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ABSTRACT

Purpose: Expanded indications for endoscopic submucosal dissection (ESD) in early gastric
cancer (EGC) remain controversial due to the potential risk of undertreatment after adequate
lymph node dissection (LND). Regional LND (RLND) is a novel technique used for limited
lymphadenectomy to avoid gastrectomy. This study established the safety and effectiveness of
RNLD as an additional treatment option after ESD for expanded indications.

Materials and Methods: A total of 69 patients who met the expanded indications for

ESD were prospectively enrolled from 2014 to 2017. The tumors were localized using
intraoperative esophagogastroduodenoscopy (EGD) before RLND. All patients underwent
RLND first, followed by conventional radical gastrectomy with LND. The locations of the
preoperative and intraoperative EGD were compared. Pathologic findings of the primary
lesion and the RLND status were analyzed.

Results: The concordance rates of tumor location between the preoperative and
intraoperative EGD were 79.7%, 76.8%, and 63.8% according to the longitudinal,
circumferential, and regional locations, respectively. Of the 4 patients (5.7%) with metastatic
LNs, 3 were pathologically classified as beyond the expanded indication for ESD and 1 had a
single LN metastasis in the regional lymph node.

Conclusions: RLND is a safe additional option for the treatment of EGC in patients meeting
expanded indications after ESD.

Keywords: Stomach neoplasms; Regional lymph node dissection; Minimally invasive surgical
procedures; Endoscopic mucosal resection; Endoscopy
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INTRODUCTION

The standard treatment for gastric cancer (GC) is gastrectomy with radical lymph node
dissection (LND) [1]; however, post-gastrectomy syndromes such as dumping syndrome,
nutritional deficiency, or alkaline gastritis can occur [2-4]. Endoscopic resection such as
endoscopic submucosal dissection (ESD) is performed in limited cases to reduce these
complications and improve the quality of life (QOL); however, ESD has the disadvantage of
not being able to confirm LN status [5].

The incidence of lymph node (LN) metastasis in early GC (EGC) reportedly ranges from

2% to 20% according to the tumor characteristics [5,6]. Therefore, ESD can be safely
implemented in patients with a low risk of LN metastasis. To meet the absolute indications
for ESD, a tumor should be less than 2 cm in diameter, only within the mucosal layer without
ulceration (UL), and histologically differentiated. The expanded indications for ESD remain a
subject of debate due to relatively high incidence of LN metastasis [1], which can reach up to
4% [7,8]. Despite the high survival rate of EGC after gastrectomy, this risk of LN metastasis
after ESD remains high [9].

Recently, the safety and efficacy of limited lymphadenectomy, such as sentinel LND, to avoid
radical gastrectomy have been related to sentinel LNs (SLNs), which require special materials
or instruments such as dyes or radioisotopes for identification [10-12]. However, it would be
difficult to provide a clear answer about limited LND due to the complex lymphatic flow and
skip metastasis of GC [13,14]. Regional LN (RLN) is a novel concept that refers to LNs in a
region with potential for lymphatic drainage, based on the location of the tumor, in a wider
range than SLN. Because RLND can cause gastric ischemia, its safety should be established.

This study investigated the feasibility and safety of RLND for patients with EGC who met the
expanded criteria for ESD.

MATERIALS AND METHODS

Study population and data collection

From September 30, 2014, to April 3, 2017, patients with histologically confirmed clinical
stage TINOMO gastric adenocarcinoma were enrolled for the validation of safety in the

RLND for EGC (REALLY) trial conducted at Seoul St. Mary's Hospital in Seoul, South

Korea. The expanded indications for ESD were as follows: a) depth within the mucosal

layer, differentiated type, UL(~), and 2-3 cm in diameter; b) depth within the mucosal layer,
differentiated type, UL(+), and <3 cm in diameter; c) depth within the submucosal layer (<
500 pm depth), differentiated type, and <3 cm in diameter; d) depth within the mucosal
layer, UL(-), <2 cm, and undifferentiated type according to the Japanese guidelines [5]. The
enrollment criteria were as follows: expanded indication for ESD, non-curative resection
after ESD, between 18 and 80 years of age, and Eastern Cooperative Oncology Group score <2
(Supplementary Fig. 1). The exclusion criteria were as follows: metachronous or synchronous
malignancy, remnant GC, history of prior gastric surgery or adjacent organ surgery around
the stomach, absolute indication for ESD, history of chemotherapy or radiation therapy, body
mass index < 18.5, and pregnancy or planning for pregnancy. The REALLY trial was approved
by the Institutional Review Board (IRB) of Seoul St. Mary's Hospital (KC14EISE0492). Written
informed consent was obtained from all patients prior to gastrectomy.
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Lesser curvature Anterior or posterior Greater curvature

