
a hypoechoic disruption and evaluated based on the tumor infiltra-
tion into each layer.'>! Assessment of tumor invasion depth by
EUS and all patients were staged using the eighth edition of the
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AJCC TNM staging system.'"*! All operations were performed
by an experienced gastroenterologist with a track record of more
than 1000 EUSs per year.

According to the differences of endoscopic ultrasonographic man-
ifestations, patients were categorized into two types: type 1,
consisting of patients with endoscopic ultrasonographic manifesta-
tion with the disappearance and incrassation of the entire layers of
the gastric wall; and type 2, consisting of patients similar to gastric
lymphoma, characterized by the intact gastric wall hierarchical
structure, primarily incrassation of the mucosal muscle layer, sub-
mucosa, or muscularis propria [Figure 1].

Data collection

The clinicopathological profiles including the medical history, ex-
amination results, and treatment selections of the patients enrolled
in the present study were collected and reviewed retrospectively
[Figure 2].

Statistically analysis

Measurement data are presented as mean = standard deviation or
median and quartile (25%-75% percentile), whereas count data
are presented as frequency and percentage. The independent-
sample ¢ test was used to compare groups that met the assump-
tions of normality and homogeneity of variance. Conversely,
the nonparametric rank-sum test was used to compare groups
that did not meet the criteria of normality and homogeneity of
variance. The (corrected) x> test or Fisher exact probability method
was used to analyze unordered count data, whereas the nonpara-
metric rank-sum test was used to analyze single-group ordered rank
data. Statistical analysis was conducted using IBM SPSS Statistics

Gastroscopy

Type 1

Type 2

EUS

Histopathology

Figure 1. EUS manifestation criteria for classifying patients. Type 1: disappearance and incrassation of the entire layers of the gastric wall under EUS. Type 2:
intact gastric wall hierarchical structure, primarily incrassation of the mucosal muscle layer, submucosa, or muscularis propria similar to gastric lymphoma

under EUS.
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Patients with GSRCC underwent pre-operative stage by EUS in the
Union Hospital, Tongji Medical College, Huazhong University of
Science and Technology from 2020.1.1 to 2023.12.31

Exclusion criteria:

(1) Outpatient with incomplete clinical profile;

(2) Operation that was preceded by pre-operative
chemoradiotherapy;

(3) Patients with synchronous malignancies or
previous other primary cancers;

(4) Tumors with bulky obstruction or alterations in
gastrointestinal anatomical that EUS failed to
pass through.

A total of 302 cases enro

lled in the present study.

EUS manifestations criteria for
classifying patients:

Type 1: Disappearance and incrassation
of the entire layers of the gastric wall.

Type 2: Intact gastric wall hierarchical
structure, primarily incrassation of the
mucosal muscle layer, submucosa or
muscularis propria.
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Figure 2. Flow diagram demonstrating study design. GSRCC: Gastric signet ring cell carcinoma; IHC: Immunohistochemical.

software (version 26.0; IBM Corp, Armonk, NY). Significance was
determined based on a threshold of P < 0.05 for all models.

RESULTS

Demographic characteristics

A total of 302 cases were included in the present study, comprising
195 cases of type 1 and 107 cases of type 2. Significant differences
in age and gender were observed in the present study. Specifically,
individuals of type 1 were found to be of older age compared with
those of type 2 (P = 0.033). Additionally, males had a higher fre-
quency of developing GSRCC of type 1 (P = 0.017). The study also
revealed a notable disparity in weight reduction, wherein more
type 1 patients experienced weight loss throughout the course of
disease (47.18% vs 21.50%, P < 0.001). Further details are pre-
sented in Table 1.

EUS manifestations

GSRCC commonly developed lesions in multiple sites of the
stomach, with the gastric body, sinus pylorus, gastric angle,
and pylorus being the most frequently affected areas. The find-
ings presented in Table 2 indicate that type 1 GSRCC were more
frequently observed in the gastric fundus (P = 0.042) and gastric
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angle (P = 0.002). Furthermore, significant increases in the tumor
size and thickness of the affected gastric wall (P < 0.001), as well
as increased depth of tumor invasion (P < 0.001), were observed
in type 1 patients.

