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Abstract

BACKGROUND

Gastric cystica profunda (GCP) represents a rare condition characterized by cystic
dilation of gastric glands within the mucosal and/or submucosal layers. GCP is often

linked to, or may progress into, early gastric cancer (EGC).

AIM
This study was aimed to provide a comprehensive evaluation of the endoscopic
features of GCP while assessing the efficacy of endoscopic treatment, thereby offering

guidance for diagnosis and treatment.

METHODS
This retrospective study involved 104 patients with GCP who underwent endoscopic
resection. Alongside demographic and clinical data, regular patient follow-ups were

conducted to assess local recurrence.

RESULTS

Among the 104 patients diagnosed with GCP who underwent endoscopic resection,
12.5% had a history of previous gastric procedures. The primary site predominantly
affected was the cardia (38.5%, n = 40). GCP commonly exhibited intraluminal growth
(99%), regular presentation (74.0%), and ulcerative mucosa (61.5%). The leading
endoscopic feature was the mucosal lesion type (59.6%, n = 62). The average maximum
diameter was 20.9 + 15.3 mm, with mucosal involvement in 60.6% (n = 63). Procedures
lasted 73.9 + 57.5 minutes, achieving complete resection in 91.3% (n = 95). Recurrence
(4.8%) was managed via either surgical intervention (n = 1) or through endoscopic
resection (n = 4). Final pathology confirmed that 59.6% of GCP cases were associated
with EGC. Univariate analysis indicated that elderly males were more susceptible to
GCP associated with EGC. Conversely, multivariate analysis identified lesion

morphology and endoscopic features as significant risk factors. Survival analysis




demonstrated no statistically significant difference in recurrence between GCP with and

without EGC (P = 0.72).

CONCLUSION
The findings suggested that endoscopic resection might serve as an effective and

minimally invasive treatment for GCP with or without EGC.
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Core Tip: GCP (Gastric cystica profunda) associated EGC (early gastric caraér) was
found to be relatively common. Irregular morphology and mucosal lesion type might be
the risk factors for development of EGC in GCP. Endoscopic resection can be
recommended as an effective and minimally invasive treatment for GCP with or

without EGC.

INTRODUCTION

Gastric cystica profunda (GCP) represents a rare gastric lesion characterized by
hyperplasia of connective tissues within the interstitium of the glands, involving the
submucosal layer and occasionally extending to the muscularis propria of the stomach
[1, Initially, GCP was believed to be an inflammatory pseudotumor associated with
ischemia, chronic inflammation, and mucosal defects that may arise from surgical
procedures, biopsies, or polypectomies [2I. Widespread chronic active or atrophic
gastritis is considered a significant contributing factor to the development of GCP °l.

Over recent years, the emergence of advanced endoscopic techniques such as




endoscopic ultrasonography (EUS) and endoscopic resection has led to a gradual
increase in the detection of non-surgically resected GCP cases.

Patients with GCP may either remain asymptomatic or present with non-specific
digestive symptoms, including abdominal pain and belching 4. Owing to the
unremarkable clinical characteristics and nonspecific endoscopic manifestations, most
clinicians possess limited understanding of GCP. Furthermore, GCP has been regarded
as a potential premalignant lesiog [5]; hence, the endoscopic diagnosis and early excision
of GCP are deemed crucial [*7]. In this study, we conducted a retrospective analysis of
104 cases of GCP treated by endoscopic resection at our center from October 2011 to
December 2022. Our analysis was based on their clinical manifestations, endoscopic
findings, pathological results, and treatments. The primary objectives were to delineate
the endoscopic features of GCP associated with early gastric cancer (EGC) and to assess

the impact of endoscopic resection on the diagnosis and treatment of GCP with EGC.

