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Abstract

Objectives: Colorectal endoscopic submucosal dissection (ESD) for large
tumors is spreading worldwide. Gastric cancer (GC) sometimes occurs after
colorectal ESD. However, its status including frequency and risk factors have
not been examined well. In this study, we analyzed the detailed status of GC
after colorectal ESD.

Methods: This was a single-center retrospective study. Patients receiving
colorectal ESD between 2010 and 2018 were reviewed. All patients were
recommended to receive esophagogastroduodenoscopy (EGD) for screen-
ing. Finally, 436 patients receiving EGD, who underwent colorectal ESD for
lesions of >20 mm were analyzed. The primary outcome was the GC rate
after colorectal ESD, including intramucosal cancer. As a control, we com-
pared it to the GC rate in matched Japanese national cancer registry data.
The secondary outcome was risk factors for developing GC.

Results: The mean age was 66.9 + 10.6 and 55.3% were males. The GC rate
was 5.96% (26/436) with a median observation period of 27 months. It was
significantly higher than the mean GC rate in the diagnosed age calculated
with the cancer registry (0.26%, observed value/expected value ratio [95%
confidence interval]: 22.20 [14.50—32.53], p < 0.01). The comparison between
cases with and without GC showed that significant risk factors were male
(p = 0.02) and smokers (p < 0.01) and their GC rates were 8.3% and 10.9%.
Also, in the limited cases, Helicobacter pylori infection (past and present) and
atrophic gastritis were significant and their GC rates were 11.1% and 11.6%.
Conclusion: The GC rate was high after resecting colorectal tumors of >20
mm, suggesting the necessity of EGD.
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INTRODUCTION

Globally, in terms of cancer incidence in 2022, colorec-
tal cancer (CRC) ranked third with 1,926,425 cases and
gastric cancer (GC) ranked fifth with 968,784 cases.
The numbers of CRC and GC in 2018 were 1,096,601
and 1,033,701. In 2018, the incidence of CRC in Japan
was 155,625 people, the highest among all cancers, and
the number of GC was 124,319 people, which was the
third highest? The number of CRC and GC in 2012 was
134,575 and 132,159, respectively. Thus, the number of
CRCs is increasing and that of GC is decreasing in the
world and Japan.

Endoscopic submucosal dissection (ESD) is increas-
ing worldwide enabling en-bloc resection of large col-
orectal tumors®* GC is sometimes discovered during
the surveillance period after colorectal ESD. However,
various guidelines do not recommend esophagogastro-
duodenoscopy (EGD) for screening when treating CRC
either with endoscopy or surgery®® EGD is performed
as cancer screening in Japan and the GC rate by EGD
as cancer screening for general people was reported
0.91% (143/15763).° Old age, smoking, and Helicobac-
ter pylori (H. Pylori) infection have been identified as risk
factors for GC.'%-'2 Processed meat, excessive alcohol
consumption, obesity, excessive drinking, lack of exer-
cise, and smoking are recognized as risk factors for
CRC."31* Thus, smoking is overlapped as a risk factor
for both cancers. However, to date, the existence of CRC
and large colorectal tumors has not been reported to be
risk factors for GC. We previously reported a significantly
higher rate of metachronous GC in patients receiving
endoscopic resection for colorectal lesions >20 mm
compared to those for lesions <20 mm using large-scale
health insurance claims data in Japan.'® In this study, we
analyzed the detailed status of GC after real colorectal
ESDs.

METHODS

This was a retrospective single-center study. We exam-
ined 983 lesions in 876 patients who underwent col-
orectal ESD at our hospital between January 2010 and
June 2018 (Figure 1). In this period, EGD was recom-
mended for all patients for screening after colorectal
ESD. A first EGD was regularly recommended within 1
year after ESD and then, EGD was asked every 1-2
years according to risk factors of GC.'%~2 Based on the
Japanese guidelines, the indications for colorectal ESD
were (1) lesions >20 mm diagnosed endoscopically as
Tis or T1a, or (2) lesions <20 mm judged to be difficult to
resect by EMR owing to severe fibrosis or submucosal
invasion.® The rate of GC was examined until February
2022. Regarding the case registration period, we exam-
ined cases receiving ESD from 2010 to 2018 because

the data before 2009 did not include enough informa-
tion. Exclusion criteria included colorectal tumors <20
mm (80 cases), lesions of subsequent colorectal ESD
in cases with multiple ESDs (107 cases), no follow-up in
our center (260 cases), refusal of EGD for screening (69
cases) and hereditary diseases (two cases). Finally, we
analyzed 436 cases who received EGD for examining
GC after colorectal ESD after exclusion (Figure 1).

