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Simple Summary: A review was conducted to examine treatment strategies for oligo-recurrence with
a controlled primary lesion and sync-oligometastases with an active primary lesion in esophageal
squamous cell carcinoma. Although oligo-recurrence cases with possible therapeutic interventions
had better outcomes, there may be selection bias due to retrospective studies. However, it is very
clear that a small number of cases of oligometastases can be cured by local therapy, including surgical
resection of metastases and radical chemoradiotherapy. The results of several ongoing clinical trials
may lead to new treatment strategies for patients with oligometastases from esophageal squamous
cell carcinoma in the future.

Abstract: Patients with oligometastases show distant relapse in only a limited number of regions.
Local therapy such as surgical resection, radiotherapy, chemoradiotherapy, and radiofrequency ab-
lation for the relapsed sites may thus improve patient survival. Oligometastases are divided into
oligo-recurrence and sync-oligometastases. Oligo-recurrence indicates a primary lesion that is con-
trolled, and sync-oligometastases indicate a primary lesion that is not controlled. The management
of oligo-recurrence and sync-oligometastases in esophageal squamous cell carcinoma has not been
clearly established, and treatment outcomes remain equivocal. We reviewed 14 articles, including
three phase II trials, that were limited to squamous cell carcinoma. Multimodal treatment combining
surgical resection and chemoradiotherapy for oligo-recurrence of esophageal squamous cell carci-
noma appears to be a promising treatment. With the development of more effective chemotherapy
and regimens that combine immune checkpoint inhibitors, it will become more likely that sync-
oligometastases that were unresectable at the initial diagnosis can be brought to conversion surgery.
Currently, a randomized, controlled phase III trial is being conducted in Japan to compare a strategy
for performing definitive chemoradiotherapy and, if necessary, salvage surgery with a strategy for
conversion surgery in patients who can be resected by induction chemotherapy.

Keywords: esophageal cancer; squamous cell carcinoma; oligometastases; oligo-recurrence;
sync-oligometastases; systemic therapy; local therapy; multimodal therapy; distant metastases;
conversion surgery

1. Introduction

Worldwide, esophageal cancer is the fifth most common cause of cancer-related death
for men and the eighth for women [1], and although relatively rare, it remains a significant
health problem worldwide. Esophageal cancer is more common in men than women and
tends to occur in elderly people [2]. The geographical difference in the incidence rate and
prognosis of esophageal cancer is significant between the two most common histological
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subtypes: squamous cell carcinoma and adenocarcinoma [2]. Squamous cell carcinoma
of the esophagus is also common in limited areas, for example, Eastern Asia and parts of
Africa. Squamous cell carcinoma is more common in developing countries and is often
associated with alcohol and tobacco use. Adenocarcinoma is more common in developed
countries and is often associated with obesity and gastroesophageal reflux disease. The
prognosis of esophageal cancer depends on various factors, including the stage of the
cancer and the individual’s overall health. However, early detection and treatment can
improve outcomes. The American Cancer Society provides the following estimated 5 year
relative survival rates for esophageal cancer based on stage: approximately 49% of patients
with localized esophageal cancer (cancer is only in the esophagus), 26% of people with
regional esophageal cancer (cancer has spread to nearby lymph nodes or tissues), and 5%
of people with distant esophageal cancer (cancer has spread to distant parts of the body)
survive for at least 5 years after diagnosis [3].

Preoperative chemotherapy for locally advanced esophageal cancer is the current
standard of care in Japan [4,5]. The JCOG1109 trial showed that triplet docetaxel, cisplatin,
and 5-fluorouracil (DCF) chemotherapy resulted in significantly better overall survival
(OS) and progression-free survival (PFS) compared with cisplatin and 5-fluorouracil, and
DCF is the standard neoadjuvant treatment [6]. In Europe and the United States, the
standard treatment for locally advanced esophageal carcinoma is surgery after neoadjuvant
chemoradiotherapy with paclitaxel plus carboplatin, based on the CROSS trial [7], and
a prospective randomized controlled multicenter phase III trial comparing perioperative
chemotherapy (FLOT protocol) to neoadjuvant chemoradiation (CROSS protocol) in pa-
tients with esophageal adenocarcinoma is ongoing (ESOPEC: NCT 02509286, Neo-AEGIS:
NCT 01726452) [8,9]. Surgery performed after controlling local and systemic micrometas-
tases with preoperative induction chemotherapy has improved radicality and prolonged
prognosis [10]. Metastatic esophageal cancer, however, is generally considered a non-
surgical disease because of the non-curative nature of this morbid condition. The treatment
strategy for these patients generally involves treatment with palliative intent that prioritizes
symptom control over more aggressive treatment.