Tumor characteristics

The components of tumors were compared additionally between
type 1 and type 2 patients, but no significant difference was found
[Table 3]. However, a higher proportion of type 1 patients showed
affected blood vessel, nerve, and lymph node (P < 0.001). Regard-
ing lymph node metastasis sites, it was observed that more type 1
patients developed lymph node metastasis in sites adjacent to gas-
tric lesser curvature (P = 0.001), gastric greater curvature (P =
0.005), hepatogastric space (P < 0.001), and retroperitoneum (P =
0.008). A higher proportion of type 2 patients presented at early
T and N stages, accompanied by a lower incidence of distant metas-
tasis. Additionally, individuals of type 1 exhibited a higher preva-
lence of peritoneal metastasis (16.41% vs 2.80%, P < 0.001).

Serological test and immunohistochemical examination results

The current results revealed that more patients of type 1 exhibited
elevated serum levels of carcinoembryonic antigen (P = 0.006),
carbohydrate antigen 125 (CA-1235, P = 0.048), carbohydrate an-
tigen 19.9 (CA-19.9, P = 0.036), and carbohydrate antigen 7.24
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The demographic characteristics of enrolled patients

Type 1 (n = 195) Type 2 (n=107) P value
Age, y 0.033
<bb 65 (33.33) 49 (45.79)
>b5 130 (66.67) 58 (54.21)
Gender 0.017
Male 119 (61.03) 50 (46.73)
Female 76 (38.97) 57 (63.27)
Menopausal status 0.400
Premenopause 24 (31.58) 22 (38.60)
Postmenopause 52 (68.42) 35 (61.40)
Body mass index 22.56 + 3.97 22.35 +295 0.628
Past history
Cardiovascular disease 0 (56.13) 1(0.93 0.063
Hypertension 38 (19.49 21 (19.63) 0.977
Diabetes 0(5.13) 5 (4.67) 0.862
Cerebrovascular disease 3 (1.54) 3(2.80) 0.451
Helicobacter pylori infection 24 (12.31) 11 (10.28) 0.599
Family history of gastrointestinal malignant tumors 12 (6.19) 6 (5.61) 0.848
Personal history
Smoking 45 (23.08) 21(19.63) 0.488
Alcohol consumption 33(16.92) 12 (11.21) 0.183
Present history
Course of disease in months 2.00 (1.00, 6.00) 2. 50 (0.50, 12.00) 0.908
Abdominal pain 130 (66.67) 68 (63.55) 0.586
Abdominal distension 52 (26.67) 20 (18.69) 0.120
Gastrointestinal hemorrhage 31 (15.90) 7 (15.89) 0.998
Weight reduction 92 (47.18) 23 (21.50) <0.001
Weight reduction, kg 4, 00 (2.13, 5.00) 4, OO (2.00, 5.00) 0.686
Acid reflux, nausea, or emesis 79 (40.51) 36 (33.64) 0.240
Onset of symptoms were associated with eating 33(16.92) 9 (17.76) 0.854
Before or after eating 0.760
Before eating 10 (30.30) 5 (26.32)
After eating 23 (69.70) 14 (73.68)

(CA-7.24, P = 0.014) and more likely to develop anemia (P < 0.001;
Table 4). No significant difference was observed in the expression
of phosphoenolpyruvate carboxykinase (P = 0.361) and human

epidermal growth factor receptor 2 (P = 0.233) between the two
types of patients in the immunohistochemical examination. Further-
more, a total of 84 patients received immunohistochemical examination

The endoscopic ultrasonographic manifestations of enrolled patients
Type 1 (n = 195) Type 2 (n=107) P value

Tumor location

Cardia 41(21.03) 13 (12.15) 0.054

Gastric fundus 28 (14.36) 7 (6.549) 0.042

Gastric body 93 (47.69) 5 (61.4) 0.537

Gastric angle 82 (42.05) 26 (24.3) 0.002

Sinus pylorus 91 (46.67) 38 (35.51) 0.061
Ulcers combination 161 (82.56) 81 (75.7) 0.153
Diseased gastric wall thickness, mm 14.80 (11.60, 18.70) 7.70 (5.13,11.38) <0.001
Maximum diameter of tumor size, cm 4.00 (3.00, 7.00) 2.00 (1.30, 3.15) <0.001
Depth of tumor invasion <0.001

