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Simple Summary: Guidelines recommend additional treatment following non-curative endoscopic
resection in cases of superficial esophageal squamous cell carcinoma and early gastric cancer because
of the potential risk of lymph node metastasis. This review discusses recent advances in this field,
including the development of pathological risk stratification for metastatic recurrence and identifica-
tion of different recurrence patterns after non-curative endoscopic resection for superficial esophageal
squamous cell carcinoma or early gastric cancer, and the establishment of a novel treatment strategy
for clinical T1b-SM esophageal squamous cell carcinoma. For optimal therapeutic decision-making in
such patients, it is also important to predict prognoses other than superficial esophageal squamous
cell carcinoma or early gastric cancer and impaired quality of life. Thus, a novel algorithm that
considers these factors and metastatic recurrence is required.

Abstract: According to the European and Japanese guidelines, additional treatment is recommended
for cases of superficial esophageal squamous cell carcinoma (ESCC) and early gastric cancer (EGC)
that do not meet the curability criteria for endoscopic resection (ER), i.e., non-curative ER, owing to
the risk of lymph node metastasis (LNM). However, the rates of LNM in such cases were relatively
low (e.g., 8% for EGC). Several recent advances have been made in this field. First, pathological
risk stratification for metastatic recurrence following non-curative ER without additional treatment
was developed for both superficial ESCC and EGC. Second, the pattern of metastatic recurrence and
prognosis after recurrence following non-curative ER without additional treatment was found to be
considerably different between superficial ESCC and EGC. Third, a combination of ER and selective
chemoradiotherapy was developed as a minimally invasive treatment method for clinical T1b-SM
ESCC. These findings may help clinicians decide the treatment strategy for patients following non-
curative ER; however, for optimal therapeutic decision-making in such patients, it is also important to
predict the prognosis other than SESCC or EGC and impaired quality of life. Thus, a novel algorithm
that considers these factors, as well as metastatic recurrence, should be developed.

Keywords: superficial esophageal squamous cell carcinoma; early gastric cancer; non-curative
endoscopic resection

1. Introduction

With the advances in endoscopic technologies, esophageal squamous cell carcinoma
(ESCC) and gastric cancer can be detected at an early stage [1–4]. Endoscopic resection
(ER) is now widely performed for superficial ESCC (SESCC) and early gastric cancer (EGC)
that are preoperatively diagnosed as having a negligible risk of lymph node metastasis
(LNM) [5–8]. In addition, the introduction of the endoscopic submucosal dissection (ESD)
technique has enabled en bloc resection of larger lesions and expanded the indications of ER
for SESCC and EGC [9,10]. The use of ESD is prevalent in Eastern Asian countries [11–15],
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and this technique is now widely performed in Western countries [16,17]. However, when
the lesion does not meet the curability criteria, which is referred to as non-curative resection
(or eCuraC-2 in the Japanese guidelines for gastric cancer), using additional treatment
because of the possibility of LNM is the standard protocol [18–23]. The LNM rates in such
lesions are relatively low (e.g., approximately 8% in EGCs) [24]. Furthermore, with the
increase in the aging population, a two-fold increase in the number of new cancer cases
among adults aged ≥ 65 years is expected worldwide [25]. Thus, additional treatment
for all patients for SESCC or EGC with non-curative ER may be overtreatment. To date,
there have been no reviews that compare the management of SESCC with EGC following
non-curative ER. Hence, in this review, we describe the current knowledge and future
perspectives in this field.

2. Non-Curative ER for SESCC
2.1. Non-Curative ER in the Guidelines

In both European and Japanese guidelines [18–20,22], en bloc R0 resection for tumor inva-
sion limited to the epithelium or lamina propria mucosa (pT1a-EP/LPM), well to moderately
differentiated, and negative lymphovascular invasion (LVI) is regarded as curative (Figure 1a).
Although a poorly differentiated tumor is believed to not meet the curability criteria according
to the European guidelines [18], based on two reports [26,27], the Japanese guidelines do not
describe differentiation [19,20,22]. When the lesion does not meet the curability criteria, the
resection is considered non-curative ER, and further treatment (esophagectomy, chemora-
diotherapy [CRT], or radiotherapy) is generally recommended. However, no definite
recommendation has been made in the Japanese guidelines for tumor invasion confined to
the muscularis mucosa (pT1a-MM) with negative LVI because of the risk of LNM [19,20,22].
According to European guidelines [18], pT1a-MM tumor invasion confined to the submu-
cosa ≤ 200 µm (pT1b-SM1) with negative LVI is considered curative; however, additional
radiotherapy or CRT may be considered in a multidisciplinary discussion, particularly if
the tumor diameter is >20 mm. In this study, pT1a-MM/pT1b-SM1 with negative LVI was
also regarded as a non-curative ER because of a certain LNM risk in this category.