A population-based study reporting on 3876 patients with esophageal or gastric ade-
nocarcinoma or squamous cell carcinoma between 1990 and 2017 in The Netherlands
revealed that the most common metastatic locations for this cancer were the liver (56%),
extra-regional lymph nodes (53%), and lung (50%) [11]. Esophageal adenocarcinoma more
frequently metastasizes to the peritoneum and bone in comparison with esophageal squa-
mous cell carcinoma [11]. In contrast, lymph node metastasis is the most common form
of recurrence of esophageal squamous cell carcinoma (42%), followed by lung (15%) and
liver (13%) [12]. In the JCOG9907 trial, of 157 cases of recurrence, 44 cases (28%) were
of regional metastases (local and regional lymph nodes), 25 cases (16%) were of distant
metastases and regional lymph nodes, and 86 cases (55%) were of distant metastases
only [10]. Lungs were the most common metastatic organ (15%), followed by liver (13%)
and bone (10%) [10]. Most of the recurrences appeared within 3 years after surgery. In
the JCOG1109 trial that followed the JCOG9907 trial, of 252 recurrent cases, 88 cases (35%)
were of regional recurrence (local and regional lymph nodes), 66 cases (26%) were of dis-
tant metastases and regional lymph node metastases, and 98 cases (39%) were of distant
metastases only, and as in the JCOG9907 trial, most recurrent cases appeared within 3 years
after surgery [6]. The cancer recurrence or metastasis has been considered to occur in
the final stage of the patient’s life. From this perspective, even if the site of recurrence or
metastases is a single site, the cancer can be disseminated hematogenously or lymphat-
ically throughout the body, which means that local therapy cannot eradicate all cancer
cells. In recent years, importance has been placed on distinguishing limited metastatic
disease, or oligometastatic disease, from extensive metastatic disease. The general concept
of oligometastatic cancer was first introduced in 1995 and described a clinical state between
locally confined and systemic metastasized disease [13]. According to the European Society
for Radiotherapy and Oncology (ESTRO) and American Society for Radiation Oncology
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(ASTRO) consensus document, oligometastatic disease has been defined as one to five
metastatic lesions that can be safely treated with or without a controlled primary tumor [14].
Oligometastatic cancer, an intermediate stage before widespread metastasis, does not im-
mediately spread widely and can benefit from a multidisciplinary treatment [15]. However,
given that a certain percentage of cancer patients progress rapidly after initial treatment,
rational stratification improves the recognition of the biological behavior of oligometastatic
cancer. In recent years, oligometastases have been classified into two statuses (Figure 1).
The first is oligo-recurrence, which refers to cancer patients with 1 to 5 recurrences that
are treated by local therapy, such as surgical resection, radiotherapy, chemoradiotherapy,
and radiofrequency ablation, and who have a controlled primary lesion. The second
is called sync-oligometastases and refers to cancer patients with 1 to 5 recurrences and
an active primary lesion [16–19]. Sync-oligometastases are a concept first proposed by
Niibe et al. [18]. They reported that oligo-recurrence can predict a satisfactory prognosis
of only brain oligometastases in patients with non-small cell lung cancer (NSCLC) treated
with stereotactic radiosurgery or stereotactic radiotherapy, and they investigated the impor-
tance of oligo-recurrence compared with sync-oligometastases in patients with brain-only
NSCLC oligometastases [18]. Furthermore, Niibe et al. used this oligometastases concept to
examine 1378 patients with pulmonary oligometastases treated by stereotactic body radia-
tion therapy (SBRT) [19]. They confirmed the superior OS after pulmonary oligo-recurrence
compared to pulmonary sync-oligometastases in a large nationwide study. As a result,
3 year OS was 64.0% for oligo-recurrence and 47.5% for sync-oligometastases (p < 0.001) [19].
They also proposed that simultaneous recurrence of primary and metastatic lesions is closer
to sync-oligometastases than oligo-recurrence. The concept of oligo-recurrence was pro-
posed before that of metachronous oligometastases. Thus, oligo-recurrence was the original
concept related to oligometastases with a controlled primary lesion [18].
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The guidelines for the management of oligo-recurrence and sync-oligometastases of
esophageal squamous cell carcinoma are, however, not clearly established, and survival
outcomes remain unclear. Thus, the aim of this review was to assess current practice for
the treatment of oligometastatic esophageal squamous cell carcinoma.

2. Materials and Methods

A search was performed and last updated 16 September 2023, in PubMed with the
keywords “squamous cell carcinoma” and “oligometastases” or “oligo-recurrence” or
“sync-oligometastases”. The selection was limited to articles on esophageal squamous cell
carcinoma, excluding head and neck cancer and lung cancer, and to articles published only
in English.

Because of differences in prognosis, recurrence format, chemotherapy regimens, and
effectiveness of radiotherapy between squamous cell carcinoma and adenocarcinoma [10–12],
this review focused on studies in which the majority of cases were of squamous cell
carcinoma and excluded studies with a high adenocarcinoma content (squamous cell
carcinoma content was defined as 93% or higher). We also excluded gray literature (such as
conference abstracts and clinical trial registries).

3. Results

The study of oligometastatic cancers is still relatively new, with limited data available
specifically regarding esophageal squamous cell carcinoma. Our search ultimately retrieved
14 articles, including three phase II trials (Table 1). As there was variation in the definition
of the term oligometastases in each of the articles, the classification was made using the
terms oligo-recurrence and sync-oligometastases proposed by Niibe et al. [16–19]. As the
number of metastases and the number of metastatic organs defining the oligometastases
also varied, they were extracted and listed (Table 1).
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Table 1. Results of a review limited to oligometastases of esophageal squamous cell carcinoma.

Authors Year Country Inclusion Patients Oligometastasis Histology Treatment Key Results

Type Center Period Type Definition SCC Other

Yamashita [20] 2017 Japan RNR Multi 2000–2015 237 OR <5 lymph node 231 6 CRT vs. RT 3 year OS: 36.7% vs. 20.8%
(p = 0.00005)

Hamai [21] 2018 Japan RNR Single 1990–2013 133 OR ns 133 0 Various Median DFI: 9.1 m

Chen [22] 2019 China RNR Multi 2012–2015 461 SO <3 metastases 446 15 CRT vs. RT DCR: 81.6 vs. 64.5% (p < 0.001)

Lin [23] 2020 Taiwan RNR Multi 2012–2018 30 OR <5 metastases 30 0 Re-irradiation 5 year OS: 21%

Liu [24] 2020 China P2 NR Single 2015–2018 34 OR <3 metastases 34 0 RT Median PFS: 13.3 m

Morinaga [25] 2020 Japan RNR Single 2005–2019 43 OR <5 metastases
(single organ) 43 0 CLT vs. CT 5 year OS: 39.2 vs. 14.4 m

(p = 0.038)

Yamashita [26] 2020 Japan RNR Single 2012–2017 18 OR <5 cm, <3 lesions 18 0 RT OS: SCC < other cancers

Li [27] 2020 China RNR Single ns 239 OR <5 metastases
<3 lesions 239 0 CRT vs. CT OS: 21.3 vs. 12.7 m (p < 0.001)

PFS: 9.5 vs. 3.8 m (p < 0.001)

Ohkura [28] 2020 Japan RNR Single 2011–2017 119 OR <5 metastases
(single domain) ns ns SR vs. non 3 year OS: 64.3% vs. 9.8%

5 year OS: 55.6% vs. 0%

Li [29] 2021 China RNR Single 2009–2018 82 OR <5 metastases 78 4 RT vs. non Median OS: 14 vs. 7 m
(p = 0.0016)

Liu [30] 2021 China P2 NR Single 2019–2022 102 OR <4 metastases
<3 (single organ) 102 0 RT On going

Shi [31] 2022 China RNR Multi 2012–2018 532 SO <5 metastases 532 0 CRT vs. CT OS: 18.5 m vs. 15.2 m (p < 0.001)
PFS: 9.7 m vs. 7.6 m (p < 0.001)

Tsai [32] 2022 Taiwan RNR Single 2004–2017 63 OR <5 metastases 60 3 SR vs. non 3 year PRS rate: 42.9% vs. 23.5%

Zhao [33] 2023 China P2 NR Multi 2018–2021 49 SO <5 metastases 49 0 RT + ICI PFS 6.9 m (95% CI 4.6–9.3)
OS 12.8 m (95% CI 10.1–15.5)