Upper third uLC UAP UGC
#1,3a,7 #1, 3a, 4sa, 4sb #2, 4sa, 4sb
Middle third MLC MAP MGC
#3a,3b # 3a, 3b, 4sb, 4d # 4sb, 4d
Lower third LLC LAP LGC
#3b, 5 #3b, 4d, 5, 6 #4d, 6

Fig. 1. Definition of 9 regions and station of regional lymph node according to the tumor location.

Design

The present study was a single-arm prospective study. The stomach was divided into

9 regions according to the tumor location (Fig. 1). The 9 regions were defined by the
anatomical boundaries separating the stomach. A total of 166 patients who met the expanded
indication for ESD in pathologic results and underwent curative radical gastrectomy from
2010 to 2016 in the same institution were retrospectively analyzed to identify the RLNs (data
not shown). The RLNs were defined based on these data and the anatomical structures.

For all patients, the clinical region was confirmed by esophagogastroduodenoscopy (EGD),
and the clinical stage was confirmed using endoscopic ultrasound (EUS) and computed
tomography (CT) preoperatively. On the day of surgery, intraoperative EGD was performed
to confirm the surgical region while directly observing the stomach right after insertion of
the laparoscopic camera or laparotomy. Methylene blue or indocyanine green solution was
injected around the tumor endoscopically to confirm the intraoperative location. For tumors
spanning 2 regions, the location was determined based on the epicenter of the tumor. All
preoperative and intraoperative EGD procedures were performed by gastroenterologists

or surgeons who had experienced EGD localization in more than 500 cases. The location

of the tumor was described according to a predetermined method, and the preoperative
location was confirmed by reviewing it by the authors. The station for RLND was decided
based on the determined surgical region. After RLND, the color of the stomach was observed
for approximately 10 to 30 minutes to confirm that no ischemic changes had occurred.
Subsequently, all patients underwent conventional gastrectomy with radical LND according
to the guidelines for GC treatment [1]. Although the tumor was EGC, D2 LND was often
performed according to the surgeon's preference, especially for younger patients. After
gastrectomy, the retrieved RLNs and extra-RLNs were separately sent to pathologists (Fig. 2).
The metastatic status of the LNs according to region, concordance between the location of

https://doi.org/10.5230/jgc.2020.20.e35 444


https://jgc-online.org

Regional Lymph Node Dissection

Journal
, ‘ of
Gastric

Cancer

https://jgc-online.org

Enrollment

8

Confirmation of primary lesion
- Pre-operative EGD
- Gastric specified abdominal CT scan

8

Confirmation of primary lesion E>
- Intra-operative EGD

8

Outcome measurement

- Compare the accuracy of
each modality in terms of
localization

« Color of the stomach

R:'gloni! LnN |:> - Pathologic examination of
Issectio dissected LN
Conventional gastrectomy - Pathologic examination of
with radical LN |:> regional vs. extra-regional
dissection LN

Fig. 2. Flow chart of the study protocol.
EGD = esophagogastroduodenoscopy; CT = computed tomography; LN = lymph node.

pre- and intraoperative EGD, and short-term postoperative complications were determined to
measure the outcomes.

Sample size and statistical analysis

This was a preliminary study to establish the feasibility and safety of RLND prior to a
noninferiority study of RLND compared to conventional radical LND. The sample size was
calculated as follows: the success rate of conventional radical LND was assumed to be 98%,
the limit of 95% confidence interval was set to within 3%, and the alpha value was 0.05.

The success rate of conventional radical LND was defined as 5-year disease-free survival
after conventional gastrectomy with radical LND performed in EGC. We determined that 84
patients were required; assuming a 10% dropout rate, a total of 92 patients were required
[15,16]. The ¥ test, Fisher's exact test, and Student's t-test were used to compare the groups.
P<0.05 was considered statistically significant. All statistical analyses were performed using
Statistical Package for the Social Sciences software for Windows (ver. 21.0.; SPSS Inc.,
Chicago, IL, USA).