2.2. LNM and Metastatic Recurrence in Non-Curative ER

Many retrospective studies on non-curative ER for SESCC have been reported. Ac-
cording to the largest study to date, only 34.9% of patients with non-curative ER for ESCC
underwent additional treatment [28]. However, when the categories with an indefinite
treatment strategy after non-curative ER, i.e., pT1a-MM/pT1b-SM1 with negative LVI, were
excluded, 67.2% of patients underwent additional treatment [28]. In studies on upfront
esophagectomy [29–31], the LNM rates in pT1a-EP/LPM were 0.0–5.6%, but the rates in-
creased to 8–18% in pT1a-MM, 11.0–53.1% in pT1a-SM1, and 30.0–53.9% in tumor invasion
into the submucosa >200 µm (pT1b-SM2). When lymphatic invasion was negative, the
LNM rates were 10.3% and 28.6% for pT1a-MM and pT1b-SM1, respectively [30]. However,
caution is required when applying these results while making a decision after non-curative
ER because the recommended tissue slice preparation differs between surgically and en-
doscopically resected specimens [20,32]. To resolve this issue, calculation of the LNM rate
following ER is desirable; however, unlike those with EGC, many patients with SESCC
undergo CRT following non-curative ER, making it difficult to evaluate the LNM rate. Some
patients do not undergo additional treatment following non-curative ER; thus, metastatic
recurrence can be evaluated in pathology as a surrogate of LNM. Previous reports on pT1a-
MM with negative LVI diagnosed by an endoscopically resected specimen showed that
the metastatic recurrence rates were 0.0–4.3% [32–34], which is different from the results
of esophagectomy [30]. A recent multicenter study on pT1a-MM/tumor invasion into the
submucosa (pT1b-SM) diagnosed using an endoscopically resected specimen revealed that
the 5-year metastatic recurrence rates in pT1a-MM and pT1b-SM1 with negative LVI and
vertical margin (VM) were 2.6% and 4.3%, respectively, whereas the rate was 23.6% in the
other categories (pT1b-SM2, positive LVI, or positive VM) [28]. Furthermore, unlike EGC,
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some patients can be curatively treated when metastatic recurrence occurs following no
additional treatment for non-curative ER. A multicenter study clarified that locoregional
recurrence was detected in 65.2% of patients with metastatic recurrence, and 83.3% of
patients who underwent salvage treatment had no further recurrence [28]. In total, 47.8%
of patients with metastatic recurrence achieved a long-term prognosis without further
recurrence after salvage treatment (Table 1). This result is more favorable than that for
EGCs; only 3.7% of patients with metastatic recurrence after non-curative ER without
additional treatment for EGCs achieved a long-term prognosis [35,36]. Since the follow-up
methods did not differ between the two studies (i.e., esophagogastroduodenoscopy and
computed tomography (CT) every 6 months as much as possible), the difference may have
been due to the intrinsic nature of SESCC and EGC.
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Figure 1. (a) Curability criteria after ER for SESCC; (b) EGC. 1 Poorly differentiated tumor is re-
garded as non-curative ER. 2 In the European guidelines, pT1a-MM/pT1b-SM1 with negative LVI is 
considered curative, but additional radiotherapy or CRT may be considered in a multidisciplinary 
discussion, particularly if the tumor diameter is > 20 mm. 3 Confined by negative horizontal and 
vertical margins with negative LVI. 4 Piecemeal resection or resection en bloc with a positive hori-
zontal margin is regarded as non-curative ER. 5 A lesion with a submucosal undifferentiated com-
ponent is regarded as non-curative ER (eCuraC-2) in the Japanese guidelines. 6 Confined by negative 
horizontal and vertical margins with negative LVI. 7 Piecemeal resection or resection en bloc with a 
positive horizontal margin is regarded as non-curative ER (eCuraC-1 in the Japanese guidelines). 