RNR retrospective non-randomized trial, P2 NR phase 2 non-randomized trial, ns not specified, OR oligo-recurrence, SO sync-oligometastases, SCC squamous cell carcinoma,
CRT chemoradiation therapy, RT radiation therapy, CLT combined local therapy (as chemotherapy with local therapy such as resection, radiation, and radiofrequency ablation),
CT chemotherapy, SR surgical resection, ICI immune checkpoint inhibitor, OS overall survival, DFI disease-free interval, m month, DCR disease-control rate, PFS progression-free
survival, PRS post-recurrence survival, CI confidence interval.
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3.1. Surgical Resection for Oligometastatic Esophageal Squamous Cell Carcinoma

There were two studies comparing surgical resection and non-resection of oligo-
recurrences. Tsai et al. retrospectively studied patients with oligo-recurrence of esophageal
cancer after radical esophagectomy and analyzed prognostic factors for OS and post-
recurrence survival (PRS), as well as the impact of surgical resection on survival [32]. As a
result, the significant prognostic factors of PRS with poor outcome included mediastinal
lymph node recurrence and pathologic T3 stage, and compared with non-surgery, surgery
for resectable recurrence could achieve better PRS for patients with no comorbidities
(hazard ratio [HR]: 0.36, 95% confidence interval [CI]: 0.14–0.94, p = 0.038).

3.2. Radiation or Chemoradiation for Oligometastatic Esophageal Squamous Cell Carcinoma

In a multi-institutional retrospective study, Yamashita et al. compared treatment
outcomes following chemoradiation and radiation alone for oligo-recurrence [20]. The
results showed a 3 year OS rate of 39.7% (95% CI: 32.1–47.3%) with chemoradiation and
20.8% (95% CI: 8.3–37.0%) with radiation alone (p = 0.000055). In a retrospective study of
239 patients with oligo-recurrence, Li et al. reported that patients receiving chemoradia-
tion were associated with improved rates of PFS (9.5 vs. 3.8 months, p < 0.001) and OS
(21.3 vs. 12.7 months, p < 0.001) compared to chemotherapy alone [27]. Lin et al. reported
that radical, definitive re-irradiation may lead to longer survival in patients with oligo-
recurrence after previous curative radiotherapy for esophageal squamous cell carcinoma
(their 5 year OS rate was 21%) [23].

3.3. Treatment Strategy for Sync-Oligometastases of Esophageal Squamous Cell Carcinoma

Chen et al. reported in 2019 a retrospective study of 461 stage IVB patients with
sync-oligometastases of squamous cell carcinoma [22]. In their study, sync-oligometastases
were defined as three or fewer distant metastatic lesions. The definitive chemoradiother-
apy group (n = 196) (50 Gy to the primary tumor and 45 Gy to all sync-oligometastases)
had a statistically significantly better PFS than the chemotherapy alone group (n = 265)
(8.7 months vs. 7.3 months, respectively, p = 0.002). On the other hand, OS tended to be
higher in the definitive chemoradiation group (16.8 months vs. 14.8 months, respectively,
p = 0.056). A recent large retrospective study reported by Shi et al. in 2022 examined
definitive dose-concurrent chemoradiotherapy (50 Gy to the primary tumor and 45 Gy to
the metastatic site) in patients with oligometastatic squamous cell carcinoma histology [31].
In their study, sync-oligometastases were defined as five or fewer distant metastatic le-
sions. They reported significantly improved OS (median 18.5 months) and PFS (median
9.7 months) in the chemoradiotherapy group (n = 240) compared to the chemotherapy
alone group (n = 292) (p < 0.001, p < 0.001, respectively).

3.4. Phase II Non-Randomized Trials for Oligometastatic Esophageal Squamous Cell Carcinoma

Three phase II non-randomized trials were included in this systematic review of
esophageal squamous cell carcinoma only. Liu et al. conducted a prospective, single-
arm, phase II trial on the safety and efficacy of SBRT for patients with oligo-recurrence
(three or fewer metastases) [24]. In this study, 34 patients with 40 oligo-recurrence lesions,
including 25 in distant organs and 15 in nonregional lymph nodes, were treated with
SBRT. The median PFS time was 13.3 months (95% CI: 10.7–15.9 months), and the 1 and
2 year PFS rates were 55.9% and 33.8%, respectively. Furthermore, Liu et al. are currently
conducting the ESO-Shanghai 13 trial, a prospective, multicenter, randomized, phase II trial
to assess the impact of combined local treatment (such as radiotherapy, surgery, and thermal
ablation) and chemotherapy for patients with esophageal squamous cell carcinoma [30].
The definition of oligo-recurrence in this trial is four or fewer metastases. All patients
will be randomized and receive either chemotherapy alone or chemotherapy plus local
treatment with the same probability.
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4. Discussion

For a long time, there has been no common definition or standard treatment approach
for oligometastases from esophageal cancer. However, the concept of oligometastases is be-
coming increasingly recognized in esophageal squamous cell carcinoma. Oligometastases,
as proposed by Niibe et al., are classified into oligo-recurrence, in which the primary tumor
is controlled, and sync-oligometastases, in which the primary tumor is uncontrolled [16–19].
There have also been several studies of other organs using this definition. Yamashita et al.
showed that the median OS of patients with lung oligo-recurrence was significantly higher
than that of patients with sync-oligometastases (66.6 vs. 23.9 months, p = 0.0029), and
by multivariate analysis, sync-oligometastases and multiple oligometastatic tumors were
significant unfavorable factors for both OS and relapse-free survival [34].

In cases of recurrence after radical esophageal cancer resection, some areas may be
difficult to resect or may cause serious adverse events, and the patient’s general condition
at the time of recurrence also affects treatment options. Therefore, there are few reports
of treatment outcomes in large numbers of patients with various pathologies, and the
evidence showing that aggressive treatment leads to improved prognosis and quality of
life in patients with recurrent disease is currently insufficient. However, several observa-
tional studies have reported the efficacy of curative-seeking surgical resection for localized
metastatic recurrence after radical esophageal cancer resection, that is, oligo-recurrence.