Lamina propria 2 (1.03) 9(17.76)

Muscularis mucosae 4 (2.05) 7 (15.89)

Submucosa 3 (6.67) 4 (22.43)

Muscularis propria 6(8.21) 1(10.28)

Serosa 103 (62.82) 7(25.23)

Subserosa 57 (29.23) 9(8.41)
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The tumor characteristics of enrolled patients
Type 1 (n=195) Type 2 (n=107) P value

SRC proportion 0.880
Pure SRC 23 (11.79 2 (11.21)
PDAC + SRC 172 (88.21) 5(88.79)
Blood vessels invasion 94 (48.21) 21 (19.63) <0.001
Nerve invasion 112 (57.44) 7 (34.58) <0.001
Lymph node invasion 161 (82.56) 49 (45.79) <0.001
Lymph node metastasis sites
Cardia* 10 (6.13) 1(0.93) 0.124
Lesser curvature 57 (29.23) 13 (12.19) 0.001
Greater curvature 33(16.92) 6 (5.61) 0.005
Gastric sinus 6 (8.21) 6 (5.61) 0.406
Hepatogastric space 39 (20.00) 3 (2.80) <0.001
Retroperitoneum 26 (13.33) 4 (3.74) 0.008
pT stage <0.001
Tis 0 (0.00) 2 (2.02)
T 14 (9.33) 54 (54.55)
T2 13 (8.67) 15 (15.15)
T3 57 (38.00) 5(15.15)
T4 66 (44.00) 3(13.13)
pN stage <0.001
NO 44 (29.33) 67 (67.68)
N1 37 (24.67) 14 (14.14)
N2 35(23.33) 8(8.08)
N3 34 (22.67) 10 (10.10)
Distant metastasis 45 (23.08) 8 (7.48) 0.001
Distant metastasis sites
Liver 7 (3.59) 1(0.93) 0.317
Peritoneum* 32 (16.41) 3(2.80) <0.001
Uterus and ovariest 6 (3.06) 0 (0.00) 0.093
Bonet 6 (3.08) 1(0.93) 0.428
Pancreast 3 (1.54) 1(0.93) 1.000
Lungt 4 (2.05) 0 (0.00) 0.301
Adrenal glandt 3(1.54) 0 (0.00) 0.555

PDAC + SRC: Poorly differentiated carcinoma with signet ring cell component; SRC: Signet ring cell.
*Corrected x?2 test.
tFisher precision probability test.

for deficient DNA mismatch repair (AIMMR) additionally. The
prevalence of AMMR was 3.57% (3/84) in the present study. Spe-
cifically, the deficiencies of MSH6, MSH2, MLH1, and PMS2
were observed in 1 (1/84, 1.19%), 1 (1/84, 1.19%), 3 (3/84, 3.57%),
and 3 (3/84, 3.57%) cases, respectively. Nevertheless, two patients
(2/84, 2.38%) presented a codeficiency of MLH1-PMS2. One
patient (1/84, 1.19%) developed four mismatch repair protein
deficiencies concurrently. It is worth noting that all AIMMRs were
observed in type 1 patients. This is probably the most important
distinction from type 2 patients.

Treatment selections

In terms of treatment selection, the majority of the enrolled patients
received surgical intervention along with perioperative chemother-
apy or immunotherapy. Particularly, a higher proportion of type 1
patients in the present study received preoperative chemotherapy
(P < 0.001) and preoperative immunotherapy (P = 0.015). In con-
trast, more patients of type 2 (92.52%) received surgical interven-
tion (P < 0.001). Additionally, there was a notable disparity in the
surgical approach between the two endoscopic ultrasonographic

297

www.eusjournal.com

manifestations (P < 0.001). More patients of type 2 received subto-
tal gastrectomy, whereas a higher proportion of type 1 patients un-
derwent total gastrectomy. In terms of postoperative therapy, a
higher proportion of type 1 patients received postoperative chemo-
therapy (46.67% vs 28.04%, P = 0.002; Table 5).