Figure 1. (a) Curability criteria after ER for SESCC; (b) EGC. 1 Poorly differentiated tumor is
regarded as non-curative ER. 2 In the European guidelines, pT1a-MM/pT1b-SM1 with negative LVI
is considered curative, but additional radiotherapy or CRT may be considered in a multidisciplinary
discussion, particularly if the tumor diameter is > 20 mm. 3 Confined by negative horizontal and
vertical margins with negative LVI. 4 Piecemeal resection or resection en bloc with a positive horizontal
margin is regarded as non-curative ER. 5 A lesion with a submucosal undifferentiated component
is regarded as non-curative ER (eCuraC-2) in the Japanese guidelines. 6 Confined by negative
horizontal and vertical margins with negative LVI. 7 Piecemeal resection or resection en bloc with
a positive horizontal margin is regarded as non-curative ER (eCuraC-1 in the Japanese guidelines).
CRT, chemoradiotherapy; EGC, early gastric cancer; ER, endoscopic resection; LVI, lymphovascular
invasion; pT1a-EP/LPM, tumor invasion limited to the epithelium or lamina propria mucosa; pT1a-M,
intramucosal adenocarcinoma; pT1a-MM, tumor invasion confined to the muscularis mucosa; pT1b-
SM1 (EGC), submucosal adenocarcinoma confined to <500 µm of the submucosa; pT1b-SM1 (SESCC),
tumor invasion confined to the submucosa ≤200 µm; pT1b-SM2 (EGC), submucosal adenocarcinoma
invading ≥500 µm of the submucosa; pT1b-SM2 (SESCC), tumor invasion into the submucosa
>200 µm; SESCC, superficial esophageal squamous cell carcinoma.

Only one retrospective study has evaluated the risk factors for metastatic recurrence
after non-curative ER without additional treatment for SESCC [28]. In this study, lymphatic
invasion had the highest risk of metastatic recurrence, and pT1b-SM2 and positive VM were
at significant risk of metastatic recurrence. Furthermore, risk classification for metastatic
recurrence following non-curative ER without additional treatment by combining tumor
depth and LVI was suggested, which is as follows: low-risk, pT1a-MM/pT1b-SM1 with
negative LVI; intermediate-risk, pT1a-MM with positive LVI or pT1b-SM2 with negative
LVI; and high-risk, pT1b-SM with positive LVI (Figure 2a). The 5-year metastatic recurrence
rates in the low-, intermediate-, and high-risk categories were 2.8%, 20.1%, and 30.5%,
respectively. Thus, this classification may reflect the risk of metastatic recurrence after non-
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curative ER without additional treatment; however, further validation of this classification
is required.

Table 1. Comparison between SESCC and EGC cases with metastatic recurrence after non-curative
ER without additional treatment.

SESCC EGC

The rate of detection as locoregional recurrence
among patients with metastatic recurrence 65.2% 21.4%

The rate of no further recurrence among patients
undergoing salvage treatment for metastatic

recurrence
83.3% 20.0%

The rate of patients with long-term survival and no
further recurrence after salvage treatment among

patients with metastatic recurrence
47.8% 3.7%

EGC, early gastric cancer; ER, endoscopic resection; SESCC, superficial esophageal squamous cell carcinoma.
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Figure 2. (a) Risk classification for LNM and/or metastatic recurrence in patients with non-curative
ER for SESCC; (b) or EGC. EGC, early gastric cancer; ER, endoscopic resection; LNM, lymph node
metastasis; LVI, lymphovascular invasion; pT1a-MM, tumor invasion confined to the muscularis
mucosa; pT1b-SM, tumor invasion into the submucosa; pT1b-SM1 (SESCC), tumor invasion confined
to submucosa ≤ 200 µm; pT1b-SM2 (EGC), submucosal adenocarcinoma invading ≥ 500 µm of the
submucosa; pT1b-SM2 (SESCC), tumor invasion into the submucosa > 200 µm; SESCC, superficial
esophageal squamous cell carcinoma.

