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Validity of Surgical Resection for Lymph Node or Pulmonary
Recurrence of Esophageal Cancer After Definitive Treatment
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Abstract

Background Despite the poor prognosis of recurrent esophageal squamous cell cancer (ESCC), long-term survival
could be achieved in a subset of patients who successfully underwent surgical resection for recurrence. In this study, we
investigated the outcomes of surgical resection for lymph node (LN) or pulmonary (PUL) recurrence in ESCC patients.
Methods We retrospectively analyzed the outcomes of ESCC patients who underwent surgical resection between
January 2008 and March 2015 for either LN or PUL recurrence after complete response (CR) by chemoradiotherapy
or RO esophagectomy. Every patient fulfilled the original institutional criteria: no recurrence at primary site;
recurrence involving in only one organ; expectation of complete resection; and for PUL recurrence, no rapid growth
with at least 2 months of observation.

Results Among the 13 patients analyzed, surgical resection was performed in nine and four patients with LN and
PUL recurrence, respectively. RO resection was achieved in all patients with no fatal surgical complications. Mean
duration from the day of the first CR/RO to the recurrence was 809 (110-2575) days. Median recurrence-free survival
following surgical resection for recurrence and overall survival following the first diagnosis of recurrence was 387
and 1297 days, respectively.

Conclusion Surgical resection for LN or PUL recurrence of ESCC according to our institutional criteria can be
performed safely for selected patients.
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Introduction

Esophageal cancer is a common cancer worldwide causing
400, 200 deaths in 2012 [1]. The prognosis of esophageal
cancer has improved dramatically with the advent of
multimodal treatment approaches such as neoadjuvant
chemotherapy followed by radical esophagectomy with
extensive lymphadenectomy, or chemoradiotherapy (CRT)
[2—4]. Since definitive CRT is expected to be as effective
as radical esophagectomy [4], patients with
resectable esophageal cancer may select definitive CRT
instead of surgery as the primary treatment. Recurrent
esophageal cancer develops in 28-47% of patients who
undergo radical esophagectomy [5], and 40% of patients
who undergo definitive CRT [6, 7]. The recurrence is fre-
quently observed in lymph nodes, lung, liver, and bone [8].
Mariette et al. [9] reported that 90% of recurrent esopha-
geal cancer cases occurred within 38 months after surgery.
Su et al. [8] reported that the time of recurrence, pattern of
recurrence, and treatment for recurrence were independent
prognostic factors in patients with recurrence after com-
plete resection of esophageal carcinoma.

Currently, no standard treatment is established for the
recurrent esophageal cancer with limited metastasis [10].
Therefore, surgery, radiotherapy, chemotherapy, and mul-
timodal treatment are considered based on specific criteria
of each institution. Although the prognosis of patients with
recurrent esophageal cancer is generally poor, long-term
survival benefit was reported in a subset of patients who
successfully underwent surgical resection for lymph node
(LN) or pulmonary (PUL) recurrence [11-15]. In most
studies, surgical resection of recurrent LN was performed
mainly for cervical lymph nodes (CLNs) [11-13]. Surgical
resection for abdominal lymph nodes (ALNs) is also con-
sidered in some cases, although they frequently involve
several lymph nodes, which makes it difficult to perform
RO surgery. As for PUL recurrence, it is the main recur-
rence pattern of hematogenous way, with a frequency of
17.5-41.4% after radical esophagectomy [15]. Although
PUL recurrence is often detected as multiple lesions or in
combination with extrapulmonary metastasis, surgical
resection was reported to be effective in several patients
with limited recurrent PUL lesions that were determined to
be resectable [15, 16].

Clinical significance of surgical resection in esophageal
cancer patients with limited LN or PUL recurrence has not
been studied enough. We hypothesized that surgical
resection for LN or PUL limited recurrence in esophageal
cancer patients is effective if patients are selected based on
appropriate indication. The aim of this study was to
investigate the clinicopathological characteristics and the
prognosis of patients who underwent surgical intervention

for recurrent esophageal cancer and to propose the indi-
cations for surgical resection for those patients.

