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Abstract: Metastatic cancer of the esophagus has a poor prognosis. For many years, surgery had no place
in their management and chemo(radio)therapy was the only therapy. In patients with metastatic colon
and breast cancer, surgical resection of the metastases was shown to improve long term outcomes. For the
upper digestive tract, metastasectomy was first described in gastric cancer. This led to the introduction
of surgery for metastatic esophageal cancer. With the progress in chemo(radio)therapy regimens and
surgical techniques, complete resection of all disease has become possible particularly in patients with
oligometastases. To achieve a survival advantage, obtaining a negative resection margin of the metastases
is essential. Preoperative workup should therefore focus on the possibility of a complete resection. Patient
selection is crucial and should be discussed in multidisciplinary tumor boards. Prognostic scores exist and
can be used to predict the survival of these patients. In this review, studies on the surgical management of
synchronous metastases of esophageal cancer are discussed. The results of ongoing randomized trials will

help clarify if there is truly a place for surgery for synchronous metastatic disease.
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Introduction Surgery is often integrated into a multimodal treatment

aimed at cure of the patient (3). However, 50% of patients

Esophageal cancer was newly diagnosed in 572,000 patients
in 2018, and 508,000 died from this disease the same year (1).
Esophageal cancer remains at the eighth place in the
worldwide cancer incidence ranking. It is the sixth cause
of cancer-related death. There are two histologic subtypes:
squamous cancer cell (SCC) and adenocarcinoma (AC).
SCC is predominant in Non-Western countries and
more frequently affects the upper and middle third of the
esophagus.

AC is more prevalent in Europe and arises more
commonly from the distal third of the esophagus and the
esogastric junction. In contrast to SCC, AC has still a rising
incidence (2).
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are unsuitable for surgery at the time of presentation (4).
It can be the result of an unresectable tumor (invasion of
adjacent structures), distant metastasis or the patient is unfit
for surgery (comorbidities or low-performance status) (5).
Delay in referral to an expert center can also affect the
probability to receive curative treatment. A study from the
Netherland showed a strong relation between hospital of
diagnosis and chance of referring patients with esophageal
cancer for curative treatment (6).

"The combination of late diagnosis and advanced age lead
to the application of definitive chemoradiotherapy. Long
term (5-years) survival increased from 0-14% to 20-25%
(7-9) in patients unfit for surgery.
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Table 1 Rate of localization for metastasis from esophageal cancer
in Western (14) and Asian (15) population studies

Location  Adenocarcinoma Squamous cell carcinoma
Liver 19-30% 9-15%

Lung 9-15% 11-26%

Brain 2-6% 0.6-2%

Bone 8-20% 5-15%

By contrast, despite the development of new
chemotherapy agents, metastatic disease is a significant
burden associated with poor long-term survival. Esophageal
cancer with distant metastases has a lower 5-year survival
rate than many other malignancies (10) including breast
cancer (26.3%) (11) and colorectal cancer (13.5%) (12).
When metastatic disease is present at initial diagnosis, the
median survival is one year (13). A distinction should be
made between synchronous metastasis (metastasis occurring
at the same time of the initial diagnosis) and metachronous
(which develop consequently, generally after the initiation
of treatment of the primary lesion).

The place of surgery in metastatic esophageal cancer has
been limited until recently. Effective chemotherapy, such
as the FLOT-regimen (fluorouracil, leucovorin, oxaliplatin,
and docetaxel), may achieve good local control and reduce
the size of the metastasis. Hence, induction chemotherapy
may be applied to select patients that may benefit from a
surgical resection.

Metastases in esophageal cancer

The poor outcome of patients with esophageal cancer is
caused by the tendency for metastases to occur already at
an early stage cancer and the lack of effective treatment.
The localization of distant metastasis in esophageal cancer
was studied from 9,000 patients using the US Surveillance
Epidemiology and End Results (SEER) database. A
difference in pattern of metastases was found between the
two main histologic types: a higher rate of lung metastases
in SCC tumors and a higher rate of liver, bone, and brain
metastases in AC. Table 1 summarizes the rate and frequency
of metastases according to site.

These results were confirmed in an Asian study (14) with
liver metastases were more common in patients with AC,
whereas lung metastases were more frequent in patients
with SCC. Distant lymph node and bone metastases had
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a similar rate for SCC and AC. One explanation for the
different patterns of metastases may be tumor localization:
AC is more frequent in the lower part of the esophagus.
This distal localization could have preferential hepatic
venous drainage.

