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Objectives: Low-grade gastric adenomas (LGA) are managed using a variety of methods, un-
like high-grade adenomas or early gastric cancers, which follow more standardized treatment
protocols. This study aimed to assess the current practices and follow-up strategies used by
South Korean gastroenterologists in managing LGA. Methods: An online survey was created
with Google Forms and distributed to South Korean gastroenterologists via email or paper in-
structions containing a Quick Response code. Results: A total of 130 South Korean gastroen-
terologists responded to the survey. The size criteria for endoscopic treatment of LGAs were as
follows: size-independent (68.5%), =5 mm (13.1%), >1 cm (16.2%), >1.5 cm (0.8%), and >2
cm (1.5%). Treatment decisions, such as performing endoscopic submucosal dissection, were
primarily influenced by lesion size (88.5%), endoscopic appearance (62.3%), and location
(41.5%). For lesions >1.5 cm, 85.3% (n=111) of respondents favored endoscopic submucosal
dissection, whereas for lesions <1 cm, endoscopic mucosal resection or argon plasma coagula-
tion was preferred. Regarding follow-up endoscopy intervals, most respondents (70.0%) con-
ducted follow-up within 6 months post-endoscopic resection, with subsequent endoscopies at
1-year intervals. Conclusions: This study provides a detailed overview of the current manage-
ment strategies for LGAs among South Korean gastroenterologists, highlighting the variability in
approaches. Further research is required to develop more standardized guidelines for the man-
agement and surveillance of LGA.
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INTRODUCTION

The incidence of gastric cancer is rising globally, with no-
tably high rates in East Asian countries, including South Ko-
rea.' In South Korea, the widespread use of upper gastrointes-
tinal endoscopy for health screening has led to increased early
detection of gastric cancer and adenomas. Consequently, the
number of endoscopic resections is also rising.* A recent na-
tionwide, population-based study in South Korea reported
that approximately 100000 endoscopic submucosal dissections
(ESDs) were performed for gastric cancer or adenoma between
2011 and 2017. Gastric adenoma, a precursor to gastric cancer,
is classified into low-grade adenoma (LGA) and high-grade
adenoma (HGA). The risk of malignancy in gastric adenomas
varies according to the histological grade. In cases of HGA, the
progression to gastric cancer occurs in approximately >50% of
patients, though results vary among studies. The malignancy
risk for LGA is considered relatively low, approximately <10%.*
Given the high malignancy risk, endoscopic resection, partic-
ularly ESD, is recommended for HGA; however, the treatment
approach for LGA remains controversial due to its lower ma-
lignancy risk.

International guidelines and Korean publications have sug-
gested various management methods for gastric adenomas.>”
However, in South Korea, specific guidelines are still lacking.
Generally, international guidelines recommend endoscopic
resection as the primary treatment for gastric adenomas, re-
gardless of histological grade, with common methods includ-
ing endoscopic mucosal resection (EMR) and ESD. For LGA,
resection is advised despite the low risk of malignant transfor-
mation. Yet, previous guidelines also support follow-up obser-
vation, leaving the necessity of treatment open to debate.®'
Treatment approaches for LGA also depend on lesion size, but
clear standards are absent. According to the British Society of
Gastroenterology (BSG) guidelines, EMR is recommended for
lesions <1 cm, while ESD is preferred for lesions >1 cm.” The
recent European Society of Gastrointestinal Endoscopy (ESGE)
guidelines recommend ESD as the primary treatment for le-
sions of any size, with EMR as an alternative option for elevat-
ed lesions <10 mm and where en bloc resection is feasible by
the endoscopist.” Additionally, argon plasma coagulation (APC)
has been shown to be effective for small LGAs in several stud-

ies)lkl}

and is favored by many physicians in clinical settings
when indicated.

The follow-up protocol post-endoscopic resection of LGAs
remains ambiguous. The BSG guidelines recommend follow-
up examinations one year after resection,” while the ESGE
guidelines suggest scheduled endoscopic surveillance post-

resection, although they do not specify the intervals.” Conse-
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quently, despite ongoing debates regarding the treatment and
follow-up of LGAs, no comprehensive studies have yet delin-
eated the overall treatment landscape. This study aims to ex-
plore the current management and follow-up practices for gas-
tric LGAs among South Korean gastroenterologists.

METHODS

Study design and data collection

This survey-based study was carried out from March to June
2024. An online questionnaire, developed using Google Forms,
was distributed to South Korean gastroenterologists via email
or paper instructions with a Quick Response code. The ques-
tionnaire, crafted by members of the Research Management
Committee of the Korean College of Helicobacter and Upper
Gastrointestinal Research, addressed various aspects of LGA
management. It included 18 questions across four categories:
1) demographics (age, sex, geographic area, and primary prac-
tice setting), 2) clinical experience with LGA, 3) treatment for
LGA, and 4) follow-up after LGA treatment (Supplementary
Material in the online-only Data Supplement). For certain
items, including questions on treatment preferences for LGA,
multiple responses were allowed to reflect clinical decision-
making.