In a study of 206 cases of recurrence after initial curative treatment in which 119 cases
were classified as oligo-recurrence, Ohkura et al. reported a 5 year OS rate of 55.6% with
resection [28]. Kudou et al. reported that the 5 year OS rate after resection of recurrent
lesions for oligo-recurrence was significantly better than that for lymph node metastasis
(39.5%), lung metastasis (54.5%), and another organ resection (27.9%) [35]. Multivariate
analysis showed that patients with pathological N0-1 at initial surgery, pulmonary metas-
tases, a postoperative time to recurrence of 550 days or more, R0 resection, and no serious
complications after resection of the recurrence had a good prognosis. Watanabe et al. re-
ported that the 3 year OS rate for surgical resection of lymph node recurrence after radical
resection was approximately 76%, with cervical lymph node recurrence in particular having
a greater effect on resection than mediastinal or abdominal lymph node recurrence [36].
Especially for cervical lymph nodes, Ma et al. also reported that resection had resulted
in a significantly better prognosis than that with radiotherapy or chemoradiotherapy [37].
Wang et al. reported that in recurrence confined to the cervical lymph nodes, multivariate
analysis showed a good prognosis for the number of lymph node metastases (two or fewer)
at the time of radical esophageal cancer resection [38]. In most of these reports, however,
the criteria for selecting treatment methods are not clear, and individual decisions are made
based on the number and distribution of recurrence sites, as well as the general condition of
the patients. It should also be recognized that the data were obtained by selecting treatment
methods considered possible for cases for which active treatment was determined to be
possible in the first place. Thus, there is likely to be significant bias in background factors
in the comparison of outcomes between treatments.

Sync-oligometastases, in contrast, refer to cStage IVB in the Japanese classification of
esophageal cancer, which indicates that the cancer has progressed beyond the local area and
that systemic treatments such as chemotherapy and chemoradiation are recommended. In
these cases, the development of therapies combining immune checkpoint inhibitors (ICIs)
and anticancer agents has been underway in recent years. The results of the ATTRACTION-
3 study [39], ESCORT study [40], and KEYNOTE-181 study [41] showed that the anti-
programmed cell death receptor 1 antibody was associated with significant improvement
in OS in previously treated patients with advanced esophageal cancer compared with
chemotherapy and might become a new standard secondary treatment option. The rates of
Grade 3 or higher treatment-related adverse events in each trial were 18% in the nivolumab
group [39] and 18% in the pembrolizumab group [41].

In the KEYNOTE-590 study of advanced or recurrent esophageal cancer, pembrolizumab
was added to the conventional standard chemotherapy regimen of cisplatin plus fluo-
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rouracil, and the median OS was 13.9 months in the combination group compared with
8.8 months in the placebo group, indicating a significant difference (HR: 0.57, 95% CI:
0.43–0.75, p < 0.0001) [42–44]. Adverse events were slightly increased in the pembrolizumab-
chemotherapy combination group but were considered acceptable [42]. In the CheckMate
648 study, similar patients were compared among those receiving standard therapy versus
nivolumab plus standard therapy versus nivolumab plus ipilimumab. The results showed
that the median OS was 15.4 months (95% CI: 11.9–19.5 months) in the nivolumab plus
standard therapy group, 13.7 months (95% CI: 11.2–17.0 months) in the nivolumab plus
ipilimumab group, and 9.1 months (95% CI: 7.7–10.0 months) in the standard therapy group,
all significantly higher [45–47]. Adverse events in the nivolumab plus standard chemother-
apy group tended to be more frequent than those in the nivolumab plus ipilimumab and
chemotherapy alone groups but were considered acceptable [45]. Grade 3 or higher liver
toxicity occurred in 2% of patients in the nivolumab plus chemotherapy group. These
regimens are now considered the standard therapy for squamous cell esophageal cancer in
Japan. Additionally, a new multicohort phase I study (the JCOG1804E trial) is currently
underway to evaluate the safety and efficacy of neoadjuvant nivolumab in combination
with chemotherapy for esophageal squamous cell carcinoma in Japan [48]. The primary
endpoint of this trial, called the FRONTiER trial, is the incidence of dose-limiting toxicities
from the initial dose to postoperative day 30. The secondary endpoint included adverse
events during the perioperative period and at 30 days, as well as the objective response
rate, histopathological complete response rate, and R0 resection rate.

Zhao et al. conducted a phase II non-randomized trial that evaluated the efficacy and
safety of low-dose radiation therapy plus immunotherapy and second-line chemotherapy
for patients with oligometastatic esophageal squamous cell carcinoma [33]. In this trial,
patients with oligometastatic esophageal squamous cell carcinoma who had failed first-line
ICIs plus chemotherapy were treated with low-dose radiation therapy plus camrelizumab
and second-line irinotecan chemotherapy. Currently, no trials in oligometastatic recurrence
have compared ICIs with conventional chemotherapy or local therapy such as surgery or
radiation. Furthermore, there is no evidence for the combination of chemoradiotherapy and
ICIs. Therefore, the results of their trial will greatly contribute to future treatment devel-
opment. For advanced esophageal squamous cell carcinoma, especially locally advanced
disease, surgery followed by neoadjuvant chemotherapy plus ICIs or chemoradiotherapy
combined with ICIs should be further explored, but current clinical studies are limited to
phase I-II trials and lack long-term follow-up data. In lesions that respond to high-dose
local radiation, a systemic antitumor effect may be observed, and nonirradiated distant
tumor sites may regress [49]. This phenomenon, called the abscopal effect, was first re-
ported by Mole in 1953 [50]. With the development of immunotherapy in recent years, the
number of publications has increased rapidly. This effect has been reported more frequently
in malignancies such as lymphoma, melanoma, and renal cell carcinoma [51]. However,
data on metastatic esophageal cancers are scarce. This ICI-related effect will be further
investigated in the future and may become a new treatment strategy.