Endpoints

The primary endpoint was the rate of GC after col-
orectal ESD compared with the rate in the general
Japanese population calculated with the cancer registry.
Secondary endpoints were as follows: (1) the analy-
sis of risk factors such as age, sex, life habits, body
mass index, serum carcinoembryonic antigen (CEA),
diabetes, and history of malignant disease, colorectal
tumors characteristics, GC lesions characteristics and H.
pylori infection (past and present), and atrophic gastritis,
for developing GC after colorectal ESD comparing the
GC and non-GC cases, (2) the cumulative rate of GC
for overall patients and the rates of patients with risk
factors discovered for the development of GC, (3) the
analysis of GC cases before and after colorectal ESD,
including location, size, histopathological subtype, tumor
depth, the existence of atrophic gastritis, and the time
from ESD to detecting GC.

The rate of GC in the Japanese population was
estimated according to data from the National Cancer
Registry of Japan in 20182 The data provided the inci-
dence of GC by person’s age category (every 5 years)
and sex every year at diagnosis (2016-2019). We only
matched our patient’s sex, age, and EGD date to the
year of diagnosis to the National Cancer Registry data
though we did not extract individual cases from it by
matching sex, age, and EGD year with each subject. The
national data only provided GC diagnosis frequencies
from 2016 to 2019. Thus, for patients who underwent
EGD before 2015, we matched cases to 2016 data, and
for those after 2020, to 2019 data. We adopted the last
EGD for patients who received multiple EGD. For exam-
ple, a male case receiving colorectal ESD in 2014 and
receiving the last EGD after ESD in 2020 (his age was
64 years old at the EGD) was matched to a male case
aged 60-64 years category in the 2019 data. Then, the
GC rate of this case was estimated according to the
matched case. Accordingly, we calculated the estimated
mean rate of GC in the year of diagnosis for those peo-
ple after matching and comparing the data to the real
rate obtained from our patients. We also calculated the
estimated mean cumulative rate of GC for those peo-
ple, summing all GC incidences by age category (every
5 years) from 0 years old to EGD date and compared
the real rate. In this analysis, we calculated the real
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983 consecutive lesions with colorectal ESD lesions in 876 patients
January 2010-June 2018
Lesions of <20 mm, n=80
Lesions of subsequent colorectal ESD in
cases with multiple ESDs, n=107
No follow-up in our center, n=260
Refusal of EGD for screening, n=69
Hereditary diseases, n=2
436 patients with colorectal ESD for lesions of 220mm
receiving EGD for examining GC after ESD
Mean age: 66.9+10.6 years
Median observation period [IQR] 27 months [12-53 months]
31 patients having GC before colorectal ESD
ESD: endoscopic submucosal dissection, EGD: esophagogastroduodenoscopy, GC: gastric cancer ,
IQR: interquartile range
FIGURE 1 The flow diagram of the present study.

number of GC (observed value)/expected number of
GC described above (expected value) as an O/E ratio.

Present smokers and ex-smokers with a Brinkman
index >400 were defined as smokers according
to a paper'® People drinking pure alcohol amount
>120 g/ week are defined as drinkers, modifying the
World Health Organization (WHO) statement because
Japanese people frequently had weak effects of alcohol
metabolizing enzymes.'”-'® The colorectal tumor loca-
tion was divided into three types: right-side colon (cecum
to transverse colon), left-side colon (descending colon to
sigmoid colon), and rectum. The morphology type was
classified into polypoid and nonpolypoid types based on
the Paris classification.'® Colorectal lesion size was cal-
culated according to resected specimens with ESD. The
H. pylori infection (past and present) was detected by
the urea breath test, serum H. pylori antibody test, or the
patient’s history of H. pylori eradication from the elec-
trical record system. Atrophic gastritis was diagnosed
endoscopically according to the Kimura-Takemoto clas-
sification by recorded endoscopic images and atrophic
grade was classified into close type and open type?°
The tumor location of GC was divided into three parts:
the upper part (cardia and fundus), the middle part
(corpus), and the lower part (antrum and pylorus).