MATERIALS AND METHODS

Patients

We conducted a single-center retrospective study involving 104 consecutive
patients diagnosed with GCP who underwent endoscopic resection at Zhongshan
Hospital, Fudan University (Shanghai, China) between October 2011 and December
2022. Only patients with complete demographic and clinical information, along with
available follow-up data, were included in the study. Patients were assessed based on
findings from endoscopy, CT scans, or EUS during the preoperative phase. All patients
with suspected GCP following endoscopic examination underwent biopsy for
pathological confirmation. Lesion characteristics, endoscopic methods, complications,
en-bloc resection rate, complete resection rate, and the occurrence of local recurrence
were evaluated for all patients. This study was approved by the Ethics Committee of
Zhongshan Hospital in accordance with the Declaration of Helsinki (B-2018-222), and
written consent was obtained from all participating patients.

Lesion classification and pathological examination




In this study, lesions were categorized into four types: mucosal lesion type,
polypoid type, submucosal lesion type, and thickened mucosa with rough wrinkles
type (Figure 1). According to the pathological diagnostic criteria for GCP, the presence
of cystic structure expansion within the mucosal muscle layer and submucosal layer
could confirm the diagnosis (8. Building upon this criterion, the presence of cancerous
changes in the gastric mucosal glands, with the lesion tissue confined to the mucosal
and submucosal layers, led to a diagnosis of GCP with EGC (Figure 2). Each case was
independently reevaluated by two experienced pathologists in a blinded manner,
without access to clinical or endoscopic information.

Moreover, irregular shapes of GCP primarily encompassed three types: mucosal
lesion type, polypoid type, and submucosal lesion type. The irregular mucosal lesion
type manifested as uneven surfaces with raised and depressed areas, often
accompanied by surface erosion or ulcers. Irregular polypoid type GCP referred to type
IIl and IV polyps in the Yamada classification [°. As for the irregularity of the
submucosal lesion type, it mainly denoted an irregular shape, presenting as lobulated
or branching [10],

Endoscopic resection method and outcome assessments

The choice of endoscopic resection for GCP depended on the appearance during
endoscopy. If it appeared as a mucosal lesion, submucosal tumor, or thickened and
folded mucosa, then endoscopic submucosal dissection (ESD) would be employed.
During ESD, operators cut the mucosa, dissected the submucosal layer, and
subsequently removed the tumor after locating the lesions. If it appeared to be polyp-
like and raised, then endoscopic mucosal resection (EMR) or electric cutting would be
performed.

Following endoscopic resection, a nasogastric tube was inserted to both decompress
and monitor potential delayed bleeding from the wound. Additionally, we monitored
postoperative symptoms. In cases where patients experienced persistent fever,

hematemesis, melena, or pain, emergency endoscopy and CT scans were conducted.




Moreover, proton pump inhibitors, antibiotics, and hemocoagulase injections were
administered.

Endoscopic outcome assessments included (1) the duration of procedure and
hospital stay; (2) en-bloc resection (the excision of the tumor was performed in one
piece without fragmentation) and complete resection (Based on en-bloc resection, the
excision was performed in a manner that ensures the absence of discernible residual
tumors upon macroscopic evaluation at the resection site, coupled with negative
margins upon pathologic examination); (3) complications and local recurrence.
Follow-up

Patients underwent regular follow-up for the assessment of wound healing and the
detection of local recurrence through endoscopy at 6 months post-resection. In cases
where patients experienced relapses, EUS and CT scans were conducted to check for
recurrent lesions.

Statistical analysis

Continuous variables were presented as means and standard deviations (SD) (SD),

while categorical variables were displayed as numbers and percentages. Statistical

analysis was performed using SPSS 26.0 and R 4.0.2.

RESULTS
Clinical characteristics of the patients

A total of 104 consecutive patients, including 27 women and 77 men, with a mean
age of 63.4 +11.0 years, were diagnosed with GCP and underwent endoscopic resection
at Zhongshan Hospital, Fudan University in Shanghai, China. Among these patients,
12.5% had a history of prior gastric endoscopic or surgical treatment. The majority of
patients were asymptomatic (n = 66, 63.5%), while 28 (26.9%) reported experiencing
epigastric discomfort Additionally, other symptoms such as regurgitation and melena
were also observed (Table 1).