Along with the development of highly effective chemotherapies or chemoradiotherapy,
an increasing number of sync-oligometastases cases that were considered unresectable
at the time of initial diagnosis are becoming resectable as a result of initial treatment. In
such cases, when further chemotherapy or chemoradiotherapy alone is expected to limit
reduction, surgical treatment is called conversion surgery in the hope that R0 resection
(complete response [CR]) may be achieved. Conversion therapy is defined as surgery
aiming to cure after initial treatment for tumors that were initially unresectable due to
adjacent organ invasion or distant metastases [52]. In general, patients undergoing conver-
sion surgery can be expected to have a favorable long-term prognosis when R0 resection is
obtained, but at the same time, the frequency of postoperative complications increases. As
systemic treatment developed, more attention was directed toward conversion surgery. In a
Japanese multicenter phase II study (COSMOS study), based on the efficacy evaluation after
induction chemotherapy for unresectable advanced esophageal cancer, resectable patients
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were treated with surgery, and unresectable patients were treated with chemoradiotherapy,
with conversion surgery performed if resectable at a chemoradiation dose of 40 or 60 Gy.
Surgical treatment was performed in 42% of cases (20/48 cases), and the R0 resection rate
was 95% (19/20). Only one patient underwent R1 resection after irradiation with 60 Gy.
The histopathological efficacy of Grade 2 or higher was 60% (12/20 cases). Among the
17 patients who progressed to chemoradiotherapy, the CR rate was 23.5% (4/17). In the
end, 19 patients underwent R0 resection after DCF therapy, and 4 patients who transitioned
to chemoradiotherapy obtained CR. In total, 47.9% (23/48) of the patients were judged to
have substantial CR. The OS rates at 1 and 3 years for the 19 patients who underwent R0
resection were 100% and 71.4%, respectively, and the 1 and 3 year PFS rates were 83.6%
and 61.3%, respectively [53–56]. Compared to surgery for resectable esophageal cancer,
although in-hospital mortality and complications are slightly higher, they are considered
acceptable if the patient can tolerate the surgery, given the lack of other effective treat-
ment options and the relatively good outcome of R0 resection. Based on these results, a
randomized, controlled, phase III trial (JCOG1510) is currently being conducted in Japan
to compare the strategy for performing definitive chemoradiotherapy and, if necessary,
salvage surgery with the strategy for conversion surgery in patients who can be resected
by induction chemotherapy [57,58]. In total, 230 patients will be accrued from 47 Japanese
institutions over 4.5 years. The primary endpoint is OS, and the secondary endpoints
are PFS, CR rate of chemoradiotherapy, response rate of DCF, adverse events of DCF and
chemoradiotherapy, late adverse events, and surgical complications. Overseas, Bedenne
et al. compared outcomes in two groups of patients with resectable, locally advanced
squamous cell carcinoma of the thoracic esophagus who responded to chemoradiotherapy:
those who underwent conversion surgery and those who continued chemoradiotherapy
(the FFCD 9102 trial) [59]. Median survival time was better in the chemoradiotherapy
group, at 17.7 and 19.3 months, respectively (HR = 0.90, p = 0.49). In addition, at 3 months
after treatment, the mortality rate due to perioperative complications in the conversion
surgery group was 9.3%, which was significantly higher than that of 0.8% in the group
that continued chemoradiotherapy (p = 0.002). As a result, it would appear desirable
not to perform conversion surgery on patients who have had a significant response to
chemoradiotherapy. Conversely, the safety of conversion surgery after chemoradiotherapy
was reported by Stahl et al. [60]. They conducted a phase III trial comparing chemora-
diotherapy followed by conversion surgery versus chemoradiotherapy alone for locally
advanced squamous cell carcinoma of the thoracic esophagus. The median survival time
was slightly better in the conversion surgery group (16.4 vs. 14.9 months, respectively), and
local control was significantly better in the conversion surgery group (HR = 2.1, p = 0.003).
However, treatment-related deaths were significantly higher in the conversion surgery
group (12.8% vs. 3.5%, p = 0.03). The results of these two trials suggest that surgery after
chemoradiation for locally advanced esophageal cancer may be unsafe because it leads to
increased treatment-related deaths.

The analysis of prognostic factors is also important. The identification of poor prognos-
tic factors for the local treatment of oligo-recurrence will provide useful information for the
development of postoperative chemotherapy. Molecular residual disease evaluated by cir-
culating tumor DNA (ctDNA) may be another promising prognostic measure for recurrence
after the surgical resection of oligo-recurrence or sync-metastasis. There are unmet needs
for prognostic biomarkers for dynamically monitoring disease progression and detecting
minimal residual disease. Although there is very little evidence at this time for correlations
between survival outcomes and ctDNA in esophageal cancer [61], being positive for ctDNA
in resectable colorectal cancer confirmed by liquid biopsy is a robustly poor prognostic
factor for postoperative recurrence of disease [62]. The usefulness of ctDNA in esophageal
squamous cell carcinoma, including oligo-recurrence or sync-oligometastases, remains to
be investigated in the future. Further discussions and analyses are needed to establish a
standard treatment for oligometastases from esophageal cancer.
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The review has several potential limitations. First, it was limited to the searching of
one database (PubMed), which may cause publication bias. Second, papers not written
in English were excluded. Third, publication bias exists because gray literature (such as
conference abstracts and clinical trial registries) was excluded.

5. Conclusions

The majority of reports on cases of oligo-recurrence after radical resection of esophageal
cancer are about cases judged to be treatable because of the wide variety of factors that
influence the choice of treatment, including the form, extent, and number of recurrences
and the general condition of the patient at the time of recurrence. Therefore, it is difficult
at this point to formulate a definitive opinion regarding whether to aggressively treat
oligo-recurrence cases with the aim of curing the disease. Nevertheless, it is very clear that
there are a small number of cases in which a radical cure can be achieved by resection of
metastases and chemoradiotherapy, and many reports of observational studies support
this. A large-scale prospective study at multiple centers is desired in the future. For sync-
oligometastasis cases that are unresectable, conversion surgery may provide long-term
survival in cases of local disease persistence or recurrence after chemoradiotherapy. How-
ever, it must be borne in mind that the frequency of postoperative complications and the
rate of in-hospital mortality are higher. Based on the results of this review, at the current
stage, oligo-recurrence appears to have a better prognosis than synch-oligometastases. On-
going prospective studies will reveal whether perioperative chemotherapy combined with
surgery can prolong the survival outcomes of patients with various localized metastases in
the future. Future advances in genomic medicine will make use of new biomarkers such as
circulating tumor deoxyribonucleic acid, which will have a significant impact on treatment
decisions in cases of oligometastases of esophageal squamous cell carcinoma. The devel-
opment of new treatment strategies, including new chemotherapeutic agents or regimens,
could improve the survival outcomes of patients with oligometastasis from esophageal
squamous cell carcinoma. For further developments to occur, it is important to under-
stand the comprehensive characteristics and prognosis and to provide a framework for the
integrated definition, classification, and treatment of oligometastatic esophageal cancer.

Author Contributions: Conceptualization, Y.S. (Yuta Sato) and N.M.; writing—original draft prepara-
tion, Y.S. (Yuta Sato) and N.M.; writing—review and editing, Y.S. (Yuta Sato) and N.M.; supervision,
Y.T., R.Y., H.T., Y.S. (Yuki Sengoku), M.F., I.Y., R.A., J.Y.T., S.K., T.K. and K.M. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Jemal, A.; Bray, F.; Center, M.M.; Ferlay, J.; Ward, E.; Forman, D. Global cancer statistics. CA Cancer J. Clin. 2011, 61, 69–90.