Histopathological diagnosis for colorectal lesions and
GC was performed according to the WHO classifi-
cation and the Japanese guidelines?'23 The type
of GC was classified as well (well-moderately differ-
entiated tubular and papillary adenocarcinoma), poor
(poorly differentiated carcinoma and signet-ring cell
carcinoma).

This study was conducted following the World Med-
ical Association Declaration of Helsinki and was
approved by the institutional review board and ethics

committees of Kyoto Prefectural University of Medicine
(ERB-C-1944). This study was retrospective, and the
opt-out approach was adopted, using their website or a
notice in the posting area.

Statistical analyses

The Mann-Whitney U test or chi-squared test was used
for statistical analysis. After matching, the expected
numbers of GC cases in the population were calcu-
lated based on the mean rate and the mean cumulative
rate to obtain O/E ratios, and 95% confidence intervals
(95% Cls) and p-values for the ratios were obtained
using Byar’s method. The Kaplan—Meier analysis of the
cumulative rate of GC was performed and the com-
parison of sex and smoking was performed using the
log-rank test. Multivariate analysis was performed using
the Cox proportional hazards model and age, sex, and
variables with p < 0.05 in the univariate analysis were
included. Prior to conducting the multivariate analysis,
variables exhibiting high multicollinearity were excluded.
Statistical significance was set at p < 0.05. All statisti-
cal analyses were performed using statistical software
(SPSS software, version 22.0; IBM Japan Ltd. or R ver-
sion 4.2.2 for Windows; R Foundation for Statistical
Computing)

RESULTS

Among 436 patients, the mean age was 66.9 + 10.6
years and the male ratio was 55.3% (241/436; Table 1).
Histopathological diagnosis of Tis+T1< in colorectal
ESD was 60.6% (264/436).
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TABLE 1 Patient characteristics of all 436 cases.

Patient number

Lesion number

Age (years), mean + SD (range)

<75 years old/>75 years old, % (n)

Sex, male/female, % (n)

Smoker, % (n)

Drinker, % (n)

BMI, mean + SD

Diabetes mellitus, % (n)

Past history of malignant disease, % (n)

Colorectal tumor location, right-side/left-side/rectum, % (n)
Colorectal tumor morphology, polypoid/nonpolypoid, % (n)
Colorectal tumor size, mm, mean + SD (range)

Colorectal tumor histopathology, SSL/adenoma/Tis/T1, % (n)
H. pylori infection, negative/positive/unknown, n

H. pylori infection (past and present) in the identified case, % (n)
Atrophic gastritis, negative-positive/unknown

Atrophic gastritis, % (n)

Atrophic grade, close type/open type, %, (n)

Median observation period, month [IQR]

436
436

66.9 + 10.6 (22-90)

74.8/25.2 (326/110)

55.3/44.7 (241/195)

27.3 (119/436)

32.6 (142/436)

225+35

14.7 (64/436)

20.9 (91/436)

49.8/20.0/30.3 (217/87/132)
20.9/79.1 (91/345)

32.7 + 35.9 (20-140)
4.9/34.6/45.0/15.6 (21/151/196/68)
75/180/181

70.6 (180/255)

75/173/188

69.8 (173/248)

45.7/54.3 (79/94)

27 [12-53]

Abbreviations: BMI, body mass index; H. pylori, Helicobacter pylori; IQR, interquartile; left-sided, descending colon to sigmoid colon; right-sided, cecum to transverse

colon; SD, standard deviation; SSL, sessile serrated lesion.

TABLE 2

The rate of gastric cancer after resecting lesions >20 mm with colorectal endoscopic submucosal dissection compared to the

expected rate in the regular Japanese population using the National Cancer Registry.

