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Abstract
Gastric signet ring cell carcinoma is a rare and highly malignant adenocarcinoma, which is characterized
by early metastasis, rapid progression and poor prognosis. Several studies have shown that early-stage
gastric signet ring cell carcinoma may have equal or better prognosis than other types of gastric cancer.
However, most of the early-stage lesions are di�cult to detect by endoscopy. Two female cases of early-
stage gastric signet ring cell carcinoma with atrophic background mucosa occurring in the middle and
lower part of the stomach were found in our endoscopy center. The diagnosis was con�rmed by upper
gastrointestinal white light endoscopy combined with narrow-band imaging and endoscopic biopsy, both
lesions less than 2.0cm in diameter were surgically removed and identi�ed as intramucosal
adenocarcinoma. Through these two cases, we aim to illustrate the di�culty of early detection of gastric
signet ring cell carcinoma with mucosal atrophy. We can roughly identify the demarcation of the lesion by
combining white light endoscopy and narrow-band imaging, and slightly irregular microsurface and
microvascular pattern of the lesion were found via magnifying endoscopic observation, but the
demarcation can hardly be accurately identi�ed.

Introduction
Gastric signet ring cell carcinoma (SRCC) originates from stem cells that lie in the isthmus and upper
neck of gastric glands in the lamina propria[1]. Despite the decrease in the incidence of gastric cancer in
recent years, the incidence of signet ring cell carcinoma of stomach is increasing[2,3]. SRCC is a highly
aggressive tumor which is characterized by its early metastasis, peritoneal metastasis, rapid progression
and poor prognosis[4]. With the research progressing, several studies have shown that early-stage gastric
SRCC may have an equal or better prognosis than other types of gastric cancer[5]. Therefore, early
detection of gastric SRCC is of great signi�cance and bene�ts to patients[6,8]. SRCC shows a destructive,
diffuse and invasive growth, The majority of SRCCs found by endoscopy can be classi�ed as type 0-IIc or
0-III, however, most of the early-stage lesions are macroscopically identi�ed as type 0-IIb, with the lesion
surface covered by non-cancerous epithelium, making it di�cult to detect by endoscopy, SRCC is usually
found in non-atrophic fundic gland area. Due to the absence of angiogenesis, it is usually found that the
mucosa of the tumor area shows a whitish color[9]. If it occurs in the atrophic background mucosa, the
di�culty of detection will be greatly increased. Hereby, we report two cases of gastric SRCC with atrophic
background mucosa which are di�cult to detect.

Case Presentation

Case 1
A 57-year-old woman underwent gastroscopy in our center on April 16, 2020 due to a physical
examination, 15 years after receiving H. pylori eradication therapy. White light endoscopy showed that the
gastric body mucosa was red and white, with white as the main color. The capillary network was visible,
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suggesting the degree of atrophy was classi�ed as O-3 according to Kimura-Takemoto classi�cation. A
piece of area was found in the anterior wall of the middle part of stomach with a whiter mucosal surface
than the surrounding mucosa, and the surface was slightly rough (Figure 1A). Narrow-band imaging (NBI)
showed a whitish lesion about 2.0*2.0 cm in size (Figure 2A) with less clear demarcation, and the biopsy
specimen revealed SRCC. A biopsy scar in the discolored area was found by endoscopy, and the lesion
was type 0-IIb. The demarcation of the lesion cannot be identi�ed after spraying with indigo carmine dye.
Magnifying endoscopy with narrow-band imaging (ME-NBI) showed that the distance between the
glandular ducts and crypts was slightly widened. The irregularity of microsurface pattern (MSP) and
microvascular pattern (MVP) were slight (Figure 3A), and the demarcation cannot be clearly determined.
The enhanced CT of the abdomen (dual source) showed: 1. Splenic calci�cation; 2. Poor gastric �lling, no
obvious space-occupying Lesion. Please combine the �ndings of gastroscopy. Preoperative diagnosis:
early-stage gastric signet ring cell carcinoma (cT1a). The patient underwent a laparoscopic-assisted
radical distal subtotal gastrectomy (Billroth-I anastomosis) on April 28, 2020. Postoperative pathology
revealed gastric SRCC, the tumor was 1.5×1.4cm in size, classi�ed as super�cial �at type (type 0-IIb), and
limited to the mucosal layer. Postoperative pathology showed that the signet ring cells were all located in
the upper or middle layer of the mucosa, the structure of gastric pits was lost partly, and the proper
glands were intact (Figure 4A). After formalin �xation, the color of the type 0-IIb lesion area was extremely
similar to that of the normal mucosa, the demarcation was not clear, and the lesion area corresponded to
the tissue strip (Figure 5A). After comparing the endoscopic picture (Figure 6A) with the pathological
section, it was found that the range of the lesion was consistent with that of the discolored area under
white light and non-magnifying NBI endoscopy.