2.3. Esophagectomy or CRT, the Preferable Optimal Treatment Option as an Additional Treatment
following Non-Curative ER for SESCC

Esophagectomy and CRT are two recommended treatment methods for young and
fit patients with non-curative ER for SESCC, but the selection of the treatment method
depends on the institution [28,37–41]. Several studies have compared the outcomes between
esophagectomy and CRT following non-curative ER, and, in most studies, recurrence was
higher with additional CRT than with additional esophagectomy (3.8–27.2% vs. 0.0–11.1%;
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Table 2) [37–42]. These results suggest the superior effect of esophagectomy in preventing
recurrence after non-curative ER for SESCC. However, high invasiveness of esophagectomy
may be problematic at times. Indeed, three of the six studies had patients with treatment-
related mortality during esophagectomy (1.8–7.1%), whereas all six studies had no mortality
associated with CRT [37–41] (Table 2). Furthermore, esophagectomy may impair the quality
of life (QoL) more than CRT. However, most studies had the major limitation of being
unadjusted for the background of patients in the two treatment arms. To overcome this issue,
a phase III, multicenter, randomized controlled trial comparing additional esophagectomy
with definitive CRT for patients with clinical T1N0M0 and pT1b-SM ESCC after ESD is
currently being performed in China [43]. The results of this study may clarify the optimal
treatment method for SESCC following non-curative ER.

Table 2. Reports comparing additional esophagectomy with CRT after non-curative ER for SESCC.

Authors, Year

No. of Cases

Recurrence
Treatment-Related

MortalityAdditional
Esophagectomy Additional CRT

Ikeda et al., 2015 [37] 15 11 0 (0.0%) vs. 3 (27.2%) 1 (6.6%) vs. 0 (0.0%)
Koterazawa et al., 2018 [38] 28 31 0 (0.0%) vs. 5 (16.1%) 2 (7.1%) vs. 0 (0.0%)

Suzuki et al., 2018 [39] 16 16 0 (0.0%) vs. 1 (6.3%) 0 (0.0%) vs. 0 (0.0%)
Kanie et al., 2021 [40] 56 52 0 (0.0%) vs. 2 (3.8%) 1 (1.8%) vs. 0 (0.0%)

Miyata et al., 2021 [41] 37 123 2 (5.4%) vs. 16 (13.0%) 0 (0.0%) vs. (0.0%)
Kadota et al., 2022 [42] 18 50 2 (11.1%) vs. 2 (4.0%) 0 (0.0%) vs. (0.0%)

CRT, chemoradiotherapy; ER, endoscopic resection; SESCC, superficial esophageal squamous cell carcinoma.

2.4. A Novel Treatment Method following Non-Curative ER

Two major issues in CRT are the high rate of local failure (19–31% of cases) and adverse
events associated with dose escalation [44–47]. Therefore, ER and selective CRT may be
minimally invasive treatment options for SESCC with a possible risk of LNM. Recently, the
efficacy of ER and selective CRT for stage I ESCC has been prospectively demonstrated [48].
Although this was a single-arm confirmative trial, a favorable 3-year overall survival
(OS; 92.6%) was achieved. In this trial, which included patients with clinical T1b-SM,
the following protocol was determined after ER: (1) no additional treatment for pT1a-
EP/LPM/MM with negative resection margins; (2) prophylactic CRT (41.4 Gy for regional
lymph nodes) for pT1b-SM ESCC with negative resection margins or pT1a-EP/LPM/MM
with LVI; and (3) definitive CRT (50.4 Gy with a 9 Gy boost for the primary tumor) for
positive resection margins or uncollectible or uncertain margins for determining cancer-free
status. In this trial, only one patient developed grade 4 cardiac ischemia according to the
Common Terminology Criteria for Adverse Events, and none of the patients died from
adverse events. Therefore, the safety and efficacy of this method are clinically acceptable.
However, it should be noted that death from adverse events, even with prophylactic CRT
following non-curative ER, has been reported [49].

2.5. Prognosis and Prognostic Factors

Many patients with non-curative ER for SESCC die of non-ESCC-related causes [28].
Several retrospective studies have reported the prognostic factors in patients with ER
for SESCC [49–54] (Table 3), but the study populations and significant factors, except the
Charlson comorbidity index (CCI), which is a 19-comorbidity tool with weighted points [55],
differed across studies. Only one study evaluated the prognostic factors in patients with
non-curative ER for SESCC [54]. In the study, age ≥ 75 years, male sex, CCI, prognostic
nutrition index <45, as well as pathological intermediate- and high-risk categories shown in
Figure 2a, were prognostic factors. Pathological factors are associated with ESCC-specific
mortality, whereas other factors are mainly associated with non-ESCC-related mortality.
Thus, the combined assessment of ESCC- and non-ESCC-related mortality is required
for deciding on treatment strategy after non-curative ER. To date, no prospective studies
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evaluating the prognostic factors of ESCC in patients with ER have been reported. It
is difficult to evaluate several findings, such as psychological status and cognition, in
retrospective studies; thus, a prospective study investigating various tools is required.