Number (O)/ rate of GC Expected number of GC (E) OJE ratio 95% ClI, p-value After matching
26/ 5.96% 1.17 22.20 14.50-32.53, <0.01 Estimated mean rate of GC in
diagnosed age after was 0.26%
14.72 1.76 1.15-2.58, <0.01 Estimated mean cumulative rate

of GC was 3.37%

Abbreviations: E, expected value; ESD, endoscopic submucosal dissection; GC, gastric cancer; O, observed value; 95% Cl, 95% confidence interval.

The rate of GC after colorectal ESD was 5.96%
(26/436) with a median observation period [interquartile
range] of 27 months [12-53 months] (Table 2). The rate
was significantly higher than both the mean rate of GC
in the diagnosed age group (0.26%, O/E ratio (95% CI):
22.20[14.50-32.53] (p < 0.01) and the estimated mean
cumulative rate of GC (3.37%, O/E ratio (95% Cl): 1.76
[1.15-2.58], p < 0.01) in the Japanese population.

Regarding comparing GC and non-GC groups, the
male ratios were 76.9% and 53.9% (p = 0.02; Table 3
and Supporting Information Figure). The rates of smok-
ers were 53.8% and 29.8% (p = 0.01). H. pylori infection
(past and present) in the 255 identified cases and
atrophic gastritis in the 248 identified cases were also
significant (p = 0.02 and p = 0.04) and the GC rates for
them were 11.1% and 11.6%. In a multivariate analysis,
only H. pylori infection was significant (hazard ratio: 5.05:
95% CI: 1.97-13.00, p < 0.01).

The overall cumulative rate was 3.91%, 4.50%, and
9.54% one year, three years, and five years after colorec-
tal ESD (Figure 2a). There were significant differences
in the rate of sex (p = 0.01) and smoking (p < 0.01;
Figure 2b,c).

The atrophic grade of cases with GC and with-
out GC after colorectal ESD was examined (Table 4).
There was a significant difference in the rate of open
type between the GC and non-GC groups (p < 0.01).
The rate of GC was 17.0% in open-type atrophic
gastritis.

We compared 31 cases of GC before colorectal ESD
with 26 cases of GC after colorectal ESD (Table 5). The
mean age was 74.4 + 7.9 vs. 67.1 + 13.5 (p = 0.01).
The mean body mass index was 20.7 + 2.7 vs. 22.7 +
3.5 (p < 0.01), respectively. The mean tumor size of GC
(p = 0.03) and the tumor depth of GC (p < 0.01) were
significant.
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Univariate analysis
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The comparison of clinical characteristics of cases with gastric cancer and without gastric cancer after colorectal endoscopic

Multivariate analysis

GC Non-GC
Overall 26 410
Age, mean + SD (range) 67.1+13.5 66.9 + 10.3
(22-82) (35-90)

<75 years old, % (n) 69.2 (18) 75.1 (308)

>75 years old, % (n) 30.8 (8) 24.9 (102)
Sex

Male, % (n) 76.9 (20) 53.9 (221)

Female, % (n) 23.1(6) 46.1 (189)
Smoker, % (n) 53.8 (14) 29.8 (122)
Non-smoker, % (n) 46.2 (12) 70.2 (288)
Drinker, % (n) 46.2 (12) 31.7 (130)
Non-drinker, % (n) 53.8 (14) 60.3 (280)
BMI, mean + SD 22.7 + 3.5 225+ 3.4
Diabetes mellitus, % (n) 19.2 (5) 14.4 (59)
Past history of malignant disease, % (n) 26.9 (7) 20.5 (84)
Colorectal tumor location

Right-side, % (n) 46.2 (12) 50.0 (205)

Left-side, % (n) 23.0 (6) 19.8 (81)

Rectum 30.8 (8) 30.2 (124)
Colorectal tumor morphology

Polypoid, % (n) 19.2 (5) 21.0 (86)

Nonpolypoid, % (n) 80.8 (21) 79.0 (324)
Colorectal tumor size, mm, mean + SD 33.5+12.6 32.6 +15.0
Colorectal histopathology

SSL+adenoma, % (n) 26.9 (7) 40.2 (165)

Tis+T1, % (n) 73.1 (19) 59.8 (245)

T1, % (n) 23.1 (6) 15.1 (62)
H. pylori infection (past and present), % (n)  90.9 (20) 68.7 (160)
Atrophic gastritis, % (n) 90.9 (20) 67.7 (153)
Median observation period, month [IQR] 11.5[2-45.5] 12.5[12-47]