Characteristics of lesions




The most commonly involved sites were the cardia (1 = 40, 38.5%), followed by the
gastric body (n = 35, 33.7%), gastric antrum (n = 21, 20.2%), and gastric fundus (1 = 8,
7.7%). Furthermore, 13 patients (12.5%) with GCP had a history of gastric endoscopic or
surgical treatment. Among them, three patients had a history of gastrectomy, where
GCP occurred specifically at the cardia, particularly at the anastomotic site.
Additionally, ten patients with GCP had undergone previous gastric endoscopic
procedures, and seven of these GCP cases (70%) were located at the sites of prior gastric
endoscopic interventions.

It was observed that 99% of GCP cases manifested an intraluminal growth pattern.
In terms of morphology, 74.0% of GCP presented as regular, while 61.5% exhibited an
ulcerative mucosa. The most common endoscopic feature was the mucosal lesion type
(n = 62, 59.6%), including lla (n = 29), lla+llc (1 = 4), and llc (n = 29), followed by
polypoid type (n = 23, 22.1%), submucosal lesion type (n = 17, 16.3%), and thickened
mucosa with rough wrinkles type (n = 1, 1.0%). The maximum diameter ranged from
209 + 15.3 mm. The mucosa was the most commonly involved layer (n = 63, 60.6%),
followed by the submucosa (1 = 40, 38.5%), and muscularis propria (n = 1, 1.0%) (Table
1).

We conducted further comparisons of the endoscopic features between the regular
(n = 77) and irregular (n = 27) lesions. We found that the irregular lesion group
predominantly consisted of mucosal lesion type (n = 17, 63.0%), polypoid type (n = 4,
14.8%), and submucosal lesion type (1 = 6, 22.2%) (Supplementary Table 1).

Endoscopic methods and outcomes

Endoscopic resection stands as the primary treatment for GCP. In this study, all 104
patients underwent endoscopic resection, including electric cutting (n = 7, 6.7%), EMR
(n =11, 10.6%), ESD (n = 80, 76.9%), and endoscopic submucosal excavation (ESE) (n =
6, 5.8%). The suture methods employed included a metal clip (n = 40, 38.5%), nylon rope
(n=1, 1.0%), and a combination of a metal clip and nylon rope (7 =1, 1.0%). The average
duration ranged from 73.9 + 57.5 minutes. Overall, en-bloc resection was performed for

95 GCP cases (91.3%), and complete resection was achieved in 95 cases (91.3%) (Table




1). Further analysis revealed no statistical difference ithe rates of en-bloc and complete
resection between irregular and regular GCP groups (Supplementary Table 1).

The average duration of hospital stay was 3.4 + 2.3 days. One patient (1.0%)
experienced delayed wound bleeding and required the use of a nylon rope to stop the
bleeding. Another patient (1.0%) underwent additional surgery subsequent to
endoscopic resection due to pathologic findings indicating invasion of gastric cancer
into the submucosa. Recurrence was observed in five patients (4.8%). Among these
cases, only one patient had undergone incomplete resection. Ultimately, one patient
received treatment through surgery, while the remaining four underwent endoscopic
resection (Table 1). Patients undergoing surgery received a pathological diagnosis of
gastric cancer, whereas those undergoing endoscopic resection were all diagnosed with
GCP without concomitant EGC.