Patients and methods

We retrospectively analyzed the medical records of con-
secutive esophageal squamous cell cancer (ESCC) patients
who underwent surgical resection between January 2008
and March 2015 for either LN or PUL recurrence as the
first treatment after complete response (CR) by CRT, or RO
esophagectomy at Shizuoka Cancer Center, Shizuoka,
Japan. As for CRT for patients with stage II or higher stage,
we routinely performed two cycles of additional
chemotherapy following concurrent CRT. The standard
definitive CRT regimen was consisted either of the fol-
lowings: (1) 700 mg/m? of 5-fluorouracil on days 1 through
4 and days 29 through 33, and 70 mg/m? of cisplatin on
day 1 and 29 with radiation dose of 60 gray in 2 gray
fractions; (2) 1000 mg/m? of 5-fluorouracil on days 1
through 4 and days 29 through 33, and 75 mg/m” of cis-
platin on day 1 and 29 with radiation dose of 50.4 gray in
1.8 gray fractions. If patients were diagnosed as not CR, we
performed salvage surgery. Patients were followed up
every 6 months by computed tomography for 5 years after
the treatment. We defined CR for patients who received
CRT when we confirmed all the target and nontarget
lesions disappear, which include complete response of
primary lesion on endoscopy according to the Japanese
classification of esophageal cancer [17].

Patients fulfilled the following institutional criteria
based on the classical Thomford criteria [18]: no recur-
rence at primary site; recurrence involving in only one
organ; expectation of complete resection; and for PUL
recurrence, no rapid growth with at least 2 months of
observation. We apply metastasectomy only to cervical and
abdominal LN, or PUL regarding guidelines and previous
reports [10]. The indication for surgical resection in each
case was discussed at a multidisciplinary cancer board.

This study was conducted with the approval of the ethics
committee of Shizuoka Cancer Center.

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics version 22 (IBM, Armonk, NY, USA). Survival
analysis was performed using the Kaplan—-Meier method,
and parameters were compared using the log-rank test.
Overall survival (OS) was defined as the time from the day
of first recurrence to death due to any cause or to the last
follow-up, and recurrence-free survival (RFS) was defined
as the time from the day of surgical resection for recurrence
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to the day of the second recurrence. A p value of <0.05 was
considered statistically significant.

Results

From January 2008 to March 2015, we had 600 esophageal
cancer patients in total. A total of 231 patients underwent
surgery, and 369 patients underwent CRT. The flowchart of
the patients during this study period is shown in Fig. 1.
There were nine other patients who had primary definitive
treatment before 2008 and recurred in this study period.
We included these patients into this study. There were 31
patients in total who had LN or PUL recurrence which
fulfilled our institutional criteria during the study period.
Of these, 15 patients underwent surgical resection for either
LN or PUL recurrence of ESCC and the rest of the patients
underwent chemotherapy or CRT. Among 15 patients who
underwent surgical resection, two patients who had previ-
ous treatment other than surgical resection for recurrence
were excluded; thus, a total of 13 patients were analyzed in
this study. Also in the same study period, there were 16
patients who satisfied our institutional criteria and chose
non-surgical treatment for LN or PUL recurrence. Patient
characteristics of both those who chose surgical resection
and non-surgical treatment are shown in Table 1.

In patients who underwent surgical resection for the
recurrence, the primary definitive treatment was CRT in 12
patients, and two of them underwent salvage surgery

following CRT. One patient had only surgery as the pri-
mary definitive treatment (Table 1). The sites of recurrence
were CLNs or ALNs in nine patients who had only
undergone CRT, and PUL in two patients who had had
salvage surgery following CRT, and PUL in one patient
who had had RO surgery alone. The details of the meta-
static region among a total of nine patients with LN
recurrence were: supraclavicular LN in one patient; deep
CLN in one patient; cervical paraesophageal LN in one
patient; left recurrent laryngeal nerve LN in two patients;
right paracardial LN in two patients; lesser curvature LN
along the branches of the left gastric artery or the second
branch and distal part of the right gastric artery in one
patient; and LN along the root of the left gastric artery in
one patient. Two patients had metastases in more than one
LN within the same region. The recurrent LNs existed in
the irradiation field except one patient who had right
paracardial LN recurrence. In our study, there were four
patients with tumor located in upper thoracic or cervical
(Ut/Ce) esophagus, and nine patients with tumor located in
middle thoracic or lower thoracic (Mt/Lt) esophagus. In
patients with Ut/Ce located tumor, the recurrence was seen
in CLN in three patients and PUL in one patient. In patients
with Mt/Lt located tumor, the recurrence was seen in CLN
in two patients, ALN in four patients, and PUL in three
patients. Median time from CR/RO by the primary treat-
ment to the diagnosis of recurrence was 809 (110-2575)
days, and the median duration from the diagnosis of
recurrence to the resection was 45 (25-69) and 189