Statistical analysis

Responses were collected and recorded in Microsoft Excel
spreadsheets (2019, Microsoft Corp.). The data were subse-
quently analyzed using IBM SPSS Statistics software for Win-
dows, version 26.0 (IBM Corp.).

Ethical approval

All responses to the survey used in this study were volun-
tary, and confidentiality of the data was ensured. Participants
were provided with an introduction that explained the pur-
pose and content of the study. Before proceeding with the
questionnaire, they were required to give their written con-
sent by selecting “yes” or “no.” Ethical approval for the study
was granted by the Institutional Review Board (IRB) of the
Inje University Haeundae Paik Hospital (HPIRB 2024-02-
020-002).

RESULTS

Demographics

The survey included responses from 130 gastroenterologists.
The majority of respondents were aged between 30 and 50
years, with 80.8% being male. Geographically, many respondents
were from Seoul, Gyeonggi, and Gyeongsang. Most worked in
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general hospitals that have more than 500 beds. The average
number of ESD procedures performed per month by the re-
spondents was distributed as follows: 215 procedures (26.3%),
5-14 procedures (39.8%), 2—4 procedures (19.5%), and <1 pro-
cedure (14.4%). Additionally, most respondents had over five
years of endoscopic experience, and 61.9% of them had com-
pleted >200 cumulative ESD clinical procedures. The baseline
characteristics of all respondents are detailed in Table 1.

Criteria for endoscopic treatment and preferred
methods of LGAs

A significant majority (68.5%) of gastroenterologists fa-
vored resection of LGAs regardless of lesion size. Further-
more, 16.2% recommended resection for lesions >1 cm, while

Table 1. Demographic and clinical experience of surveyed gas-
troenterologists

Characteristic Value (n=130)
Age groups
30-39yr 35 (26.9)
40-49 yr 57 (43.8)
50-59 yr 33(25.4)
260 yr 5(3.8)
Sex
Female 25(19.2)
Male 105 (80.8)
Geographic area
Seoul 37 (28.5)
Gyeonggi 28 (21.5)
Gangwon 3(2.3)
Chungcheong 13 (10.0)
Gyeongsang 39(30.0)
Cholla 8(6.2)
Jeju 2(1.5)
Primary practice setting
General hospital with >500 beds 96 (73.8)
General hospital with <500 beds 23(17.7)
Clinic with outpatient treatment 11 (8.5)
Clinical experience in endoscopy
<5yr 19 (14.6)
5-9yr 31(23.8)
10-19 yr 44 (33.8)
220 yr 36 (27.7)
Clinical experience in gastric ESD
(cumulative number of cases)
<50 12 (10.2)
51-99 19 (16.1)
100-199 14 (11.9)
>200 73 (61.9)

Data are presented as n (%).
ESD, endoscopic submucosal dissection.
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13.1% preferred resection for lesions =5 mm (Fig. 1). The pri-
mary factors influencing the decision to choose ESD as a treat-
ment method for LGA were lesion size (88.5%), endoscopic
findings (62.3%), and location (41.5%), such as the antrum,
body, and cardia.

Fig. 2 illustrates the preferred endoscopic resection meth-
ods based on lesion size. For lesions >1.5 cm, 85.3% of respon-
dents favored ESD. For lesions <1 cm, EMR, modified EMR,
or APC were commonly chosen. In more detail, for lesions
measuring 0.5-1 cm, 87.7% of respondents preferred EMR or
modified EMR, and 16.2% favored APC. For lesions <0.5 cm,
68.5% of respondents chose EMR or modified EMR, 16.2%
chose APC, and 10.0% opted for follow-up observation. For
lesions measuring 1 to 1.5 cm, EMR and ESD were similarly
favored by respondents. Additionally, Fig. 3 shows the pre-
ferred methods among respondents who selected modified
EMR according to lesion size.

Preferences for endoscopic resection methods also varied
based on ESD proficiency (Fig. 4): when categorizing cumu-
lative ESD clinical experience at 200 cases, there was no sig-
nificant difference in the choice of resection method between
respondents with >200 cases of experience and those with
<200 cases. However, more experienced practitioners showed

Il Allsize Il >5mm Bl >1cm [ >215cm [ 22cm
Fig. 1. Size criteria for recommending endoscopic treatment.
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Fig. 2. Preferred endoscopic resection method according to lesion
size. APC, argon plasma coagulation; EMR, endoscopic mucosal
resection; ESD, endoscopic submucosal dissection.



a slightly higher tendency to opt for observation for lesions
<1 cm compared to those with less experience. For lesions
>1.5 cm, both groups preferred ESD, although at a lower rate,
experienced practitioners were more likely to choose EMR or
modified EMR than their less experienced counterparts.