Comparisons between GCP with EGC and GCP without EGC groups

According to the pathologic examination, 59.6% of patients were found to have
concomitant EGC. Moreover, we observed significant differences in six variables (sex,
age, morphology, mucosa, location, and endoscopic features) between the groups with
GCP and those with GCP accompanied by EGC (Table 2). As mucosa and endoscopic
features exhibited a significant correlation, the multivariate logistic regression
considered five explanatory variables (sex, age, morphology, location, and endoscopic
features). The analysis demonstrated that irregular morphology and mucosal lesion
type were significant risk factors for GCP accompanied by EGC (p < 0.05) (Table 3)
(Figure 3). The sensitivity analysis depicted the variable importance of risk factors for
GCP accompanied by EGC (as shown in Figure 4). Furthermore, survival analysis
indicated no statistical difference in recurrence between the groups with GCP

accompanied by EGC and those without EGC (P = 0.72) (Figure 5).

DISCUSSION
Given the limited literature and reports on GCP, our research might hold

significance in raising awareness of GCP as a high-risk factor for EGC. Clinical




differentiation from conditions such as hypertrophic gastritis, mesenchymal tumors,
gastric cancer, and ectopic pancreas is crucial. Due to GCP's malignant potential,
prompt removal through endoscopy or surgery is essential, coupled with regular
postoperative follow-upl!ll. In this study, we delineated the endoscopic features of GCP
and evaluated the impact of endoscopic resection on the diagnosis and treatment of
GCP.

Out of the five patients with GCP who experienced recurrence, only one had a
recurrence at the original resection site. The remaining four recurrences occurred at
sites distinct from the original resection site. Additionally, the patient who experienced
a recurrence at the original site had multiple lesions and was unable to undergo en-bloc
resection at that time. Hence, it can be inferred that ESD is effective for lesions
necessitating en-bloc resection.

GCP is typically regarded as a benign lesion, yet it can serve as a precancerous
gastric condition. Given that GCP is commonly associated with gastric adenocarcinoma
or EGC, its malignant potential should be underscored. In our study, we noted that
59.6% of GCP cases were linked with EGC. Through multivariate and sensitivity
analyses, irregular morphology and mucosal lesion type emerged as significant risk
factors for GCP accompanied by EGC. The mucosal lesion type encompassed Ila
(mucosal flat elevation), Ila+Ilc¢ (mucosal flat elevation with mild depression), and Ilc
(mild depression). Considering that EGC typically presents as mucosal lesions, it is
evident that GCP featuring mucosal lesion types pose a heightened risk for EGC. An
asymmetric expansion of glands in the mucosa and submucosa can lead to
irregularities, resulting in the appearance of raised and depressed areas, often
accompanied by erosion or ulcers. Consequently, the irregular morphology of GCP is
deemed a high-risk factor for EGC. Whenever feasible, we recommend endoscopic
resection for GCP, particularly when irregular morphology or mucosal lesion type is
apparent, as this signifies a heightened risk of concurrent EGC.

The en-bloc resection and complete resection showed no difference between GCP

with EGC and GCP without EGC groups. Additionally, there were no differences in




complications, additional surgery, or recurrence between these two groups. These
findings suggest that there is no disparity in the efficacy of endoscopic resection for
GCP, regardless of the presence or absence of EGC. Therefore, similar to ESD for EGC
with infiltration depth < 500pm, ESD emerges as a safe and effective minimally invasive
treatment for GCP, irrespective of the presence of concurrent EGC.

To determine whether the irregular shape of GCP impacted en-bloc and complete
resection rates, we compared the rates between groups with regular and irregular
shapes. Our analysis revealed no statistically significant difference, suggesting that
endoscopy can achieve en-bloc or complete resection even for GCPs with irregular
shapes.

Despite the promising results, this study had certain limitations, including a small
sample size and potential bias inherent in the retrospective design. Further research is
imperative to gain a more comprehensive understanding of the natural progression of
GCP and its malignant potential.

In summary, irregular shapes and mucosal lesion types observed during endoscopy
might serve as high-risk factors for GCP with EGC. Future studies should aim to clarify
the disease's natural progression and its malignant potential. Notably, ESD might be a

secure and efficacious minimally invasive treatment, regardless of the presence of EGC.