Rate of GC,
% (n)

5.9 (26/436)

5.5 (18/326)
7.3 (8/110)

8.3 (20/241)
3.1 (6/195)
10.3 (14/136)
4.0 (12/300)
8.5 (12/142)
4.8 (14/294)

7.8 (5/64)
7.7 (11/91)

5.5 (12/217)
6.9 (6/87)
6.1 (8/132)

5.5 (5/91)
6.1 (21/345)

4.1 (71172)
7.2 (19/264)
8.8 (6/68)
11.1 (20/180)
11.6 (20/173)

p-value

0.45

0.50

0.02
0.01
0.12
0.91
0.49

0.43

0.90

0.83
0.36
0.17
0.27
0.02

0.04
0.83

Hazard

ratio 95% CI p-value

1.98 0.72-5.43  0.18

2.28 0.95-5.46  0.06

5.05 1.97-13.00 <0.01

n.c.

Abbreviations: BMI, body mass index; Cl, confidence interval; ESD, endoscopic submucosal dissection; GC, gastric cancer; IQR, interquartile; left-sided, descending
colon to sigmoid colon; n.c., not calculated for multicollinearity; right-sided, cecum to transverse colon; SD, standard deviation; SSL, sessile serrated lesion.

TABLE 4 The atrophic grade of cases with gastric cancer and without gastrid cancer after colorectal endoscopic submucosal dissection.

GC
18.2 (4/22)
72.7 (16/22)

Abbreviations: ESD, endoscopic submucosal dissection; GC, gastric cancer.

Atrophic grade close type, % (n)
Atrophic grade open type, % (n)

DISCUSSION

GC was reported as the most frequent cancer (1%—3%)
after resection of CRC in Japan, Korea, and Germany
and it was more common in men 2426 |n another study,

Non-GC Rate of GC, % (n) p-value
33.2 (75/226) 5.1 (4/79) 0.22
34.5 (78/226) 17.0 (16/94) <0.01

the incidence of GC was significantly higher in patients
who underwent surgery for CRC (follow-up period: 28.3
+ 25.11 months, GC: 2.3%) than in the control group
without CRC (follow-up periods: 44.4 + 25.37 months,
GC: 0.5%, p = 0.002)?” We also reported the rate of
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FIGURE 2 The cumulative rate of gastric cancer (GC) about sex and smoking. (a) The overall rate; (b) The rates about sex; (c) The rates

about smoking.

TABLE 5 The comparison of clinical characteristics of cases with gastric cancer before and after colorectal endoscopic submucosal

dissection.

Cases of GC before

Cases of GC after

colorectal ESD (n = 31) colorectal ESD (n = 26) p-value

Patient number 34,6.6% (31/467) 26,6.0% (26/467) 0.49
Age (years), mean + SD (range) 74.4 + 7.9 (40-86) 67.1 + 13.5 (22-82) 0.01
<75 years old/>75 years old, % (n) 38.7/61.3 (12/19) 69.2/30.8 (18/8) 0.02
Sex, male/female, % (n) 71.0/29.0 (22/9) 76.9/23.1 (20/6) 0.83
Smoker, % (n) 38.7 (12) 65.4 (13) 0.39
Drinker, % (n) 32.3 (10) 46.2 (12) 0.28
BMI, mean + SD (range) 20.7 £ 2.7 (15.3-32.0) 22.7 + 3.5 (16.2-32.0) <0.01
CEA, mean + SD (range), ng/ml 6.5 + 14.8 (0.8-73.1) 2.8 +2.1(0.9-12.1) 0.08
Colorectal tumor location, right-side/left-side/rectum, % (n) 61.3/22.6/16.1 (19/7/5) 46.2/23.1/30.8 (12/6/8) 0.38
Colorectal tumor morphology, polypoid/nonpolypoid, % (n) 9.7/90.3 (3/28) 19.2/80.8 (5/21) 0.51
Colorectal tumor size, mm, mean + SD (range) 33.5 + 17.3 (20-85) 33.5 + 12.6 (20-80) 0.49
Colorectal histopathology, SSL+adenoma/Tis/T1, % (n) 45.2/45.2/9.7 (14/14/3) 26.9/50.0/23.1 (7/13/6) 0.58
GC Lesion number, n 33 32