RESULTS

A total of 69 patients were enrolled in this study. The trial was terminated prematurely with
IRB approval because the recruitment period was longer than expected, and some significant
LN metastasis findings were observed. The mean patient age was 58.6 years, and 63.8% were
male. Fifty-nine patients met the expanded indications of ESD in the preoperative evaluation,
and ten patients were enrolled due to non-curative ESD. Twelve patients underwent open
surgery, and fifty-seven underwent minimally invasive surgery. The mean operation time was
209.7 min, and no ischemic changes in the stomach after RLND were observed. Five (7.2%)
patients had a Clavien-Dindo classification of 3. These results suggest that RLND seems to be
feasible and safe in terms of gastric ischemia and short-term postoperative outcomes (Table 1).
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Table 1. Clinical characteristics and reasons for gastrectomy and operation details

Variable Value (n=69)
Age (yrs) 58.6+10.6
Sex
Male 44 (63.8)
Female 95 (36.2)
BMI (kg/m?) 94.9+3.9
ECOG
0 59 (85.5)
1 9 (13.0)
2 1(1.4)
Tumor size in EGD (cm) 1.6+0.7
Reason of gastrectomy (data was duplicated)
Tumor size >2 cm in preoperative EGD 12 (17.4)
Ulcer in preoperative EGD 17 (24.6)
SM invasion in preoperative EUS 30 (43.5)
Undifferentiated type in preoperative EGD biopsy 34 (49.3)
SM invasion in specimen from ESD 2(2.9)
LVI in specimen from ESD 8 (11.6)
Approach
Open 12 (17.4)
Laparoscopy 53 (76.8)
Robot-assisted 4 (5.8)
Resection
Total gastrectomy 10 (14.5)
Distal gastrectomy 59 (85.5)
Extent of LN dissection
D1+ 28 (40.6)
D2 41 (59.4)
Reconstruction
Billroth-1 10 (14.5)
Billroth-1I 48 (69.6)
Roux-en-Y 11 (15.9)
OP time (min) 209.7+44.0
EBL (mL) 91.0+70.7
Color change of stomach after regional LN dissection 0 (0)
Duration to flatus (days) 3.4x0.6
SOW (days) 3.5+0.6
SD (days) 5.6+0.7
Hospital stay (days) 9.1+6.0
Complication
No 56 (81.2)
coCl 1(1.4)
coc i 7 (10.7)
cDC llla 4 (5.8)
CDC llb 1(1.4)

Data are shown as mean=standard deviation or number (%).

BMI = body mass index; ECOG = Eastern Cooperative Oncology Group; EGD = esophagogastroduodenoscopy;
EUS = endoscopic ultrasound; ESD = endoscopic submucosal dissection; SM = submucosa; LVI = lymphovascular
invasion; LN = lymph node; OP = operation; EBL = estimated blood loss; SOW = sips of water; SD = soft diet; CDC
= Clavien-Dindo classification.

Considering the pathologic results, the mean tumor size was 2.0 cm, and the mean length
of the proximal margin was 4.4 cm. The mean number of total retrieved LNs, RLNs, and
extra-RLNs was 40.6, 12.0, and 28.5, respectively. The histologic type from the preoperative
biopsy of one patient changed from a differentiated to an undifferentiated type. Submucosal
invasion and lymphovascular invasion (LVI) were observed in 21 (30.4%) and 8 (11.6%)
patients, respectively, 4 (5.7%) patients had LN metastasis (Table 2).
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Table 2. Pathologic results

Variable Value (n=69)
Tumor size in pathology (cm) 2.0+1.1
PRM (cm) 4.4+92.1
DRM (cm) 6.8+3.9
No. of retrieved LNs 40.6+14.8
No. of metastatic LNs 0.1£0.6
Histologic type from pathology

Differentiated 34 (49.3)

Undifferentiated 35 (50.7)
Lymphovascular invasion 8 (11.6)
Neural invasion 1(1.4)
Depth of invasion in pathology

Mucosa 48 (69.6)

SM1 7 (10.1)

SM2 6 (8.7)

SM3 8 (11.6)
N stage

NO 65 (94.2)

N1 3(4.3)

N2 1(1.4)

Data are shown as mean=standard deviation or number (%).
PRM = proximal resection margin; DRM = distal resection margin; LN = lymph node; SM = submucosa.