[CrossRef]
2. Lagergren, J.; Smyth, E.; Cunningham, D.; Lagergren, P. Oesophageal cancer. Lancet 2017, 390, 2383–2396. [CrossRef]
3. Siegel, R.L.; Miller, K.D.; Fuchs, H.E.; Jemal, A. Cancer Statistics, 2021. CA Cancer J. Clin. 2021, 71, 7–33. [CrossRef]
4. Kitagawa, Y.; Ishihara, R.; Ishikawa, H.; Ito, Y.; Oyama, T.; Oyama, T.; Kato, K.; Kato, H.; Kawakubo, H.; Kawachi, H.; et al.

Esophageal cancer practice guidelines 2022 edited by the Japan esophageal society: Part 1. Esophagus 2023, 20, 343–372. [CrossRef]
[PubMed]

5. Kitagawa, Y.; Ishihara, R.; Ishikawa, H.; Ito, Y.; Oyama, T.; Oyama, T.; Kato, K.; Kato, H.; Kawakubo, H.; Kawachi, H.; et al.
Esophageal cancer practice guidelines 2022 edited by the Japan Esophageal Society: Part 2. Esophagus 2023, 20, 373–389. [CrossRef]

6. Nakamura, K.; Kato, K.; Igaki, H.; Ito, Y.; Mizusawa, J.; Ando, N.; Udagawa, H.; Tsubosa, Y.; Daiko, H.; Hironaka, S.; et al. Japan
Esophageal Oncology Group/Japan Clinical Oncology Group. Three-arm phase III trial comparing cisplatin plus 5-FU (CF)
versus docetaxel, cisplatin plus 5-FU (DCF) versus radiotherapy with CF (CF-RT) as preoperative therapy for locally advanced
esophageal cancer (JCOG1109, NExT study). Jpn. J. Clin. Oncol. 2013, 43, 752–755. [CrossRef]

7. van Hagen, P.; Hulshof, M.C.; van Lanschot, J.J.; Steyerberg, E.W.; van Berge Henegouwen, M.I.; Wijnhoven, B.P.; Richel, D.J.;
Nieuwenhuijzen, G.A.; Hospers, G.A.; Bonenkamp, J.J.; et al. CROSS Group. Preoperative chemoradiotherapy for esophageal or
junctional cancer. N. Engl. J. Med. 2012, 366, 2074–2084. [CrossRef]

https://doi.org/10.3322/caac.20107
https://doi.org/10.1016/S0140-6736(17)31462-9
https://doi.org/10.3322/caac.21654
https://doi.org/10.1007/s10388-023-00993-2
https://www.ncbi.nlm.nih.gov/pubmed/36933136
https://doi.org/10.1007/s10388-023-00994-1
https://doi.org/10.1093/jjco/hyt061
https://doi.org/10.1056/NEJMoa1112088


Cancers 2024, 16, 704 11 of 13

8. Hoeppner, J.; Lordick, F.; Brunner, T.; Glatz, T.; Bronsert, P.; Röthling, N.; Schmoor, C.; Lorenz, D.; Ell, C.; Hopt, U.T.; et al.
ESOPEC: Prospective randomized controlled multicenter phase III trial comparing perioperative chemotherapy (FLOT protocol)
to neoadjuvant chemoradiation (CROSS protocol) in patients with adenocarcinoma of the esophagus (NCT02509286). BMC
Cancer 2016, 16, 503. [CrossRef]

9. Reynolds, J.V.; Preston, S.R.; O’Neill, B.; Lowery, M.A.; Baeksgaard, L.; Crosby, T.; Cunningham, M.; Cuffe, S.; Griffiths, G.O.;
Parker, I.; et al. Neo-AEGIS Investigators and Trial Group. Trimodality therapy versus perioperative chemotherapy in the
management of locally advanced adenocarcinoma of the oesophagus and oesophagogastric junction (Neo-AEGIS): An open-label,
randomised, phase 3 trial. Lancet Gastroenterol. Hepatol. 2023, 8, 1015–1027. [CrossRef] [PubMed]

10. Ando, N.; Kato, H.; Igaki, H.; Shinoda, M.; Ozawa, S.; Shimizu, H.; Nakamura, T.; Yabusaki, H.; Aoyama, N.; Kurita, A.; et al.
A randomized trial comparing postoperative adjuvant chemotherapy with cisplatin and 5-fluorouracil versus preoperative
chemotherapy for localized advanced squamous cell carcinoma of the thoracic esophagus (JCOG9907). Ann. Surg. Oncol. 2012, 19,
68–74. [CrossRef] [PubMed]

11. Verstegen, M.H.; Harker, M.; van de Water, C.; van Dieren, J.; Hugen, N.; Nagtegaal, I.D.; Rosman, C.; van der Post, R.S. Metastatic
pattern in esophageal and gastric cancer: Influenced by site and histology. World J. Gastroenterol. 2020, 21, 6037–6046. [CrossRef]
[PubMed]

12. Tachimori, Y.; Ozawa, S.; Numasaki, H.; Ishihara, R.; Matsubara, H.; Muro, K.; Oyama, T.; Toh, Y.; Udagawa, H.; Uno, T.
Registration Committee for Esophageal Cancer of the Japan Esophageal Society. Comprehensive registry of esophageal cancer in
Japan, 2012. Esophagus 2019, 16, 221–245. [CrossRef] [PubMed]

13. Hellman, S.; Weichselbaum, R.R. Oligometastases. J. Clin. Oncol. 1995, 13, 8–10. [CrossRef] [PubMed]
14. Lievens, Y.; Guckenberger, M.; Gomez, D.; Hoyer, M.; Iyengar, P.; Kindts, I.; Méndez Romero, A.; Nevens, D.; Palma, D.; Park, C.;

et al. Defining oligometastatic disease from a radiation oncology perspective: An ESTRO-ASTRO consensus document. Radiother.
Oncol. 2020, 148, 157–166. [CrossRef] [PubMed]

15. Guckenberger, M.; Lievens, Y.; Bouma, A.B.; Collette, L.; Dekker, A.; deSouza, N.M.; Dingemans, A.C.; Fournier, B.; Hurkmans,
C.; Lecouvet, F.E.; et al. Characterisation and classification of oligometastatic disease: A European Society for Radiotherapy and
Oncology and European Organisation for Research and Treatment of Cancer consensus recommendation. Lancet Oncol. 2020, 21,
e18–e28. [CrossRef] [PubMed]