Table 3. Reports on prognostic factors in patients with ER for SESCC.

Authors, Year Study
Population

No. of
Subjects Study Design Prognostic Factors

Nakajo et al.,
2019 [50] 75 years 360 Multicenter,

retrospective CCI ≥ 2

Ogata et al., 2021
[49] All 407 Single-center,

retrospective

Early mortality: ECOG-PS
≥ 2, CCI ≥ 2;

Late mortality: ECOG-PS
≥ 2, CCI ≥ 2,

age ≥ 80 years

Suzuki et al.,
2021 [51]

pT1a-
EP/LPM/MM

or
pT1b-SM1

286 Single-center,
retrospective PNI < 45, CCI ≥ 3

Iwai et al., 2021
[52] All 659 Multicenter,

retrospective

pT1a-MM/pT1b-SM1,
pT1b-SM2, CCI ≥ 3,

PNI ≤ 47.75

Hirano et al.,
2022 [53]

PS-matched
cohort 138 Single-center,

retrospective ASA-PS = 3

Shimada et al.,
2022 [54]

pT1a-
MM/pT1b-SM 593 Multicenter,

retrospective

Male, CCI ≥ 3, ≥ 75 years,
PNI < 45,

pathological
intermediate-/high-risk 1

1 According to the pathological risk classification after non-curative ER for SESCC [28]. ASA-PS, American
Society of Anesthesiologists physical status; CCI, Charlson comorbidity index; ECOG-PS, Eastern Cooperative
Oncology Group performance status; ER, endoscopic resection; PNI, prognostic nutrition index; PS, propensity
score; pT1a-EP/LPM, tumor invasion confined to the epithelium or lamina propria mucosa; pT1a-MM, tumor
invasion confined to the muscularis mucosa; pT1b-SM1, tumor invasion confined to the submucosa ≤200 µm;
pT1b-SM2, tumor invasion into the submucosa >200 µm; SESCC, superficial esophageal squamous cell carcinoma.

3. Non-Curative ER for EGCs
3.1. Non-Curative ER in the Guidelines

According to European and Japanese guidelines [18,21,23], the curability criteria
after ER for EGCs are en bloc R0 resection and no LVI with the following criteria: (1)
non-ulcerated differentiated-type intramucosal adenocarcinoma (pT1a-M); (2) ulcerated
differentiated-type pT1a-M ≤ 30 mm; (3) differentiated-type, submucosal adenocarcinoma
confined to < 500 µm of the submucosa (pT1b-SM1) ≤ 30 mm; and (4) non-ulcerated
undifferentiated-type pT1a-M ≤ 20 mm (Figure 1b). Lesions that do not meet these criteria
are diagnosed as non-curative ER. According to the Japanese guidelines [21,23], a lesion
with a submucosal undifferentiated component is regarded as non-curative because this
category has been reported to be at high risk for LNM [56,57].

3.2. LNM in Non-Curative ER

Many studies in this field are retrospective [58]. Additional gastrectomy is the standard
treatment method for non-curative ER for EGCs according to the guidelines [18,21,23];
however, approximately half of the patients underwent additional gastrectomy in the
real world [35,59]. Furthermore, only approximately 20% of patients aged ≥ 80 years
underwent this treatment method after non-curative ER for EGC [60]. A recent systematic
review found that the LNM rate following non-curative ER was 8.1% (7.3–9.0%); however,
most reports were from Korea and Japan [24]. According to a prospective study from
Germany, LNM was found in 8.3% (1/12) of patients with non-curative ER [61]. Although
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the no-touch isolation concept is sometimes discussed to prevent the spread of cancer
cells [62,63], submucosal manipulation during gastric ER does not enhance the risk of
LNM [64].