Fig. 1 Flowchart of the
esophageal cancer patients
during the study period
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Table 1 Patient characteristics
Surgery (n = 13) Others (n = 16)
Age, years (mean £+ SD) 68 + 13 63 6
Gender: n (%)
Male 10 77 (%) 12 75 (%)
Female 3 23 (%) 4 25 (%)
Initial clinical stage (UICC 7th): n (%)
Stage 1 1 8 (%) 3 19 (%)
Stage 11 1 8 (%) 1 6 (%)
Stage 111 6 46 (%) 9 56 (%)
Stage IV 5 38 (%) 3 19 (%)
ECOG performance status: n (%)*
0 5 39 (%) 12 75 (%)
1 6 47 (%) 3 18 (%)
2 2 23 (%) 1 6 (%)
Previous definitive treatment: n (%)°
Surgery 3 23 (%) 5 32 (%)
Chemoradiotherapy 12 92 (%) 8 50 (%)
Endoscopic submucosal dissection 0 0 (%) 2 12 (%)
Endoscopic submucosal dissection and chemoradiotherapy 0 0 (%) 1 6 (%)
Site of recurrence: n (%)
Cervical lymph nodes 5 38 (%) 8 50 (%)
Abdominal lymph nodes 4 31 (%) 3 19 (%)
Pulmonary metastasis 4 31 (%) 5 31 (%)
The primary location of tumor
Cervical esophagus 3 23 (%) 2 13 (%)
Upper thoracic esophagus 1 7.5 (%) 7 44 (%)
Middle thoracic esophagus 8 62 (%) 5 31 (%)
Lower thoracic esophagus 1 7.5 (%) 2 13 (%)
Number of metastatic lesions: n (%)
Single 11 85 (%) 11 69 (%)
Multiple 2 15 (%) 5 31 (%)

“ECOG: Eastern Cooperative Oncology Group

"The treatment is duplicated in two patients

(90-382) days in patients with LN and PUL recurrence,
respectively.

Among four patients with PUL recurrence, wedge pul-
monary resection was performed in three patients, and one
patient underwent pulmonary lobectomy. In patients with
CLN or ALN recurrence, dissection of the involved LN
was performed. All patients underwent RO surgery, and
none of the patients received adjuvant therapy. Grade II or
higher surgical complications according to the Clavien—
Dindo classification was observed in two patients: grade
[ITa empyema in one patient who underwent pulmonary
resection, and grade II surgical site infection in patient who
underwent CLN dissection. There were no fatal compli-
cations or in-hospital deaths.

Among all patients, the median RFS was 387 days, and
the median OS was 1297 days (Figs. 2, 3). The median OS

in patients with PUL recurrence and LN recurrence was
1119 days and not reached, respectively (p = 0.896)
(Fig. 4).

Among all patients included in the study, four patients
(31%) had no recurrence after the surgery, whereas two
patients died of the other disease (leukemia in one patient,
and cerebral infarction in another). The remaining seven
patients had a second recurrence. The recurrent lesions
were LNs in six patients, and pulmonary recurrence in one
patient. All six patients with second recurrence in LNs
underwent palliative chemotherapy. The one patient with
pulmonary recurrence underwent surgery again.

We also compared the OS of the 13 patients with that of
16 patients who chose non-surgical treatment during the
same study period for LN or PUL recurrence which we
considered resectable based on our institutional criteria.
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Fig. 2 Recurrence-free survival of all patients

We found no significant difference in LN recurrence group
(Fig. 5a) nor PUL recurrence group (Fig. 5b).

Discussion

Optimal treatment for LN or PUL limited recurrence in
esophageal cancer patients remains uncertain; therefore,
the treatments vary across institutions and are decided on a
case-by-case basis according to the site and pattern of
recurrence. Based on the specific criteria used as indica-
tions of surgery at our institution, RO resection was per-
formed safely in all patients with no severe complications.

Several studies reported that a number of factors
including the interval between esophageal resection and
recurrence, the type of recurrence, the treatment after
recurrence, and the primary location of the tumor were
prognostic factors in patients with recurrent disease [6—8].
It has been reported that the mean survival period in
recurrent esophageal cancer patients with distant metastasis
including PUL recurrence is 9 months, and that of LN
recurrence is 7 months [19]. In the present study, the mean
survival period was 668 days (22 months), which may
suggest that the surgical resection for LN or PUL recur-
rence is an appropriate treatment option. The survival of
the patients who underwent surgical resection of nodal
recurrence after definitive treatment was better than those
in the previous results reported by Yuan et al. [20]. In
previous study, patients who underwent esophagectomy as
the primary definitive treatment are evaluated mainly. The
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difference of patients group may affect the results of sur-
vivals of the patients with recurrent esophageal cancer. In
our study, we only included patients who satisfied our
institutional criteria, by which we strictly selected the
patients for surgical treatment regardless of the previous
treatment. This patient selection could be the difference in
survivals of patients who underwent surgical resection
between previous study and ours.