Tumor location, U/M/L/Unknown case, % (n) 7.7/38.5/53.8 (2/10/14/7) 13.8/62.1/24.1 (4/18/7/3) 0.08
Tumor size, mm, mean + SD 29.1+183 19.0+16.5 0.03
Histopathological subtype, well/poor/unknown, % (n) 51.5/9.1/39.4 (17/3/13) 71.9/18.8/9.4 (23/6/3) <0.01
Tumor depth, Tis/T1 or deeper, % (n) 36.4/63.6 (12/21) 71.9/28.1 (23/9) <0.01
Atrophic gastritis, % (n) *93.7 (15/16) *90.9 (20/22) 0.93
Time from ESD to detecting GC, month, mean + SD, 71.6 + 87.5 27.9+29.0 <0.01
<3 years/>3 years, % (n) 54.8/45.2 (17/14) 57.7/42.3 (15/11) 0.82

Abbreviations: BMI, body mass index; CEA, carcinoembryonic antigen; ESD, endoscopic submucosal dissection, GC, gastric cancer; L, lower part; LDL-C, low-density
lipoprotein cholesterol; left-sided, descending colon to sigmoid colon; M, middle part; poor, signet-ring cell carcinoma or poorly differentiated carcinoma; right-sided,
cecum to transverse colon; SD, standard deviation; SSL, sessile serrated lesion; TG, triglyceride; U, upper part; well, well-moderately tubular or papillary adenocarcinoma.

GC after endoscopic resection for colorectal lesions
using large-scale Japanese health insurance claims
data including 5,710,000 patients data. The rate for col-
orectal lesions >20 mm (1.17%, median follow-up: 23
months) was significantly higher than those for lesions
<20 mm (0.65%, median follow-up: 22 months)."

However, compared to these rates, the real incidence of
GC in the Japanese general population was reported
0.91% by EGD and we hypothesized that there was
a discrepancy between data using health insurance
claims and real data.? In the current study of real cases,
the rate of GC after resection of colorectal lesions
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of >20 mm was substantially high (5.96%), comparing
the estimated rate of diagnosed year (0.26%) and the
cumulative rate (3.37%) from Japanese National Cancer
Registry. This suggested colorectal lesions >20 mm are
related to GC similar to our previous study.'® Based on
our findings, patients undergoing treatment for large col-
orectal lesions should be evaluated with EGD to monitor
for the development of GC.

We emphasized the size of resected colorectal
lesions instead of histopathology as the gold standard
for various evaluations. Because the histopathologi-
cal diagnosis is sometimes subjective and different for
each pathologist even if WHO classification is adopted.
Oppositely, we considered that lesion size is more
objective than histopathological diagnosis. For lesion
size, all resected specimens of ESD were pinned in
our institution and calculated accurately. Regarding the
analysis according to histopathological diagnosis, the
rates of GC of CRC (Tis+ <T1) and benign tumors
(SSL+adenoma) were not significant (7.2% vs.4.1%,p =
0.17). Thus, the histopathological diagnosis of CRC was
not related to metachronous GC. After resecting colorec-
tal lesions >20 mm, we also reported that metachronous
advanced adenoma occurred significantly more than
lesions <20 mm .28 Thus, patients with colorectal lesions
measuring >20 mm may have malignant potential affect-
ing various organs. Further large-scale research, free
from selection bias, is necessary to substantiate this
finding.

Besides colorectal lesions >20 mm, age >65 years,
male gender, diabetes mellitus, liver disease, and H.
pylori infection were also significant risk factors for GC
after colonoscopic resection in our previous study?®
Older age and male gender have been well reported
as risks for GC.'%-12:30 QOlder age could have a great
potential related to both the occurrence of large col-
orectal lesions and GC. A recent meta-analysis showed
that the risk of GC was 46% and 14% higher in individu-
als with diabetes mellitus than in those without diabetes
mellitus3! In the current study, older age and diabetes
mellitus were not significant risk factors of GC probably
due to limited numbers.