Case 2
A 37-year-old woman underwent gastroscopy in our center on May 21, 2020 due to a physical
examination, 3 years after receiving H. pylori eradication therapy. White light endoscopy showed that the
gastric body mucosa was red and white, with white as the main color. the background mucosa indicated
the degree of atrophy was classi�ed as C-3 according to Kimura-Takemoto classi�cation. A whitish
mucosal area about 1.5*1.5cm in size was found in the greater curvature on the anterior wall of the lower
gastric body (Figure 1B). NBI showed that the lesion area was whiter than the surrounding mucosa
(Figure 2B). Two biopsies showed few signet ring cells in the lamina propria of the mucosa. Gastroscopy
showed two biopsy scars in the discolored area, and the lesions were type 0-IIb. The demarcation of the
lesions cannot be identi�ed after spraying with indigo carmine dye. The whitish area almost disappeared
due to the biopsies. ME-NBI indicated no irregular microvessels, but the distance between the crypts was
slightly widened (Figure 3B). The enhanced CT of the abdomen (dual source) showed 1. Hemangioma of
the left lateral lobe of the liver; 2. Possible thickening of the gastric wall in the antrum; 3. a small amount
of pelvic �uid. Preoperative diagnosis: early-stage gastric signet ring cell carcinoma (cT1a). The patient
underwent a laparoscopic-assisted radical distal subtotal gastrectomy (B-I anastomosis) on May 29,
2020. Postoperative pathology revealed gastric signet ring cell carcinoma, the tumor was 1.2×1.0cm in
size, classi�ed as super�cial �at type (type 0-IIb), and limited to the mucosal layer. Postoperative
pathology showed that the signet ring cells were all located in the upper or middle layer of the mucosa,
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and the proper glands were intact (Figure 4B). After formalin �xation, there was no signi�cant difference
between the color of the type 0-IIb lesion area and the normal mucosa. The demarcation was unclear and
the lesion area corresponded to the tissue strip (Figure 5B). After comparing the endoscopic picture with
the pathological section, it was found that the range of the lesion was consistent with that of the
discolored area under white light and non-magnifying NBI endoscopy. (Figure 6B).