The brain is a rare site of metastases (1-5%). Advances in
imaging modalities and more extensive imaging may explain
the increased incidence seen in recent years: incidence
of 6.2% in patients with AC and 2.1% for SCC. This
parallels the pattern of metastases in with non-small cell
lung cancer: brain metastases are twice as high in patients
with AC compared to SCC (15). The number of metastatic
sites appeared to have an effect on the overall survival
with a hazard ratio of 1.49 (95% CI: 1.23 to 1.8) when two
metastatic sites were involved (16). However, surgery could
be an option when the metastases affect only a limited
number of organs or only a small portion.

Hellman and Weichselbaum first described the concept
of oligometastases in 1995 (17).

The most accepted definition of oligometastatic disease is
the presence of fewer than five metastases. Individual authors
challenge this definition. Some suggest using it to describe
3-5 metastatic foci in a single organ, while other metastases
affecting 1 or 2 organs with lor 2 foci per organ (18). The
cut-off size for one is typically less than 3 cm (19).

This category of patients could benefit from an aggressive
multimodal treatment with systemic chemo(radio)therapy
followed by surgery. Surgical resection for liver metastases
in colorectal cancer, lung metastases in soft tissue sarcoma,
and cerebral metastases in lung cancer is accepted practice
currently (20).

The difficulty of metastatic disease is to offer the
appropriate treatment without futile management. Surgery
in an aggressive tumor will accelerate the propagation
by delaying systemic treatment. However, if surgery can
control all metastatic foci with less morbidity and allow the
systemic treatment to be started quickly, it could offer a
survival advantage.

Gastric cancer and surgery for M1 disease

Because there is a limited data on the role of surgery in
metastatic esophageal cancer, there is some evidence for its
benefit derived from gastric cancer. No actual guidelines
recommend surgery for metastases. Liver resections for
gastric metastases however are feasible in less than 1% of
the cases. When patients are well selected, liver metastasis
in gastric cancer can be treated with moderate outcomes.
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Figure 1 Kaplan-Meier analysis of overall survival in patients with limited metastatic disease (arm B) who underwent surgery and no surgery.

Adapted with permission from (25).

Five-year survival after surgical RO resection is reported
to be as high as 27-37% (21,22). Some 5,185 cases from
the SEER database (23) with distant metastases were
retrospectively analyzed. Survival improvement was noted
when surgical resection was performed for the primary
tumor and the metastases. An aggressive treatment, even in
disseminated cases, can be beneficial for the patient.

The place of surgery for metastatic gastric cancer
was analyzed by the multicentric, randomized, Asian
REGATTA trial (24). The authors included patients with
advanced gastric cancer with a single metastasis site (liver,
peritoneal, lymph nodes). Patients were randomly assigned
to chemotherapy alone or gastrectomy and adjuvant
chemotherapy. There was no difference in overall survival at
two years between the two groups (31.7% in chemotherapy
alone, 25.1% in surgery and chemotherapy group) and
in median overall survival (16.6 months in chemotherapy
alone and 14.3 months in surgery and chemotherapy).
The authors concluded that gastrectomy followed by
chemotherapy did not offer a survival advantage and should
not be recommended.

However, two main remarks can be opposed for this trial:
first, the lymphadenectomy was restricted to D1, which
is insufficient in terms of oncological resection criteria.
Second, there was no resection of the metastatic lesions.

An observational study, FLOT-3 (24), confirmed
the feasibility of combined chemotherapy and surgery
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for gastric and esophagogastric junction patients with
oligometastic disease.

This study included three patient categories (locally
advanced tumors, tumors with limited metastases, non-
resectable metastasis tumors) and the results showed a
favorable survival in the group of patients with limited
metastatic disease who received neoadjuvant chemotherapy
and proceeded to surgery. In this limited metastatic group,
the median overall survival was 31.3 months (95% CI, 18.9—
upper level not achieved) for patients who proceeded to
surgery and 15.9 months (95% CI, 7.1-22.9 months) for the
other patients (Figure 1).

The FLOT-3 trial set the evidence basis for the ongoing
trial FLOT 5-RENAISSANCE (26). This multicenter
randomized trial is including patients with limited
metastatic gastric and junction AC. Patients will receive four
cycles of chemotherapy alone or with trastuzumab if HER-2
positive. After the four cycles, a re-staging is performed, and
if no sign of disease progression is proved, the patients are
randomized to receive either additional chemotherapy cycles
or surgical resection of primary and metastases (Figure 2).
The results of this trial could lead to a new standard in the
management of metastatic gastric and junction cancer.