H. pylori infection has been reported as a definite
risk factor for the development of GC. However, the
incidence of GC after H. pylori eradication in Japan
was still relatively high after treatment for GC, vary-
ing from 4% to 13% after a median follow-up survey
of 4.5 years.'0-12:32.33 Another study reported that the
risk increased 9.3 times if the atrophy was severe.?
Additionally, there are also several unique reports sug-
gesting that H. pylori infection increases the risk of
colorectal adenoma4-3% Moreover, a systemic review
reported a positive association (odds ratio: 1.70, 95%
Cl: 1.64—1.76) between H. pylori infection and CRC.3’
The rationale of this was suspected that chronic gastritis
due to H. pylori infection can increase gastrin produc-
tion and induce systemic inflammation by increasing the
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production and activity of inflammatory markers such as
cyclooxygenase-2 .32 Thus, these changes may promote
colorectal neoplasia. Recent research has elucidated
the detailed mechanisms by which H. pylori infection
promotes CRC3° H. pylori infection induces immune
alterations, characterized by a reduction in regulatory T
cells and pro-inflammatory T cells. It also activates pro-
carcinogenic STAT3 signaling and leads to the loss of
goblet cells. These factors are thought to contribute to
tumor development. Large colorectal lesions have been
identified as a risk factor for GC in the current and pre-
vious studies, which may be associated with H. pylori
infection.!® Further investigation is warranted to confirm
the relationship between large colorectal lesions and the
development of GC.

Compared with the GC cases before colorectal ESD,
the GC cases after colorectal ESD were significantly
smaller and the tumor depth was less invasive. Because
EGD was performed for screening after colorectal ESD
in our study and most cases were asymptomatic. In
Japan, radiography or EGD for screening as GC is rec-
ommended for patients >50 years old every 2 years.
However, the participant rate was reported 48.4% in
20229 Thus, we suggest the resection of colorectal
lesions >20 mm should be another option for people to
receive EGD for screening.

Regarding limitations, this was a single-center, ret-
rospective study with a small number of cases in
Japan. About one-third of the patients refused EGD
after colorectal ESD. Data about patients and lesion
characteristics were missing in some patients. H. pylori
infection and atrophic gastritis were examined in lim-
ited cases. Four cases with GC after colorectal ESD
received EGD in other institutions and medical records
only about GC were achieved. Thus, the existence of
atrophic gastritis could not be examined. The number
of H. pylori eradication was not examined. The distinc-
tion between simultaneous and metachronous GC could
not be clarified in the current study. Because we did not
perform EGD before colorectal ESD in cases with GC
after colorectal ESD. We utilized national cancer reg-
istries, but information on the presence of large tumors
was not included in the registry data. The comparison
of the incidence of GC with that of a colorectal tumor-
free population who underwent EGD at our institution,
using matching based on age, sex, and H. pylori infection
status, should be performed in our future study. How-
ever, the prevalence of large colorectal tumors (>20
mm) was notably low in our prior study.'® Specifically,
the treatment rate for colorectal tumors >20 mm was
only 4.9% among all colorectal endoscopic resections
(3065/62,392), suggesting that such lesions are quite
rare in the general population. Therefore, we believe that
this low prevalence did not significantly affect our analy-
sis in comparison to the national cancer registry data.
The H. pylori eradication has been widely performed
since 2013 as approved by the health insurance system
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and this led to a decrease in the incidence of GC in the
Japanese population ?

CONCLUSION

The GC rate after resecting colorectal lesions >20 mm
with ESD was 5.96%, suggesting the necessity of EGD
to find GC in the early stage regardless of symptoms.
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SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

Supporting Figure A case of gastric cancer (T1) after
colorectal endoscopic submucosal dissection. (a)
63-year-old man, 0-lla, 30mm, rectum; (b) ESD, en bloc
resection; (c) Histopathology: well-differentiated adeno-
carcinoma, Tis, horizontal and vertical margin (-); (d) The
patient initially refused EGD and received EGD 5 years
after colorectal ESD. The lesion was 0-lla, 12mm, middle
body (black arrow). Atrophic gastritis: positive; (e) ESD,
en bloc resection; (f) Histopathology: well-differentiated
adenocarcinoma, T1 (450 um), lymphovascular invasion
(-), and horizontal and vertical margin (-).
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