Regarding risk factors for LNM in non-curative ER, a systematic review revealed
that lymphatic invasion or LVI is the highest risk for LNM [24]. Furthermore, tumor size
> 30 mm, positive VM, submucosal adenocarcinoma with invasion ≥ 500 µm (pT1b-SM2),
and vascular invasion were risk factors for LNM. Recently, a multicenter retrospective study
established a scoring system, referred to as the eCura system, to stratify the risk of LNM in a
large cohort. This system consists of 5 pathological factors (3 points for lymphatic invasion;
1 point each for tumor size > 30 mm, positive VM, vascular invasion, and pT1b-SM2) with
the following 3 risk categories: low-risk (2.5% LNM risk), intermediate-risk (6.7% risk), and
high-risk (22.7% risk; Figure 2b) [65]. Free mobile applications are now available in English,
Chinese, and Japanese [66,67]. Although this system has been internally validated [65],
external validation is required in the future.

In the eCura system, 0 points are assigned to the undifferentiated type [65], even
though undifferentiated-type EGCs are at a higher risk for LNM according to studies on
gastrectomy [68,69]. Furthermore, a systematic review showed that this factor was not
significantly associated with LNM following non-curative ER for EGCs [24]. The indication
of ER for undifferentiated-type EGCs is limited (only for non-ulcerated pT1a-M ≤ 20 mm);
thus, many patients with undifferentiated-type EGCs undergo gastrectomy as initial treat-
ment. This selection bias is called the “indication issue” [70]. Since the eCura system was
established in patients who underwent additional gastrectomy following non-curative ER
for EGCs, caution is required when interpreting the risk of the undifferentiated type in
this system. In particular, undifferentiated components in the submucosa should be noted
because a high risk of LNM in this factor was demonstrated in the analysis of additional
gastrectomy following non-curative ER [57]. On the other hand, the eCura system may be
applicable for cases with undifferentiated-type EGCs that meet the indication criteria of
ER preoperatively but result in non-curative ER because the eCura system was established
based on the analysis of such lesions. One of the limitations of this system is the small
number of cases of the undifferentiated type in the development cohort (150 cases) [65];
thus, it is necessary to confirm the validity of the eCura system for undifferentiated-type
EGC by using a large cohort in the future.

3.3. Metastatic Recurrence after Non-Curative ER without Additional Treatment

The eCura system also predicts metastatic recurrence rate in patients without ad-
ditional gastrectomy following non-curative ER of 0.7%, 5.7%, and 11.7% in the low-,
intermediate-, and high-risk categories, respectively [71]. The very low rate of metastatic
recurrence in the low-risk category may encourage clinicians to select no additional treat-
ment following non-curative ER. However, it should be noted that the prognosis in most
patients with metastatic recurrence after non-curative ER for EGC is poor [35,36] (Table 1),
which differs from the results in patients with metastatic recurrence after non-curative ER
for SESCC [28]. Thus, even in the low-risk category, clinicians should carefully explain this
fact to the patients before selecting no additional treatment in patients with non-curative
ER for EGCs. Furthermore, the timing of metastatic recurrence may differ depending on
the pathology. A previous report found that lymphatic invasion was mainly related to early
metastatic recurrence (≤2 years after ER), whereas vascular invasion was a risk factor only
for late metastatic recurrence (>2 years after ER) in patients without additional treatment af-
ter non-curative ER for EGCs [72]. These findings may contribute to deciding the treatment
strategy after non-curative ER in patients with a relatively short life expectancy.
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3.4. Metastatic Recurrence after Additional Gastrectomy

Metastatic recurrence develops in 1.3% of patients 5 years after additional gastrec-
tomy [73]. However, the criteria for further treatment have not been determined in the
Japanese guidelines [21] because no clinical research investigating the effect of adjuvant
chemotherapy has been performed in such patients. The criteria for adjuvant chemotherapy
were also not determined in cases of upfront gastrectomy for EGCs in the Japanese guide-
lines [21], although the National Comprehensive Cancer Network guidelines recommend
adjuvant chemotherapy for any T stage accompanied by positive LNM [74]. Since the preva-
lence of regional LNMs is at high risk for metastatic recurrence after gastrectomy [75–77],
some retrospective studies have investigated the beneficial effect of adjuvant chemotherapy
for pT1N1 gastric cancers [78,79]; however, these studies did not show any beneficial effect
on tumor recurrence. A database study showed the benefit of adjuvant chemotherapy for
stage IB gastric cancer patients in a competing risk analysis [80]. As such, previous reports
have shown conflicting results in pT1N1 patients; thus, it is necessary to clarify further
subgroups that might benefit from adjuvant chemotherapy.