DISCUSSION

The object of the present study was to explore the disparities in
clinicopathological characteristics of GSRCC patients confirmed
by pathological examination based on distinct endoscopic ultra-
sonographic manifestations. Our findings revealed that type 1 pa-
tients were more frequently associated with larger tumors, thicker
walls of the involved stomach, and deeper tumor invasion as ob-
served under EUS. Moreover, a higher proportion of type 1 pa-
tients exhibited affected blood vessel, nerve, lymph node, and
peritoneal metastasis. Notably, all cases of IMMR were observed
in type 1 patients.

GSRCCs tend to exhibit larger tumor size and deeper tumor inva-
sion compared with other types of gastric cancer.'>! Our study
identified statistically significant disparities in tumor size and af-
fected gastric wall thickness between the type 1 and type 2 patients
under EUS. In terms of tumor invasion depth, our results revealed
that type 1 patients exhibited a tendency toward deeper tumor in-
vasion, with more than 50% of the tumors infiltrating into the se-
rosal layer. Conversely, type 2 patients showed a more even distri-
bution of tumors across all hierarchies of the gastric wall. Previous
study confirmed that GSRCCs exhibit varying rates of invasion at
different layers of gastric wall, with a relatively slower rate within
the mucous and submucosal layers, but a fast rate once it breaks
through the submucosa.!'® Therefore, we believe that the differ-
ences in invasion speed across different layers of the gastric wall

The serological test and immunohistochemical examination
results of enrolled patients

Type 1 Type 2
(n=195) (n=107) Pvalue
Tumor markers
CEA elevation (>5 pg/L) 27 (13.85) 4 (3.74) 0.006
CA-125 elevation (>35.0 U/mL)* 3(6.67) 1(0.93 0.048
CA-19.9 elevation (>37.0 U/mL) 5(7.69) 2(1.87) 0.036
CA-7.24 elevation (>6.9 U/mL) 8(9.23) 2(1.87) 0.014
Decreased hemoglobin (<130 g/L) 101 (61.79)  30(28.04) <0.001
PCK positive 101 (59.76) 66 (65.35) 0.361
HER2 0.233
0 95(60.13) 64 (67.37)
1+ 47 (29.75) 24 (25.26)
2+ 15 (9.49) 7(1.37)
3+ 1(0.63) 0 (0.00)
MMR-IHC 63 21
Loss of MSH6T 1/63 (1.59) 0(0.00) 1.000
Loss of MSH2t 1/63 (1.59) 0 (0.00) 1.000
Loss of MLH1+ 3/63 (4.76) 0(0.00) 0.570
Loss of PMS2t 3/63 (4.76) 0(0.00) 0.570

CA-125: Carbohydrate antigen 125; CA-19.9: Carbohydrate antigen 19.9; CA-7.24: Carbohydrate anti-
gen 7.24; CEA: Carcinoembryonic antigen; HER2: Human epidermal growth factor receptor 2; MMR-IHC:
Immunohistochemical examination for mismatch repair proteins; PCK: Phosphoenolpyruvate carboxykinase.

*Corrected x?2 test.
tFisher precision probability test.
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The treatment selections of enrolled patients

Type 1 Type 2
(n=195) (n=107) Pvalue
Treatment

Preoperative chemotherapy 63 (32.31) 9 (8.41) <0.001
Preoperative radiotherapy* 4 (2.05) 1(0.93) 0.659
Preoperative immunotherapyt 13 (6.67) 0 (0.00) 0.015
Surgical intervention 150 (76.92) 99 (92.52) <0.001
Surgical type <0.001

Total gastrectomy 71 (47.33) 24 (24.24)

Subtotal gastrectomy 79 (52.67) 75 (75.76)
Postoperative chemotherapy 91 (46.67) 30 (28.04) 0.002

*Fisher precision probability test.
tCorrected x2 test.

may contribute to the observed variations in tumor invasion distri-
bution between the two types of endoscopic ultrasonographic
manifestations.