Table 3. LN meta rate according to endoscopic submucosal dissection indication

Variable Absolute (n=12) Expanded (n=28) Beyond (n=29)
LN metastasis 0 1(3.6) 3(10.3)
RLN 0 1(3.6) 1(3.4)
Extra-RLNs 0 0 2 (6.9)

LN = lymph node; RLN = regional lymph node.

All patients were classified by indication of ESD based on the pathologic results. Twelve
patients with a clinically overestimated absolute indication for ESD had no LN metastasis.
One (3.6%) patient had LN metastasis within the RLN among twenty-eight patients with
expanded indications for ESD. Of the 29 patients with underestimated indications for ESD, 3
(10.3%) patients had LN metastasis, 1 patient (3.4%) had RLN metastasis, whereas the other
2 (6.9%) had extra-RLN metastasis (Table 3).

We determined the tumor location at 3 individual points: preoperative EGD, intraoperative
EGD, and pathologic findings. Interestingly, according to the methods, the tumor locations
were poorly concordant with each other. Therefore, we compared the location of preoperative
EGD to that of intraoperative EGD, which is most important for determining the tumor
region (Fig. 3). The concordance rates of the longitudinal, circumferential, and regional
locations were 79.7%, 76.8%, and 63.8%, respectively; the concordance rate of the middle
third of the longitudinal location was only 55.6%, which was significantly lower than

that of the lower third (97.5%). In addition, the middle third location, regardless of the
circumferential location, was the main reason for the lower concordance rate with statistical
significance in the regional location. On the other hand, there was no significant difference
according to the circumferential location (Fig. 3).

Of the 4 patients with LN metastasis, 1 patient (No. 1) had 4 metastatic LNs beyond the
expanded indications of ESD. The region was the lower third and anterior or posterior
abdominal wall (LAP), and the RLN stations were 3b, 4d, 5, and 6. However, the number of
metastatic LNs was 6, 8a, and 9. Metastatic LNs were observed not only in the RLNs, but also
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Pre-operative EGD Pre-operative EGD

Longitudinal - Circumferential
R Upper Middle Lower Total Concordance . LC GC AW PW Total Concordance
location location
rate rate
Upper 1 1 2 50.0 LC 21 1 8 30 70.0
Intra- Middle 4 15 8 27 55.6 GC 13 1 16 81.3
operatrive Lower 1 39 40 97.5 Intra- A 2 1 9 12 75.0
operatrive
EGD Total 6 16 47 69 EGD PW 1 10 mn 90.9
Concordancerate 16.7 93.8 83.0 79.7 Total 25 14 12 18 69
Concordancerate 84.0 92.9 75.0 55.6 76.8
. Pre-operative EGD
Regional
. ULC UAP UGC MLC MAP MGC LLC LAP LGC Total Concordance
location
rate
uLC 1 1 0.0
UAP 0 0.0
UGC 1 1 100.0
MLC 1 6 3 1 mn 54.5
Intra- MAP 2 4 1 1 8 50.0
operatrive  MGC 1 1 1 1 1 3 8 12.5
EGD LLC 15 3 18 83.3
LAP 1 1 10 1 13 76.9
LGC 1 1 7 9 77.8
Total ] 4 2 6 9 1 19 17 n 69
Concordancerate 0.0 0.0 50.0 100.0 44.4 100.0 78.9 58.8 63.6 63.8

Fig. 3. Concordance status between pre- and intraoperative EGD.

EGD = esophagogastroduodenoscopy; LC = lesser curvature; GC = greater curvature; AW = anterior wall; PW = posterior wall; ULC = upper lesser curvature;
UAP = upper anterior to posterior; UGC = upper greater curvature; MLC = middle lesser curvature; MAP = middle anterior to posterior; MGC = middle greater
curvature; LLC = lower lesser curvature; LAP = lower anterior to posterior; LGC = lower greater curvature.

in the extra-RLNs, especially in the D2 group. Another patient (No. 2) had 2 metastatic LNs in
the extra-RLNs. The tumor was beyond the expanded indications of ESD. The region was the
lower third with lesser curvature, whereas metastatic LNs were observed in the extra-RLNs

at stations 1 and 6. The third patient (No. 3) had a tumor that met the expanded indications
of ESD. The region was the middle third with greater curvature, and 2 metastatic LNs (4d)
within the RLN station (4sb, 4d) were observed. The fourth patient (No. 4) had a tumor that
was beyond the indication of ESD. The region was LAP, and 1 metastatic LN (6) was detected
within the RLNs (3b, 4d, 5, and 0) (Table 4).