Esophageal cancer

Local and distant disease control for patients with the
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Figure 2 Study flow diagram for the FLOT-5 RENAISSANCE trial (26). FLOT: fluorouracil, leucovorin, oxaliplatin, and docetaxel; R:

randomization.

unresectable disease is complicated and non-satisfying. Despite
significant progress in chemo(radio)therapy regiments, tumor
downstaging in order to become eligible for surgery is rare.
Some authors report in selected patients curative surgical
resection for T4-disease stages after downstaging with
chemoradiotherapy (27,28). A systematic review of studies
published in 2011 (29) compared chemoradiotherapy and
surgery versus chemoradiotherapy alone. The conclusion of
available studies is that chemoradiotherapy with additional
surgery was superior to chemotherapy alone in esophageal
cancer with T4bNxMO stage in terms of local control and
short-term prognosis (median one-year survival: 57% versus
39.5%). Chemoradiotherapy seems to have sufficient local
and systemic control to achieve a surgical resection.

Chemotherapy is still the first choice of treatment for
patients with metastatic disease (30). However, in patients
with a limited number of metastases, localized therapy
directed at the metastases is an alternative management (31).
Treatment includes surgery (for example, for liver
metastases or lung metastases) (32,33) radiofrequency
ablation, cryoablation or radiotherapy. This management
is accepted in colorectal, lung and breast cancer metastases.
For esophageal cancer, the evidence is growing, and these
situations are increasingly treated locally with curative
intent (34,35).

In a systematic review of the literature, Chiapponi et 4/. (36)
included studies on the management of oligometastatic
disease in esophageal cancer. They found two studies with
radiotherapy of metastases from any primary tumor. In
this series, patients with esophageal cancer had the worst
overall survival (31,37). A retrospective study included in
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their review reported (38) about the metastatic disease in
patients with esophageal cancer. They examined the survival
of patients who underwent esophagectomy for locally
advanced esophageal cancer with foci that were suspicious
for metastatic disease on initial imaging but whose disease
did not progress after induction chemoradiation treatment.
They found that 32% of the patients who underwent
esophagectomy had a suspicion of metastasis on initial
imaging. None of the ten patients who had a pathologic
confirmation of metastatic disease during the esophageal
resection survived longer than 2.5 years. However, the
authors did not mention if the histological confirmation was
a biopsy or the complete resection of the metastases. As in
the REGATTA Trial, a complete resection of the metastatic
disease, if possible, could have improved the patient
survival.

Resection of lung metastases may prolong survival in
selected patients. The data from several Spanish centers
were retrospectively analyzed (18). They included patients
with AC of the esophagus, eso-gastric junction, and gastric
with distant metastases. The primary aim of the study was to
describe the frequency of metastasectomies nationwide. In
their results, metastasectomy was performed in 92 patients
at a median time of 5 months after chemotherapy. Negative
resection margin was described in the majority of cases
(64%). R1 and R2 resection was described in respectively
14% and 22%. The three-year survival rate for patients
who underwent metastasectomy was 30.6% compared to
8.4% in the total group of patients with metastases. This
retrospective study confirmed that in selected patients,
(oligometastatic disease, no progression, good general/
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nutritional status), surgical resection of metastases could
improve the long-term survival.

Schmidt et /. (39) also conducted a retrospective analysis
of 123 patients with metastatic esophagogastric cancer
undergoing surgery. In their cohort, 63 patients underwent
complete resection (RO) of the tumor and the metastases.
The patients with complete resection of the primary
tumour and the metastases had a statistically significant
longer median survival of 29.5 months (6.7, 95% CI,
16.4-42.7 months) (P=0.003) compared to the patient
with no resection of the metastases. When all the patients
with metastatic cancer were analyzed, surgical resection,
complete resection and preoperative chemoradiotherapy
were associated with prolonged survival (all P<0.001).

In a systematic review, Schizas et /. (40) included
six retrospective studies on outcomes of patients who
underwent metastasectomy for limited metastatic disease in
esophageal cancer, with a total of 420 patients.

Metastasectomy was performed during the same operative
time of primary tumor resection in 73.5% of the cases. AC
was the most frequent histological type (77.3%) compared
to squamous cell carcinoma (22.7%). A negative resection
margin (RO) for the metastases was obtained in 69.8% of the
patients. Authors used a bootstrap methodology to approach
the estimation of prognosis. They calculated a mean survival
of 24.5 months and 5-year survival of 36.3%. These survivals
were 2 to 6 times longer compared to the results of patients
undergoing maximal medical therapy reported in the
literature (4-11 months) (41).