It is worth noting that the aforementioned findings seem to imply
that the two distinct endoscopic ultrasonographic manifestations
(type 1 and type 2) may represent different stages of disease pro-
gression, respectively. Significant differences between the two dis-
tinct endoscopic ultrasonographic manifestations were observed
in clinicopathological characteristics including symptoms, labora-
tory test results, examination findings, and treatment decisions.
Type 1 patients experienced more weight reduction throughout
the progression of disease, a higher prevalence of elevated levels
of carcinoembryonic antigen, CA-125, CA-19.9, and CA-7.24
and were more likely to develop anemia. Additionally, type 1 pa-
tients showed a higher prevalence of affected blood vessels, nerves,
lymph nodes, distant metastasis, and peritoneal metastasis.

However, no significant difference in the course of disease was
found between the distinct endoscopic ultrasonographic manifes-
tations. Besides, approximately one-third of type 2 patients in the
present study displayed tumor invasion extending deep into the se-
rosa and subserosa, despite the presence of an intact hierarchical
structure of the gastric wall under EUS. This finding suggests that
tumor invasion in type 2 patients can be deceptive, as it may not
be readily apparent based solely on the EUS findings of the gastric
wall. Taken together, it becomes evident that the two distinct endo-
scopic ultrasonographic manifestations of GSRCCs do not simply
reflect variations between early and advanced stages of the disease.
Instead, they were likely to represent two separate clinical subtypes
with distinctive features. The differences observed in clinicopatho-
logical characteristics indicate that type 1 and type 2 GSRCCs have
distinct clinical presentations and behavior. Further research is
warranted to explore the underlying molecular and genetic factors
that contribute to these variations and to ascertain the implications
for treatment and prognosis.

The prevalence of IMMR in GSRCC has been reported to range from
0% to 33%, which aligns with the results of the present study.!"”!
Although no significant difference was found between the two types
of endoscopic ultrasonographic manifestations, it is noteworthy that
all cases of AMMR were found exclusively in type 1 patients. These
findings suggest that a certain amount of tumors in type 1 patients
may possess higher immunogenicity, making them more susceptible
to be recognized and attacked by the immune system. Additionally,
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these tumors may exhibit greater sensitivity to immunotherapy.
Further study is needed to explore the underlying mechanisms be-
hind this observation and to assess the potential implications for
immunotherapeutic approaches in type 1 GSRCC patients.

The current study also identified differences in treatment selections
between patients of type 1 and type 2 endoscopic ultrasonographic
manifestations. More patients of type 1 opted for perioperative
chemotherapy, whereas those of type 2 tended to choose surgical
intervention. These differences in clinicopathological characteris-
tics between the two endoscopic ultrasonographic manifestations
likely contribute to the variation in treatment decision-making. In
addition, a notable disparity was observed in the surgical approach
between the two groups. Contrary to the previous recommenda-
tion for standard total gastrectomy in patients with GSRCC,!*81 a
higher proportion of type 2 GSRCC patients underwent subtotal
gastrectomy. Despite the differences in treatment selections observed
in the present study, no statistically significant difference in progno-
sis was found (not shown in the results). However, further research
is necessary to identify more effective interventions for GSRCC, tak-
ing into account the distinct endoscopic ultrasonographic manifesta-
tions and their associated clinicopathological characteristics.

The present study has certain limitations. First, as a retrospective study,
there is a possibility of recall bias. Second, the limited sample size and
absence of long-term follow-up in this study may potentially under-
mine the strength of support for the present conclusion. Therefore,
conducting multicenter prospective studies with long-term follow-up
is imperative to further elucidate the findings of this study.

In conclusion, the present study provides a comprehensive sum-
mary of the clinical profiles of individuals with GSRCC based on
the distinct endoscopic ultrasonographic manifestations. Current
results provide valuable insights into the clinicopathological char-
acteristics of patients with distinct endoscopic ultrasonographic
manifestations to facilitate clinical decision-making. Moreover,
the current findings suggest that those two endoscopic ultrasono-
graphic manifestations may represent different subtypes of GSRCC,
highlighting the need for further researches to explore the differ-
ences in diagnostic and management strategies.
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