Regarding risk factors for metastatic recurrence after additional gastrectomy, a recent
multicenter retrospective study revealed that the presence of regional LNMs was the most
important risk factor, and vascular invasion in ESD specimens was also a risk factor [72].
This study conducted a combined risk assessment of metastatic recurrence by regional
LNM and vascular invasion, which exhibited a low-risk (0.0–5.6%) of recurrence during
5 years in N0 or N1 without vascular invasion and a high-risk (19.4–42.9%) in N1 with
vascular invasion [72]. Although it remains unclear whether adjuvant chemotherapy can
improve recurrence or prognosis in patients with additional gastrectomy, such high-risk
patients may be candidates for adjuvant chemotherapy when a clinical trial is conducted.

3.5. Prognosis and Prognostic Factors

As with non-curative ER for SESCC, all reported studies on the prognosis of non-
curative ER for EGC have been retrospective. The 5-year OS and disease-specific survival
rates in patients with additional treatment after non-curative ER for EGC were 85.0–96.0%
and 98.7–100%, respectively, while those in patients without additional treatment were
72.0–85.0% and 92.6–97.5%, respectively [35,81–86]. These prognoses did not differ among
hospitals with different volumes [87]. These data suggest that most patients with non-
curative ER for EGC died of non-gastric cancer-related causes, regardless of the treatment
strategy after non-curative ER, and the difference in OS between additional and no addi-
tional treatment after non-curative ER may be largely due to the background characteristics
of the patients. Many retrospective studies have investigated prognostic factors in patients
with ER for EGC, and several prognostic indices, such as the American Society of Anes-
thesiologists’ physical status [88,89], prognostic nutrition index [90], and CCI [55], have
been reported as being useful prognostic tools [91–99] (Table 4). However, several issues
have been raised regarding the interpretation of these results. First, the study population
was heterogeneous, and the results were not consistent. Second, these studies only evalu-
ated the retrospectively available prognostic indices. Third, only one study evaluated the
prognostic factors in patients with non-curative ER for EGC [94]. To overcome these issues,
a large-scale prospective study in patients with non-curative ER for EGC is required.
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Table 4. Reports on prognostic factors in patients with ER for EGC.

Authors, Year Study
Population

No. of
Subjects

Study
Design Prognostic Factors

Yoshifuku et al.,
2016 [91] ≥85 years 85 Single-center,

retrospective ASA-PS ≥ 2

Sekiguchi et al.,
2017 [92] ≥85 years 108 Single-center,

retrospective PNI < 44.6

Iwai et al., 2018
[93] All 585 Single-center,

retrospective
CCI ≥ 3, ECOG-PS ≥ 2,

PNI < 47.7

Toya et al., 2019
[94]

≥75 years,
non-curative ER 87 Single-center,

retrospective CCI ≥ 3

Tanoue et al.,
2019 [95]

PS-matched
cohort 178 Single-center,

retrospective ASA-PS = 3.

Ogata et al., 2022
[96]

All (including
surgery) 1439 Single-center,

retrospective

Early mortality:
age ≥ 85 years,

CCI ≥ 2, ASA-PS ≥ 3,
ECOG-PS ≥ 2,
CAR ≥ 0.028,

eCuraC-2-
intermediate/high 1,

low PMI; Late mortality:
age ≥ 75 years, CCI ≥ 2,

ASA-PS ≥ 3, ECOG-PS ≥ 2,
CAR ≥ 0.028

Miyahara et al.,
2022 [97]

≥80 years
(including
surgery)

535 Single-center,
retrospective

age > 80 years, male,
ECOG-PS ≥ 2, CCI ≥ 2,

BMI ≤ 21.875, PNI ≤ 46.7

Waki et al., 2022
[98] ≥75 years 400 Single-center,

retrospective
ECOG-PS ≥ 2, PNI < 49.1,

eCuraC-2

Toya et al., 2022
[99] ≥85 years 740 Multicenter,

retrospective GNRI, CCI

1 Pathological risk classification among patients with non-curative ER (eCuraC-2) was based on the eCura
system [65]. ASA-PS, American Society of Anesthesiologists physical status; BMI, body mass index; CAR, C-
reactive protein/albumin ratio; CCI, Charlson comorbidity index; ECOG-PS, Eastern Cooperative Oncology
Group performance status; EGC, early gastric cancer; ER, endoscopic resection; GNRI, Geriatric Nutritional Risk
Index; PMI, psoas muscle mass index; PNI, prognostic nutrition index; PS, propensity score.