DISCUSSION

As the survival rate of patients with GC has improved, interest in QOL after gastrectomy
has also increased [1719]. Numerous studies have reported limited surgery or endoscopic

Table 4. Details of No. positive patients

No. No. of Regional Station of Tumor sizein  Tumor sizein  Depthof  Differentiation  Ulceration  LVI ESD
metastatic LNs LNs metastatic LNs preoperative EGD  pathology invasion indication
1 4 LAP (3b, 4d,5,6) 6,8a,9 2 6.2 SM2 WD +) (+)  Beyond
) 2 LLC (3b, 5) 1,6 ) 2.8 SM2 PD =) (+)  Beyond
3 9 MGC (4sb, 4d) 4d (RLN) 1.3 2 M SRC ®) (-) Expanded
4 1 LAP (3b, 4d,5,6) 6 (RLN) 1.2 0.8 M MD S (+)  Beyond

LN = lymph node; EGD = esophagogastroduodenoscopy; LVI = lymphovascular invasion; ESD = endoscopic submucosal dissection; LAP = lower anterior or
posterior; SM = submucosa; M = mucosa; WD = well differentiated; LLC = lower lesser curvature; PD = poorly differentiated; MGC = middle greater curvature;
RLN = regional lymph node; SRC = signet ring cell; MD = moderately differentiated.
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resection for the treatment of EGC to improve QOL and avoid complications, including
post-gastrectomy syndrome [2,5,20-22]. The most important disadvantage of ESD is that
the LN status cannot be identified pathologically. The sensitivity and specificity of LN status
on preoperative CT or EUS are limited [23,24]. Therefore, ESD is limited to patients with

a low risk of LN metastasis on preoperative examination. Currently, indications of ESD

are classified into absolute, expanded, and beyond according to tumor size, ulcer, depth

of invasion, and histologic type [5]. The incidence of LN metastasis is low for absolute
indications and high for beyond indications [25,26]; accordingly, ESD and gastrectomy are
recommended. However, the feasibility and risk of ESD for expanded indications have been
a subject of debate [7,8,27,28]. Therefore, ESD for expanded indications has been performed
according to the consensus of each institution. The biggest obstacle to ESD application is that
of the various discrepancies, as the results from preoperative examinations, including tumor
size or depth of invasion, which are measured by CT or EUS, often differ from the pathologic
results. EUS and CT have T-stage accuracies of 41%-67% and 4%-82%, respectively [29-31].
The indication of ESD was established based on the pathologic results, which were inferred
using the clinical stage despite its low accuracy. A discrepancy in histologic type between
the preoperative biopsy sample and the surgical specimen is frequently observed, although
the histologic type is one of the most important parameters of ESD application [32,33].
Discrepancies in tumor size, depth of invasion, or histologic type are important reasons for
non-curative ESD. At the time of patient enrollment for this study, 59 patients manifested
expanded indications of ESD and 10 of non-curative ESD. However, the final pathologic
results showed that 28 (40.6%) showed expanded indications, 12 (17.4%) overestimated
absolute indications, and 29 (42.0%) underestimated indications for ESD. These results
suggest that more accurate preoperative examinations are necessary to avoid undertreatment
or overtreatment, and the treatment modality should be decided to avoid undertreatment.

It is considered appropriate to attempt RLND when the patient is classified as an expanded
indication by pathologic report after ESD.

Another discrepancy could be tumor location. Accurate localization is crucial not only for the
determination of proper RLN, but also for performing adequate wedge resection. Generally,
the tumor is localized on preoperative EGD or CT before surgery. However, these methods
are limited in their ability to accurately locate tumors. Although there are various methods to
overcome this inaccuracy, their effectiveness remains controversial [34-306]. In this study, we
determined tumor location through preoperative EGD, intraoperative EGD, and pathologic
reports. Among these 3 methods, intraoperative EGD was the most accurate localization
method for several reasons. First, the region from the pathologic report does not affect
clinical practice because LND according to the region was performed during surgery. Second,
in the case of distal gastrectomy because the stomach was cut, the accuracy of the pathologic
location was inevitable. In terms of preoperative EGD, it was difficult to localize accurately
because the structures that are the basis for localization were difficult to locate inside the
stomach, and the shape and size of the stomach were different in each patient. Another
possible cause of location discordance was ESD scar distortion. Gastrectomy is usually
performed between 2 and 6 weeks after ESD, and the location of the ESD scar can be moved
due to scar distortion. However, regarding intraoperative EGD because tumor localization