Discussion
Early-stage gastric signet ring cell carcinoma originates from undifferentiated stem cells at the neck of
the gland in the lamina propria. It can spread widely through the mucosal layer, but generally invade into
the submucosa at a low speed, therefore, the treatment effect is better when it is limited to the mucosal
layer. However, once breaking through to the submucosa, it will quickly spread and metastasize. The early
detection of the disease is extremely signi�cant, suggesting that better awareness to �nd the lesion, a
better ability to make endoscopic diagnosis and standard operation are required. And this is the only way
that SRCC can get treatment at an early-stage. Early-stage of signet ring cell carcinoma is classi�ed as
undifferentiated type. According to previous reports, its endoscopic �ndings are mainly based on the
destruction of the glands and typical microvessels found under ME-NBI[10]. Professor Yagi summarized
its typcial microvessels into three types: raimon vessels, wavy microvessels and corkscrew pattern[11,12].
Phalanusitthepha et al. [13] reported that the typical endoscopic �nding of early-stage signet ring cell
carcinoma is a widened intervening part (IP), which is called "stretch sign". The two cases of signet ring
cell carcinoma found in our center were both due to physical examinations and asymptomatic, and both
were type 0-IIb lesions with mucosal atrophy after eradication of H. pylori infection. It is di�cult to �nd a
whitish lesion in whitish atrophic mucosa. We combine the white light endoscopy and image
enhancement endoscopy (IEE) (such as NBI) to make it easier to highlight the difference in hue to help
with the diagnosis. Demarcation of such type 0-IIb lesions cannot be highlighted accurately after
spraying with the indigo carmine dye. Magnifying endoscopic observation found that the MSP of the
lesion is mainly characterized by the elongated and widened glands[14], and no typical raimon vessels,
wavy microvessels or corkscrew pattern can be seen. It is di�cult to identify a clear demarcation with ME-
NBI. Size of the lesion determined by pathological results is consistent with that of the whitish area under
NBI. We believe that the demarcation can be determined by white light endoscopy and non-magnifying
NBI. If necessary, biopsies can be performed. We are also convinced that the depth of invasion of type 0-
IIb �at lesion less than 2cm in size is within the mucosa, especially within the upper or middle layer of the
lamina propria. The depth of invasion of early gastric cancer is limited to the mucosa or submucosa, but
only when undifferentiated cancer is limited to the mucosal layer (cT1a) can endoscopic treatment be
considered. Early-stage gastric signet ring cell carcinoma is classi�ed according to the location of cancer
cells in the lamina propria as the middle layer type, super�cial layer type, and whole layer type which can
be determined according to MVP and MSP under ME-NBI[15,16]. Endoscopic submucosal dissection (ESD)
is widely accepted as a minimally invasive treatment for early intramucosal gastric cancer, with almost
no risk of lymph node metastasis[17–19]. According to the "Guidelines for Gastric Cancer ESD/EMR (First
Edition)" of Japanese Gastroenterological Endoscopy Society (JGES), UL0 cT1a undifferentiated-type
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carcinomas with a long diameter 2 cm or less is an expanded indication for ESD. After communicating
the pros and cons of surgical and endoscopic treatment with the patients and their families, both patients
�nally chose surgical treatment. No recurrence or lymph node metastasis was found in the follow-up. In
2020, according to the "Guidelines for Gastric Cancer ESD/EMR (Second Edition)" [20] of JGES, UL0 cT1a
undifferentiated-type carcinomas with a long diameter 2 cm or less has been classi�ed as an absolute
indication for ESD. Strict pathological evaluation and curative evaluation should be carried out
afterwards. In addition, whether H. pylori-negative or H. pylori-positive signet ring cell carcinoma are given
the same diagnosis strategy is worthy of our further study and discussion.
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Figures

Figure 1

white light endoscopy  The atrophic background mucosa after H. pylori eradication. No ulcer was found,
the demarcation was less clear, and the lesion area showed a more whitish color than the surrounding
mucosa. A: a discolored type 0-IIb lesion with a long diameter of 2.0cm in case 1 iswas found oinn the
anterior wall of the middle part of the stomach. B: a discolored type 0-IIb lesion with a long diameter of
1.5cm in case 2 iswas found adjacent to the anterior wall and located in the greater curvature at the
border of gastric body and antrum.
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Figure 2

NBI The lesions showed a more whitish color than the surrounding mucosa, and the demarcation could
be clearly identi�ed, the image observed by NBI was clearer than that by white light endoscopy. A: NBI
image of case 1. B: NBI image of case 2.

Figure 3

ME-NBI The distance between glandular ducts and crypts on the lesion surface arewere slightly widened,
the irregularity of MVP and MSP was slight. The border between the lesion and the normal mucosa
cannot be identi�ed. A: local microvessels were slightly dilated. B: no irregular microvessels could be
found on the surface.
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Figure 4

Postoperative pathology Signet ring cells were located at the upper or middle layer of the mucosa, and
the proper glands were intact. A the structure of gastric pits was lost partly. B the structure of the glands
was intact, and the distance of crypts was slightly widened.

Figure 5

Mapping of the specimen based on histology  The demarcation was

not clear, and the color of the lesions was similar to that of the normal mucosa. A

signet ring cell carcinoma in case 1 distributed at super�cial �at lesion measuring 1.5 cm × 1.4 cm (red
line) B signet ring cell carcinoma in case 2 distributed at
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super�cial �at lesion measuring 1.2 cm × 1.0 cm (red line). 

Figure 6

Range of the lesions based on endoscopic images The range of both

lesions were consistent with that of the whitish areas found by white light endoscopy.