The mean duration from the diagnosis of recurrence to
the surgical resection was longer in patients with PUL
recurrence than in those with CLN or ALN recurrence. In
our institution, we usually plan follow-up with computed
tomography for PUL recurrence in the short duration
within 2 or 3 months after the initial diagnosis, to confirm
the absence of new lesions and to prevent early relapse at
another site after the resection. Otherwise, pulmonary
resection is planned if complete resection for PUL lesion is
still considered to be feasible. Although the prognosis of
metastasectomy for hematogenous metastasis, such as
liver, is reported to be bad [21], pulmonary resection for
PUL recurrence has been suggested to lead better prog-
nosis. Therefore, we only included PUL recurrence into
this study. As for lymph node recurrence, since it is not
considered to be directly related to systemic metastasis, we
usually perform surgery without taking additional time
before the surgery.

There was heterogeneity in the recurrent pattern
according to previous treatment. We found almost all
patients (nine of ten patients) who had CRT revealed to
have LN recurrence. On the other hand, three patients who
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Fig. 4 The Kaplan—-Meier curves of overall survival after the
diagnosis of recurrence divided according to the site of the
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had RO surgery as the definitive treatment revealed to have
PUL recurrence.

In our study, all patients had RO resection for recurrent
lesion and did not receive adjuvant treatment after surgery.
In some studies, patients who received adjuvant therapy

after surgical resection for recurrence achieved long-term
survival [11, 13]; however, evidence demonstrating the
utility of adjuvant therapy in these patients remains insuf-
ficient. Despite the small number of patients, the OS of
patients in our study was longer than that previously
reported in patients who did receive adjuvant therapy. It
suggests that adjuvant therapy may not be necessary in all
cases. The significance of adjuvant therapy for resected
recurrent esophageal cancer should be investigated in
future studies.

One major strength of the present study was that indi-
cation of surgical resection for the recurrence was deter-
mined according to predefined institutional criteria in all
cases. Although the results showed favorable outcome,
there are several limitations in this study. First, as this was
a single-center retrospective analysis, the number of
patients included was too small to evaluate statistically and
reach definitive conclusions. However, we might suggest
the safety of surgical choice for PUL recurrent patients. For
example, history of CRT may increase morbidity associ-
ated with pulmonary resection. Among four patients with
PUL recurrence in our study, most of them (three of four)
had CRT as the previous treatment, and only one patient
had surgery without CRT. We could not evaluate the
impact of previous treatment on pulmonary resection, but
we could show the safety of the resection after CRT at
least. According to guidelines for diagnoses and treatment
of carcinoma of the esophagus, the treatment for recurrence
after definitive treatment may differ according to the pre-
vious treatment [10]. The standard strategy for recurrent
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esophageal cancer is not yet defined regardless of the type
of previous treatment. Our study is focused on surgical
treatment for recurrent esophageal cancer, and we consider
surgical treatment can be the choice for both patients who
had chemoradiotherapy and surgical treatment previously.
Therefore, we did not distinguish patients based on previ-
ous treatment. Second, patients with LN or PUL metastasis
might have favorable prognosis only with chemotherapy
and/or radiotherapy. Actually, we showed there was no
significant difference in OS according to the treatment
selected for LN or PUL recurrence. Still, we believe that
surgical resection can be a hopeful treatment option for LN
or PUL recurrence which fulfills our institutional criteria.
In contrast to chemotherapy, a benefit of surgical resection
is that patients could be free from any treatment. In the
present study, half of the patients did not experience a
second recurrence after surgery. Third, in some cases with
PUL recurrence, surgical resection was undergone as
biopsy because PUL recurrence of esophageal cancer could
not be distinguished from primary pulmonary cancer.
Although there was paucity of evidence that supported
surgical resection for PUL recurrence of esophageal can-
cer, these results from a chance help to validate our criteria
for resection.

In conclusion, surgical resection in patients with either
LN or PUL recurrence could be performed safely in
accordance with our institutional criteria that included no
recurrence at primary site; recurrence involving only one
organ; expectation of complete resection; and no rapid
growth. Especially for PUL recurrence, even patients who
had history of CRT would safely have surgical resection if
selected appropriately by our institutional criteria.
Although further prospective studies are needed to confirm
these findings, our institutional criteria were appropriate
when we consider surgical resection for LN or PUL
recurrence of ESCC following curative treatment.
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