Management of positive resection margins

In cases of pathologically positive resection margins follow-
ing endoscopic resection, 56.2% of respondents chose APC to
address residual suspicious lesions. Meanwhile, 50.0% of gas-
troenterologists opted for follow-up and observation, 48.5%
considered redoing ESD, and 20.8% selected EMR. Fig. 5 dis-
plays the management strategies for positive resection margins.

Follow-up strategies and Helicobacter pylori
eradication

Regarding follow-up endoscopy intervals, 70.0% of respon-
dents conducted endoscopic follow-ups within six months
after endoscopic resection, with subsequent endoscopies at
yearly intervals. Additionally, 26.9% reported performing fol-
low-up endoscopies annually starting immediately after the
procedure (Fig. 6). Responses also varied concerning the end
point of follow-up endoscopy after endoscopic treatment: 40.0%
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Fig. 3. Preferred modified EMR method according to lesion size.
EMR, endoscopic mucosal resection.
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continued follow-up for more than five years, 29.2% between
three and five years, 13.1% for more than two years, while the
remaining 13.1% and 4.6% continued for more than one year
and six months, respectively. The vast majority of respondents
(97.7%) reported administering H. pylori eradication therapy
to patients with gastric adenomas.

DISCUSSION

For early gastric cancer (EGC), there is consensus on endo-
scopic resection when indicated, with the recent American So-
ciety for Gastrointestinal Endoscopy (ASGE) guidelines rec-
ommending the use of EMR or ESD for lesions <2 cm without
ulcers, and favoring ESD over EMR for lesions >2 cm, regard-
less of ulcer presence.' However, the treatment approach for
LGAs remains controversial due to their low malignancy risk,
unlike HGAs or EGC. Previously, the revised Vienna classifi-
cation recommended follow-up observation for LGAs, along-
side resection based on endoscopic findings or genetic factors."”
Recent guidelines advocate for endoscopic resection for both
HGA and LGA to secure an accurate pathological diagnosis.*”’
The BSG guidelines recommend complete endoscopic resec-
tion for both LGA and HGA.” Additionally, both the ASGE
and the ESGE guidelines recommend endoscopic resection for
adenomas of any grade or size.*’ While a consensus on endo-
scopic resection of LGA has been established, detailed criteria
for the resection and its methods are not yet clearly defined.
This survey revealed the actual clinical practices of LGA man-
agement among South Korean gastroenterologists. Approxi-
mately 69% of physicians preferred resection for LGAs regard-
less of lesion size, whereas lesion size was the primary factor
influencing the choice of ESD as a treatment method. For le-
sions >1.5 cm, ESD was the preferred method, while EMR or
APC was chosen for lesions <1 cm.

As mentioned earlier, some previous guidelines recommend-
ed follow-up rather than treatment for LGAs; however, most
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Fig. 4. Preferred endoscopic resection methods according to lesion size and based on proficiency of ESD. Respondents with <200 cumulative
ESD cases (A), and respondents with 2200 cumulative ESD cases (B). APC, argon plasma coagulation; EMR, endoscopic mucosal resection;
ESD, endoscopic submucosal dissection.
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Observation | 65 (50.0%)
APC | 73 (56.2%)
EMR[ ] 27(20.8%)
ESD | 63 (48.5%)

Fig. 5. Management strategies for positive resection margins.
APC, argon plasma coagulation; EMR, endoscopic mucosal resec-
tion; ESD, endoscopic submucosal dissection.

1.5%

Il Do not perform surveillance endoscopy

Bl Surveillance within 6 months followed by annual intervals

B Annual intervals after the procedure

[ Intervals of 2 years after the procedure

L1 Surveillance within 6 months followed by a 2-year intervals
Fig. 6. Follow-up strategies after endoscopic treatment.

recent guidelines now advocate for endoscopic treatment. In
this study, the majority of respondents opted for treating LGAs,
with 68.5% choosing treatment regardless of lesion size. This
decision is largely influenced by concerns about histological
discrepancies between pre- and post-endoscopic resection di-
agnoses. Such discrepancies often occur between the diagno-
ses from forceps biopsy and the actual resected specimens,
where lesions are frequently upgraded histologically follow-
ing endoscopic resection.® A recent meta-analysis revealed
that 25% of lesions initially diagnosed as LGAs were upgraded
to more advanced lesions after endoscopic resection; 16.7%
were upgraded to HGAs, and 6.9% to cancers." Due to these
concerns, the recent ESGE guidelines recommend ESD as the
treatment of choice for LGAs of any size, aiming for en bloc
resection, with EMR only recommended as an alternative in
select cases.”