4. Current Issues and Future Perspective

To date, significant evidence has been accumulated regarding the management of
patients with non-curative ER for SESCC or EGC. However, some issues remain unresolved
(Figure 3). First, although risk stratification for LNM or metastatic recurrence, after non-
curative ER, by pathological factors has been developed in both SESCC and EGC [28,65],
its discrimination is not high enough. For example, the areas under the curve (AUCs) for
discriminating LNM and cancer-specific mortality risk after non-curative ER for EGC by
the eCura system were 0.74 and 0.78, respectively [65], indicating fairly good discriminative
ability. A recent study on T1 colorectal cancer established a risk stratification model for
diagnosing LNM that combines microRNAs, messenger RNA, and pathological risk fac-
tors [100]. This model showed a high discriminative ability for LNM, with an AUC of 0.90.
Although a risk stratification model with fewer factors may be required for easy clinical
application, risk assessment with molecular biomarkers to improve the discriminative
ability of LNM or metastatic recurrence risk is needed in cases with non-curative ER for
SESCC or EGC.
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Second, no appropriate guidelines have been established for the management of older
patients with such cancers. The number of older patients with cancer is expected to increase
in the next two decades worldwide [25], and the age peak of patients with ESCC or gastric
cancer has already risen in Japan [101]. The recommendation for non-curative ER in the
current guidelines is oncologically appropriate; however, in older patients, non-cancer-
related mortality, QoL, and cancer-specific mortality are more important [102]. QoL is
known as a key secondary outcome criterion, particularly when treatment is not expected
to alter the patients’ OS [103]. Since older patients have a variety of physical conditions,
comorbidities, etc. [104], a novel algorithm for managing older patients with SESCC or
EGC should be established. The results of a currently ongoing multicenter prospective
study to establish the algorithm may overcome this issue.

Third, although staging prior to ER is important for reducing non-curative ER, di-
agnostic performance for preoperative staging is still not satisfactory in both SESCC and
EGC. In SESCC, non-magnifying and magnifying endoscopy, endoscopic ultrasonography
(EUS), and CT are often used for preoperative staging. A systematic review showed better
performance for diagnosing invasion depth of SESCC in EUS and magnifying endoscopy
than in non-magnifying endoscopy [105]. However, most studies included in this sys-
tematic review were retrospective, which may have led to a bias in patient selection and
analysis processes. In a recent prospective confirmatory trial, the addition of EUS was
associated with a 6.6% increase in the proportion of overdiagnosis and a 4.5% decrease
in the proportion of underdiagnosis, which indicates no improvement in the diagnostic
accuracy of cancer invasion depth [106]. Thus, the routine use of EUS is now regarded
as not beneficial for patients with SESCC. In EGC, non-magnifying endoscopy, EUS, and
CT are used for preoperative staging. However, the diagnostic ability of CT for LNM is
not sufficient. Indeed, preoperative CT could not detect LNM in 90% of patients with
LNM who underwent additional gastrectomy after non-curative ER [84]. Non-extension
sign is considered a reliable finding for pT1b-SM2 by non-magnifying endoscopy, but its
diagnostic accuracy in a prospective e-learning study was 80% at most [107]. The efficacy
of EUS for diagnosing invasion depth of EGC is controversial [108,109]; however, these
are retrospective studies, and a prospective study is required to accurately identify its
diagnostic utility. Recently, the usefulness of artificial intelligence for preoperative staging
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of gastric cancer has been reported. According to a report from China [110], the convo-
lutional neural network (CNN) outperformed endoscopists and expert endoscopists in
predicting the invasion depth of gastric cancer. A prospective comparison of the CNN with
endoscopists will give further knowledge of its diagnostic ability.

5. Conclusions

Recent studies have found pathological risk stratifications for metastatic recurrence
after non-curative ER for both SESCC and EGC, different recurrence patterns after non-
curative ER between SESCC and EGC, and a novel treatment strategy for clinical T1b ESCC.
These findings may help clinicians decide the treatment strategy following non-curative
ER; however, some issues remain to be resolved for optimal therapeutic decision-making
in such patients. Considering the aging of society in the near future, a novel algorithm for
deciding the treatment strategy in older patients with non-curative ER for SESCC or EGC
is needed.
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