16. Niibe, Y.; Hayakawa, K. Oligometastases and oligo-recurrence: The new era of cancer therapy. Jpn. J. Clin. Oncol. 2010, 40,
107–111. [CrossRef]

17. Niibe, Y.; Chang, J.Y. Novel insights of oligometastases and oligo-recurrence and review of the literature. Pulm. Med. 2012,
2012, 261096. [CrossRef]

18. Niibe, Y.; Nishimura, T.; Inoue, T.; Karasawa, K.; Shioyama, Y.; Jingu, K.; Shirato, H. Oligo-recurrence predicts favorable prognosis
of brain-only oligometastases in patients with non-small cell lung cancer treated with stereotactic radiosurgery or stereotactic
radiotherapy: A multi-institutional study of 61 subjects. BMC Cancer 2016, 16, 659. [CrossRef]

19. Niibe, Y.; Yamamoto, T.; Onishi, H.; Yamashita, H.; Katsui, K.; Matsumoto, Y.; Oh, R.J.; Aoki, M.; Shintani, T.; Yamada, K.; et al.
Pulmonary oligometastases treated by stereotactic body radiation therapy: A nationwide survey of 1378 patients. Anticancer Res.
2020, 40, 393–399. [CrossRef]

20. Yamashita, H.; Jingu, K.; Niibe, Y.; Katsui, K.; Matsumoto, T.; Nishina, T.; Terahara, A. Definitive salvage radiation therapy and
chemoradiation therapy for lymph node oligo-recurrence of esophageal cancer: A Japanese multi-institutional study of 237
patients. Radiat. Oncol. 2017, 12, 38. [CrossRef]

21. Hamai, Y.; Hihara, J.; Emi, M.; Furukawa, T.; Ibuki, Y.; Yamakita, I.; Kurokawa, T.; Okada, M. Treatment Outcomes and Prognostic
Factors After Recurrence of Esophageal Squamous Cell carcinoma. World J. Surg. 2018, 42, 2190–2198. [CrossRef] [PubMed]

22. Chen, Y.; Cheng, X.; Song, H.; Wu, A.J.; Ku, G.Y.; Lee, P.; Slingerland, M.; Koyanagi, K.; Ke, S.; Qiu, H.; et al. Written on behalf of
AME Radiation Oncology Collaborative Group. Outcomes of concurrent chemoradiotherapy versus chemotherapy alone for
esophageal squamous cell cancer patients presenting with oligometastases. J. Thorac. Dis. 2019, 11, 1536–1545. [CrossRef]

23. Lin, C.Y.; Fang, H.Y.; Lein, M.Y.; Lin, C.C.; Bai, L.Y.; Tsai, M.H.; Chen, C.C.; Hsieh, T.C.; Wang, Y.C.; Liang, J.A.; et al. Clinical
outcomes and prognostic factors of patients with esophageal squamous cell carcinoma with oligo-recurrence treated with radical
re-irradiation. Anticancer Res. 2020, 40, 2387–2392. [CrossRef]

24. Liu, Q.; Zhu, Z.; Chen, Y.; Deng, J.; Ai, D.; Liu, Q.; Wang, S.; Wu, S.; Chen, J.; Zhao, K. Phase 2 study of stereotactic body radiation
therapy for patients with oligometastatic esophageal squamous cell carcinoma. Int. J. Radiat. Oncol. Biol. Phys. 2020, 108, 707–715.
[CrossRef]

25. Morinaga, T.; Iwatsuki, M.; Yamashita, K.; Harada, K.; Kurashige, J.; Nagai, Y.; Iwagami, S.; Baba, Y.; Yoshida, N.; Baba, H.
Oligometastatic recurrence as a prognostic factor after curative resection of esophageal squamous cell carcinoma. Surg. Today
2021, 51, 798–806. [CrossRef]

26. Yamashita, H.; Ogita, M.; Aoki, S.; Abe, O.; Nakagawa, K. Linear accelerator-based stereotactic body radiation therapy in the
treatment of oligometastatic disease. Mol Clin Oncol. 2020, 13, 109–114. [CrossRef] [PubMed]

27. Li, J.; Wen, Y.; Xiang, Z.; Du, H.; Geng, L.; Yang, X.; Zhang, Y.; Bai, J.; Dai, T.; Feng, G.; et al. Radical radiotherapy for metachronous
oligometastasis after initial treatment of esophageal cancer. Radiother. Oncol. 2021, 154, 201–206. [CrossRef] [PubMed]

28. Ohkura, Y.; Shindoh, J.; Ueno, M.; Iizuka, T.; Udagawa, H. clinicopathologic characteristics of oligometastases from esophageal
cancer and long-term outcomes of resection. Ann. Surg. Oncol. 2020, 27, 651–659. [CrossRef]

https://doi.org/10.1186/s12885-016-2564-y
https://doi.org/10.1016/S2468-1253(23)00243-1
https://www.ncbi.nlm.nih.gov/pubmed/37734399
https://doi.org/10.1245/s10434-011-2049-9
https://www.ncbi.nlm.nih.gov/pubmed/21879261
https://doi.org/10.3748/wjg.v26.i39.6037
https://www.ncbi.nlm.nih.gov/pubmed/33132653
https://doi.org/10.1007/s10388-019-00674-z
https://www.ncbi.nlm.nih.gov/pubmed/31098822
https://doi.org/10.1200/JCO.1995.13.1.8
https://www.ncbi.nlm.nih.gov/pubmed/7799047
https://doi.org/10.1016/j.radonc.2020.04.003
https://www.ncbi.nlm.nih.gov/pubmed/32388150
https://doi.org/10.1016/S1470-2045(19)30718-1
https://www.ncbi.nlm.nih.gov/pubmed/31908301
https://doi.org/10.1093/jjco/hyp167
https://doi.org/10.1155/2012/261096
https://doi.org/10.1186/s12885-016-2680-8
https://doi.org/10.21873/anticanres.13965
https://doi.org/10.1186/s13014-017-0780-5
https://doi.org/10.1007/s00268-017-4430-8
https://www.ncbi.nlm.nih.gov/pubmed/29285608
https://doi.org/10.21037/jtd.2019.03.10
https://doi.org/10.21873/anticanres.14208
https://doi.org/10.1016/j.ijrobp.2020.05.003
https://doi.org/10.1007/s00595-020-02173-6
https://doi.org/10.3892/mco.2020.2065
https://www.ncbi.nlm.nih.gov/pubmed/32714532
https://doi.org/10.1016/j.radonc.2020.09.042
https://www.ncbi.nlm.nih.gov/pubmed/32980382
https://doi.org/10.1245/s10434-019-08175-0