CONCLUSION

The findings suggested that endoscopic resection might serve as an effective and

minimally invasive treatment for GCP with or without EGC.
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Research perspectives
Further research is imperative to gain a more comprehensive understanding of the

natural progression of GCP and its malignant potential.

Research conclusions




The findings suggested that endoscopic resection might serve as an effective and

minimally invasive treatment for GCP with or without EGC.

Research results

Among the 104 patients diagnosed with GCP who underwent endoscopic resection,
12.5% had a history of previous gastric procedures. The primary site predominantly
affected was the cardia (38.5%, n = 40). GCP commonly exhibited intraluminal growth
(99%), regular presentation (74.0%), and ulcerative mucosa (61.5%). The leading
endoscopic feature was the mucosal lesion type (59.6%, n = 62). The average maximum
diameter was 20.9 * 15.3 mm, with mucosal involvement in 60.6% (n = 63). Procedures
lasted 73.9 + 57.5 minutes, achieving complete resection in 91.3% (n = 95). Recurrence
(4.8%) was managed via either surgical intervention (n = 1) or through endoscopic
resection (n = 4). Final pathology confirmed that 59.6% of GCP cases were associated
with EGC. Univariate analysis indicated that elderly males were more susceptible to
GCP associated with EGC. Conversely, multivariate analysis identified lesion
morphology and endoscopic features as significant risk factors. Survival analysis
demonstrated no statistically significant difference in recurrence between GCP with and

without EGC (P = 0.72).

Research methods
This retrospective study involved 104 patients with GCP who underwent endoscopic
resection. Alongside demographic and clinical data, regular patient follow-ups were

conducted to assess local recurrence.

Research objectives

Given the limited literature and reports on GCP, our research might hold significance in
raising awareness of GCP as a high-risk factor for EGC. Clinical differentiation from
conditions such as hypertrophic gastritis, mesenchymal tumors, gastric cancer, and

ectopic pancreas is crucial. Due to GCP's malignant potential, prompt removal through




endoscopy or surgery is essential, coupled with regular postoperative follow-up. In this
study, we delineated the endoscopic features of GCP and evaluated the impact of

endoscopic resection on the diagnosis and treatment of GCP.

Research motivation

Patients with GCP may either remain asymptomatic or present with non-specific
digestive symptoms, including abdominal pain and belching. Owing to the
unremarkable clinical characteristics and nonspecific endoscopic manifestations, most
clinicians possess limited understanding of GCP. Furthermore, GCP has been regarded
as a potential premalignant lesion; hence, the endoscopic diagnosis and early excision of
GCP are deemed crucial. In this study, we conducted a retrospective analysis of 104
cases of GCP treated by endoscopic resection at our center from October 2011 to
December 2022. Our analysis was based on their clinical manifestations, endoscopic
findings, pathological results, and treatments. The primary objectives were to delineate
the endoscopic features of GCP associated with early gastric cancer (EGC) and to assess

the impact of endoscopic resection on the diagnosis and treatment of GCP with EGC.

Research background

Gastric cystica profunda (GCP) is an uncommon gastric les'an characterized by
hyperplasia of connective tissues within the interstitium of the glands, involving the
submucosal layer or even the muscularis propria of the stomach. Widespread chronic
active or atrophic gastritis is considered a significant factor contributing to GCP.
Patients with GCP may either be asymptomatic or present with non-specific digestive
symptoms such as abdominal pain and belching. Due to the indistinct clinical
characteristics and non-specific endoscopic manifestations, most clinicians have limited
understanding of GCP. Additionally, GCP has been regarded as a potential
premalignant lesion. Endoscopic identification of irregular shapes and mucosal lesion

types may serve as high-risk factors for GCP associated with early gastric cancer (EGC).




Irrespective of EGC presence, endoscopic submucosal dissection (ESD) emerges as a

secure and effective minimally invasive treatment.
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