is performed under direct intra-abdominal observation, the most accurate localization

is possible. In this study, the concordance rates of the longitudinal, circumferential, and
regional locations of the tumor between preoperative and intraoperative EGD were 79.7%,
76.8%, and 63.8%, respectively. Therefore, tumor localization by intraoperative EGD is
mandatory for accurate RLND.
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Recently, the concept of SLN has emerged for patients with expanded indications of ESD
with an intermediate risk of LN metastasis [10-12]. SLN refers to the first possible site of
metastasis along the route of lymphatic flow from the tumor and is widely used in breast
cancer surgery [37]. In terms of GC, the role of SLN is still controversial because of the
heterogeneity of lymphatic flow and the possibility of skip metastasis [13,14]. RLN is a
broader concept than SLN, and refers to the entire LN station and surrounding tissue that
can be drained from the region according to the tumor location. Therefore, more LNs can be
retrieved in RLND than in SLND, and there might be a reduction in false-positive results. A
potential problem that may occur during RLND is that 1 or 2 feeding vessels of the stomach
can be ligated in each region. Practically, the short gastric artery, left gastroepiploic artery,
right gastric artery, right gastroepiploic artery, and left gastric artery should be ligated during
dissection of LN stations 4sa, 4sb, 5, 6, and 7, respectively, which could lead to postoperative
complications due to gastric ischemia. In this study, the color of the stomach was routinely
checked in all patients after RLND, and no ischemic changes were observed. In addition, no
perforation or anastomosis leakage occurred after the RLND. Thus, RLND can be considered
a treatment option in combination with gastric wedge resection, ESD, or full-thickness
endoscopic resection without the risk of ischemia.

This study included 3 of 29 patients who had LN metastasis beyond the expanded indication
of ESD according to the pathologic results, of whom 2 had extra-RLN metastasis. For patients
with large tumors with submucosal invasion and LVI, RLND was not applicable because
metastatic LNs were identified in the extra-RLNs and D2 LN zones. On the other hand, 28
patients met the expanded criteria, and there was no extra-RLN metastasis, and only one

had RLN metastasis. Patient 3 was classified as an expanded indication of ESD pathologically
because of the small tumor size within the mucosal layer with signet ring cell carcinoma (SRC),
and metastatic LNs were identified within the RLNs. SRC has the lowest risk of LN metastasis
among the conditions for expanded indications of ESD [38]. Although more evidence is
required, patients who have a relatively lower risk of LN metastasis could be a potential option
for RLND, which can be used to evaluate RLNs pathologically. These results suggest that RLND
may be performed within the absolute or expanded indications of ESD (Table 4).

The limitation of this study is that it was a single-arm trial without a comparison-arm
conducted by a single institution. Moreover, patients classified as not only pathologically but
also clinically expanded indications of ESD were included. It would be better to include only
pathologically expanded indications after ESD to obtain more accurate results. However, it
was a preliminary study to establish the feasibility and safety of RLND. The results of this
study can be used as a basis for future comparative studies. Second, more analyses in patients
with LN metastasis were difficult due to the small number of cases. However, the incidence of
LN metastasis is low in patients with EGC, especially for expanded indications of ESD. After
verifying the surgical safety of RLND, a large-scale study should be performed to confirm

the oncologic safety in the future. Third, the safety of RLND is limited. Since conventional
gastrectomy was performed after observing the color change for about 10 to 30 minutes after
RLND, the actual post-RLND complication was not directly observed. In the case of local
tumor resection, such as a wedge or segmental resection in addition to RLND, there is risk of
ischemia, stricture, or kinking of the resected stomach. RLND without radical gastrectomy
and observation is needed to confirm the safety of RLND. However, since the ethical problem
that RLND is a procedure that has not yet been verified, conventional radical gastrectomy was
performed after RLND to overcome the ethical issue. Further studies are needed to confirm
the surgical safety of RLND.
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In conclusion, RLND would be a safe additional treatment option for expanded indications
of ESD, as ESD has the risk of undertreatment in terms of adequate LND, and conventional
radical gastrectomy has the risk of complications. RLND seems to be safely performed
without the risk of complications, including gastric ischemia. Conventional radical
gastrectomy is needed considering extra-RLN metastasis in some cases of expanded
indications of ESD. Additionally, intraoperative EGD is recommended to confirm accurate
tumor location.
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