Jamel ez al. (42) conducted another systematic review
about the management of patients with oligometastatic
esophageal cancer. They identified and included
14 publications (12 on metachronous and two on
synchronous oligometastasis). In the synchronous studies,
one study (43) reported the management of primary tumor
and limited brain metastases in seven patients. Definitive
chemoradiotherapy for the esophageal cancer was
performed with local treatment of the cerebral metastases
(radiotherapy or surgery). Median survival in this series was
18.9 months.

These two reviews seem to favor surgical resection in
patients with oligometastases from esophageal cancer.
However, an essential element when considering surgical
treatment for the distant lesion is patient selection.
Prognostic factors associated with survival in 56 patients were
studied by Ghaly ez al. (44). The patients had undergone
multimodal management for limited metastatic esophageal
cancer recurrence in the liver, bone, brain or adrenal glands.
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In the 56 patients with metachronous metastases, 31 were
treated surgically with or without chemoradiotherapy, and
25 received definitive chemoradiotherapy alone. The median
disease-free survival was 19 months. The 1- and 3- year post-
recurrence survival rate was 78% and 38%. Time to tumor
recurrence was found to be the only independent factor that
predicted survival in the multivariable analysis model. A cut-
off of 12 months provided the best-combined sensitivity and
specificity. Time to recurrence more than a year after the
primary treatment of esophageal cancer is an indicator of less
aggressive tumor behavior (45).

A multicentric retrospective study (46) from Germany
proposed and validated a prognostic score for patients
with metastatic esophageal and gastric cancer disease.
The prognostic score includes the grade, clinical response
to chemotherapy, and extent of resection. Patients were
categorized in low and high risk depending on their score.
The median survival time for the low versus high-risk group
was 35.3 and 12.0 months.

The authors concluded that the prognosis of patients
undergoing resection for metastatic esophagogastric cancer
could be predicted with three simple factors (grading,
clinical response and RO-resection). These factors can be
determined preoperatively with relatively high accuracy by
an experienced interdisciplinary team. Patients with at least
two favorable factors could have a survival advantage with
surgical resection.

Other studies about prognostic factors will help clarify
and identify the patient population, which will benefit the
most from aggressive treatment of their metastatic disease.
Table 2 summarizes the principal studies with survival
data on surgical resection for synchronous metastases of
esophageal cancer.

There is no clear guideline in regards to the management
of esophageal cancer metastases. According to the
guidelines of the European Society for Medical Oncology
(ESMO) (30), different options of palliative treatment
for patients with metastatic esophageal cancer can be
considered. German guidelines (51) confirm this statement
and do not recommend surgical resection if the metastases
are diagnosed preoperatively. The guidelines admit one
exception, and it is when a limited metastatic disease is
discovered intraoperatively. If negative resection margin of
the tumor and the metastasis can be achieved, the guidelines
advise that the tumor and the metastasis should be resected.
The decision to resect distant metastases should be mostly a
personalized treatment recommended by tumor boards for
patients in good general condition with prolonged tumor-
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Table 2 Key studies about surgical management of esophageal cancer metastasis

Study Year Type of metastasis Metastases localization Number of Survival
patients
Adam (47) 2006 Mixed (synchronous Liver: 20 20 Median survival: 16 months; three year

and metachronous)

Schmidt (39) 2015 Synchronous only

Lymph node: 27; liver: 14; lung: 8; 63

survival rate: 32%

Median overall survival: 29.5 months

peritoneum: 4; >1 site: 4; others: 6

Van Daele (48) 2018  Synchronous only

Carmona- 2018  Synchronous only
Bayonas (19) 11

Depypere (49) 2018 Synchronous only

Seesing (50) 2019 Mixed (synchronous

and metachronous)

Liver, lymph node

Peritoneal: 27; liver: 22; lymph node: 92

Lung: 5; peritoneal: 1; adrenal: 2; 10
pleural: 1; pancreatic: 1

Liver: 19; lung :15

12 Median: 22 months

Median: 16.7 months; three year
survival rate: 30.6%

Median overall survival: 21.4; three-
year survival rate: 26.7%

34 Median overall survival: 28 months; 1
year survival rate: 84%; 3 year survival
rate: 41%; 5 year survival rate: 31%

free survival.

Conclusions

Esophageal cancer is an aggressive tumor with rapid
local and distant invasion. The improvement of local and
systemic treatment could help control tumor progression.
The dogma that metastatic disease is incurable is now being
questioned. Selected patients with limited metastatic disease
can benefit from aggressive local therapy. High-quality
studies to determine the efficacy of such approaches in
patients with esophageal cancer are lacking. The results of
the ongoing RENAISSANCE trial will help elucidate this

debate for gastric and eso-gastric junction cancer.
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