Treatment of LGA varies depending on the size of the le-
sion, although the criteria are not well-defined. In this study,
lesion size was the most critical factor influencing the choice
of treatment. The selected treatment method varied with the
lesion size. For lesions >1.5 cm, ESD was preferred over EMR
or APC. According to the BSG guidelines, EMR is recom-
mended for gastric adenomas <1 cm, and ESD is advised for

156 https://doi.org/10.7704/kjhugr.2025.0021

lesions >1 cm.’” Earlier studies from Japan have demonstrated
a significantly lower en bloc resection rate with EMR com-
pared to ESD for tumors >1 cm in size.”" Although ESD is
technically more challenging than EMR, it achieves a notably
higher complete resection rate. Lesion size and surface mor-
phology are important predictors of an upgraded diagnosis
following endoscopic resection of LGA. Generally, larger ad-
enomas are believed to have a higher risk of malignant trans-
formation. Specifically, adenomas >2 cm are known to be in-
dependent predictors of upgraded histology.® Some studies
have reported that an LGA of 21 cm is a risk factor for up-
grading to HGA or EGC.**** Additionally, certain surface char-
acteristics such as depression, erythema, irregularity, erosion,
or ulceration have been recognized as risk factors for an up-
graded histology from gastric LGA to HGA or EGC after en-
doscopic resection. These surface features, consistent with our
study findings, were primary determinants in opting for ESD.

In this study, the treatment of LGA lesions <1.5 cm was het-
erogeneous. For lesions with sizes of 1-1.5 cm, EMR and ESD
were similarly preferred; for those with <1 cm or smaller, EMR
and APC were favored; whereas for those <0.5 cm, 10.0% of re-
spondents reported opting for follow-up. According to guide-
lines, EMR is recommended for small LGAs of sizes <1.5 cmy;
however, APC or observation can serve as alternatives. APC is
typically used for LGAs with sizes <1 cm, and, while easy to

113 it does not

perform with a relatively low recurrence rate,
allow for definitive pathological analysis due to the lack of
specimen collection. Given the low risk of malignant trans-
formation, some previous guidelines and researchers have rec-
ommended annual endoscopic surveillance and re-biopsy for
LGA.” Nonetheless, most recent guidelines advocate for en-
doscopic resection. If an LGA is small and its endoscopic char-
acteristics do not suggest high risk, EMR or APC may be viable
options, and in certain cases, follow-up might be considered
based on the patient’s underlying disease or age. Therefore,
further evidence and guidelines are needed for the manage-
ment of small LGAs in the future.

Various methods are used to manage pathologically posi-
tive resection margins after endoscopic resection of LGA. In
this study, respondents could select multiple options, with
approximately 50% preferring observation, APC, and ESD,
respectively, while 20.8% chose EMR. Even when en bloc re-
section is achieved, if the margins are not adequately secured
or are damaged during the ablation process, the margins may
be considered indeterminate and positive. Consequently, the
actual recurrence rate is not high, and about half of the respon-
dents favored observation.

The efficacy of H. pylori eradication in preventing meta-
chronous gastric cancer following ESD of gastric adenomas



is not conclusively established. A recent study found no cor-
relation between metachronous gastric cancer after ESD for
gastric adenomas and H. pylori eradication therapy.* Accord-
ing to other reports, H. pylori eradication is effective in reduc-
ing the occurrence of gastric cancer in patients with gastric
adenoma.*** The recent Maastricht VI/Florence consensus
report strongly recommends H. pylori eradication therapy fol-
lowing the resection of EGC*’; however, the recommendation
remains less clear for gastric adenoma. In our study, most re-
spondents reported that they administer H. pylori eradication
treatment for patients with LGA, which appears to be effective
in lowering the incidence of metachronous adenomas or gas-
tric cancer.

Our study has some limitations. First, since the respondents
were exclusively South Korean gastroenterologists, the clini-
cal practice patterns of physicians in other countries, particu-
larly Western countries, were not represented. Second, recall
bias may have impacted the accuracy of responses, as the re-
spondents were required to rely on their memory when an-
swering certain questions regarding LGA management and
surveillance. Finally, although the survey questionnaire was
developed by experts, it was not validated.

In conclusion, this study provides insights into the current
clinical practices of LGA management among South Korean
gastroenterologists. The findings highlight the variability in
the management of LGA. However, further research is neces-
sary to develop more standardized guidelines for the manage-
ment and surveillance of LGA.

Supplementary Materials
The online-only Data Supplement is available with this article at
https://doi.org/10.7704/kjhugr.2025.0021.
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