Cancers 2024, 16, 704 12 of 13

29. Li, B.; Li, W.; Fan, B.; Zou, B.; Jiang, C.; Sun, X.; Yu, J.; Wang, L. Efficacy of radiotherapy in oligometastatic esophageal squamous
cell cancer patients: New evidence from a retrospective study. Int. J. Radiat. Oncol. Biol. Phys. 2020, 108, e611. [CrossRef]

30. Liu, Q.; Chen, J.; Li, B.; Ye, J.; Wei, S.; Wang, Y.; Yang, H.; Zhu, Z.; Lai, S.; Li, L.; et al. Local therapy for oligometastatic esophageal
squamous cell carcinoma: A prospective, randomized, Phase II clinical trial. Future Oncol. 2021, 17, 1285–1293. [CrossRef]

31. Shi, Z.; Zhu, X.; Ruan, C.; Wei, G.; Li, J.; Qiu, H.; Gao, L.; Cai, G.; Zhangcai, Y.; Li, B.; et al. Evaluation of concurrent
chemoradiotherapy for survival outcomes in patients with synchronous oligometastatic esophageal squamous cell carcinoma.
JAMA Netw. Open 2022, 5, e2244619. [CrossRef]

32. Tsai, P.C.; Chien, H.C.; Hsu, P.K.; Hung, J.J.; Huang, C.S.; Hsu, W.H.; Hsu, H.S. Post-recurrence survival analysis in patients with
oligo-recurrence after curative esophagectomy. BMC Cancer 2022, 22, 637. [CrossRef]

33. Zhao, W.; Ke, S.; Cai, X.; Zuo, Z.; Shi, W.; Qiu, H.; Cai, G.; Gong, Y.; Wu, Y.; Ruan, S.; et al. Radiotherapy plus camrelizumab and
irinotecan for oligometastatic esophageal squamous cell carcinoma patients after first-line immunotherapy plus chemotherapy
failure: An open-label, single-arm, phase II trial. Radiother. Oncol. 2023, 184, 109679. [CrossRef] [PubMed]

34. Yamashita, H.; Niibe, Y.; Yamamoto, T.; Katsui, K.; Jingu, K.; Kanazawa, S.; Terahara, A.; Nakagawa, K. Lung stereotactic
radiotherapy for oligometastases: Comparison of oligo-recurrence and sync-oligometastases. Jpn. J. Clin. Oncol. 2016, 46, 687–691.
[CrossRef] [PubMed]

35. Kudou, K.; Saeki, H.; Nakashima, Y.; Kimura, Y.; Oki, E.; Mori, M.; Shimokawa, M.; Kakeji, Y.; Toh, Y.; Doki, Y.; et al. Clinical
outcomes of surgical resection for recurrent lesion after curative esophagectomy for esophageal squamous cell carcinoma:
A nationwide, large-scale retrospective study. Esophagus 2022, 19, 57–68. [CrossRef] [PubMed]

36. Watanabe, M.; Mine, S.; Yamada, K.; Shigaki, H.; Baba, Y.; Yoshida, N.; Kajiyama, K.; Yamamoto, N.; Sano, T.; Baba, H. Outcomes
of lymphadenectomy for lymph node recurrence after esophagectomy or definitive chemoradiotherapy for squamous cell
carcinoma of the esophagus. Gen. Thorac. Cardiovasc. Surg. 2014, 62, 685–692. [CrossRef]

37. Ma, X.; Zhao, K.; Guo, W.; Yang, S.; Zhu, X.; Xiang, J.; Zhang, Y.; Li, H. Salvage lymphadenectomy versus salvage radiother-
apy/chemoradiotherapy for recurrence in cervical lymph node after curative resection of esophageal squamous cell carcinoma.
Ann. Surg. Oncol. 2015, 22, 624–629. [CrossRef]

38. Wang, Z.; Lin, S.; Wang, F.; Liu, S. Salvage lymphadenectomy for isolated cervical lymph node recurrence after curative resection
of thoracic esophageal squamous cell carcinoma. Ann. Transl. Med. 2019, 7, 238. [CrossRef]

39. Kato, K.; Cho, B.C.; Takahashi, M.; Okada, M.; Lin, C.Y.; Chin, K.; Kadowaki, S.; Ahn, M.J.; Hamamoto, Y.; Doki, Y.; et al.
Nivolumab versus chemotherapy in patients with advanced oesophageal squamous cell carcinoma refractory or intolerant
to previous chemotherapy (ATTRACTION-3): A multicentre, randomised, open-label, phase 3 trial. Lancet Oncol. 2019, 20,
1506–1517, Erratum in Lancet Oncol. 2019, 20, e613. [CrossRef]

40. Huang, J.; Xu, J.; Chen, Y.; Zhuang, W.; Zhang, Y.; Chen, Z.; Chen, J.; Zhang, H.; Niu, Z.; Fan, Q.; et al. ESCORT Study Group.
Camrelizumab versus investigator’s choice of chemotherapy as second-line therapy for advanced or metastatic oesophageal
squamous cell carcinoma (ESCORT): A multicentre, randomised, open-label, phase 3 study. Lancet Oncol. 2020, 21, 832–842.
[CrossRef]

41. Kojima, T.; Shah, M.A.; Muro, K.; Francois, E.; Adenis, A.; Hsu, C.H.; Doi, T.; Moriwaki, T.; Kim, S.B.; Lee, S.H.; et al. KEYNOTE-
181 investigators. Randomized phase III KEYNOTE-181 study of pembrolizumab versus chemotherapy in advanced esophageal
cancer. J. Clin. Oncol. 2020, 38, 4138–4148. [CrossRef]

42. Sun, J.M.; Shen, L.; Shah, M.A.; Enzinger, P.; Adenis, A.; Doi, T.; Kojima, T.; Metges, J.P.; Li, Z.; Kim, S.B.; et al. KEYNOTE-590
Investigators. Pembrolizumab plus chemotherapy versus chemotherapy alone for first-line treatment of advanced oesophageal
cancer (KEYNOTE-590): A randomised, placebo-controlled, phase 3 study. Lancet 2021, 398, 759–771, Erratum in Lancet 2021, 398,
1874. [CrossRef]

43. Kato, K.; Shah, M.A.; Enzinger, P.; Bennouna, J.; Shen, L.; Adenis, A.; Sun, J.M.; Cho, B.C.; Özgüroğlu, M.; Kojima, T.; et al.
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