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Background: The efficacy of surgical resection for lymph node (LN) or distant recurrence of oesophageal
cancer has not been sufficiently investigated. The objective of this study was to reveal appropriate indications
for a surgical approach.

Methods: A total of 42 patients who underwent resection for recurrent or residual oesophageal squamous
cell carcinoma after surgery or definitive chemoradiotherapy (ACRT) between April 2004 and August 2016
were identified. These resections did not include salvage oesophagectomy. The long-term outcomes of these
patients were retrospectively analysed.

Results: Thirty-three patients underwent LN resection, 6 patients underwent lung resection, and
3 patients underwent resection for other recurrent tumours. The 5-year overall survival (OS) of patients
who underwent salvage abdominal lymphadenectomy after dCRT was significantly better than that of
patients who underwent salvage cervical or mediastinal lymphadenectomy (46.9% vs. 0.0%, P=0.006). The
S-year OS of patients who underwent salvage resection for LNs outside the radiation field was significantly
better than that of patients who underwent resection inside the radiation field (47.6% wvs. 8.9%, P=0.027).
The 5-year OS of patients who underwent salvage resection for recurrent LNs was significantly better than
that of patients who underwent salvage resection for residual LNs (21.7% wvs. 0.0%, P<0.001). Among the
42 patients, 9 survived more than 3 years: 4 after salvage abdominal lymphadenectomy, 3 after resection for
solitary lung recurrence, and 2 others.

Conclusions: The use of the appropriate surgical approach might improve the prognosis of patients
with abdominal LN recurrence, LN recurrence outside the radiation field, or a solitary lung recurrence of

oesophageal cancer.
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Introduction

Oesophageal cancer is the sixth most common cause
of cancer-related mortality worldwide because of its
poor prognosis (1). Oesophagectomy with extended
lymphadenectomy remains the standard therapy for
advanced oesophageal cancer despite the high morbidity
rate. However, 30% of patients die after radical
oesophagectomy due to recurrence (2). On the other hand,
definitive chemoradiotherapy (dCRT) has been one of the
treatments for localized oesophageal cancer with curative
intent. A phase II clinical trial in Japan demonstrated the
efficacy of dCRT as a conservative treatment for clinical
stage II-III tumours with a complete response rate of
62% (3). However, 18% of patients after dCRT received
salvage oesophagectomy or endoscopic resection for
residual disease or locoregional recurrence (3). Whether
the therapy used for primary tumour is oesophagectomy
or dCRT, tumours recur in many patients, and long-term
survival after recurrence cannot be expected.

Generally, chemotherapy or chemoradiotherapy (CRT)
has been performed in patients with recurrent oesophageal
cancer, but the efficacy of these therapies is limited (4). On
the other hand, salvage oesophagectomy for local recurrence
after dCRT has been recognized as an established therapy
(5,6). Salvage oesophagectomy could offer significant gain
in long-term survival compared with second-line CRT (7).
However, no reliable studies have demonstrated optimal
treatment strategies and long-term outcome for patients
with lymph node (LN) or organ recurrence after dCRT.
Recently, several investigators have reported comparable
benefits of surgical resection for recurrent oesophageal
cancer (8,9). However, thus far, the efficacy of surgical
resection for LN or organ recurrence of oesophageal cancer
has not been sufficiently investigated in studies with large
numbers of patients.

The objective of this study was to investigate the long-
term outcome of patients who underwent resection for
recurrent or residual tumour after surgery or dCRT for
primary oesophageal cancer and to reveal appropriate
indications for a surgical approach.

Methods
Patients

In the study, resection for recurrent tumour after radical
oesophagectomy for primary oesophageal cancer was
defined as secondary resection, and resection for recurrent
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or residual tumour after dCRT was defined as salvage
resection. We retrieved patients who underwent secondary
or salvage resection at the National Cancer Center Hospital
between April 2004 and August 2016. Patients who
underwent salvage oesophagectomy were excluded from
the outcome analysis. Clinical data were retrospectively
collected from our database. Primary tumour was evaluated
using the 7th TNM classification published by the Union
for International Cancer Control (10).

Oesophagectomy for primary oesophageal cancer

Our standard surgical procedure for advanced primary
oesophageal cancer is resection of the oesophagus with
three-field LN dissection (11). If the tumour is not
suspected to have invaded an adjacent organ, we sometimes
select minimally invasive oesophagectomy. A gastric
tube is usually used as the reconstruction organ, and the
retrosternal route is usually selected.

dCRT for primary oesophageal cancer

The dCRT regimen for primary oesophageal cancer
consisted of cisplatin plus 5-fluorouracil combined with
radiotherapy. At least two courses of chemotherapy were
given, with a dose of 50.4 to 60 Gy radiation. The radiation
range was chosen based on the tumour location.

Diagnosis of recurrence

Diagnosis of recurrence was based on physical examinations
and computed tomography. Tumour markers and
"F-fluorodeoxy glucose positron emission tomography
were used to aid the diagnosis. The final diagnostic criteria
for pulmonary metastases were based on histopathological
similarity between primary oesophageal cancer and the
resected pulmonary specimens.

Surgical inclusion criteria

The indication for second or salvage resection, including such
as patient condition and tumour status, was comprehensively
decided in our institutional cancer board. The inclusion
criteria for LN resection were as follows: tumour involving
only one LN or region and no invasion into vital vessels
or the tracheobronchial tree. Patients who had one or two
pulmonary recurrent tumours were included for surgical
resection. The surgical approach chosen for each tumour was
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decided by the individual surgeons from their experience.
Adjuvant chemotherapy and therapy for further recurrence
after secondary or salvage resection were not restricted.

Follow up for survival after secondary or salvage resection

Survival after secondary or salvage resection was confirmed
by outpatient visit. In addition to physical examinations,
computed tomography was periodically performed to detect
re-recurrence. For patient who did not visit, we tried to
confirm whether the patient was alive or dead by phone.

Statistical analysis

Proportions were compared using the % test, and continuous
variables were compared using the Mann-Whitney U-test.
Overall survival (OS) was calculated as the period from
secondary or salvage resection until death or the date of
the last follow-up evaluation. Survival probabilities were
calculated using the Kaplan-Meier method, and survival
curves were compared using the log-rank test. Analyses were
performed using SPSS Statistics, version 19. P<0.05 was
considered to indicate statistical significance.

Results
Patient characteristics

Between April 2004 and August 2016, our hospital had
882 patients who underwent dCRT for primary oesophageal
cancer; 524 achieved complete response and 172 experienced
recurrence. Of the 172 recurrent patients, 34 underwent
salvage oesophagectomy and 18 underwent salvage
endoscopic resection for locoregional recurrence. On the
other hand, 1,548 patients underwent oesophagectomy
for primary oesophageal cancer, of whom 528 experienced
recurrence. During this period, 33 patients underwent
salvage resection for recurrent or residual tumour after
dCRT (the dCRT group), and 9 patients underwent
secondary resection for recurrence after oesophagectomy
(the surgery group). The clinicopathological characteristics
of the 42 patients who underwent salvage or secondary
resection are summarized in Tuble 1.

Mean age was greater in the dCRT group than that
in the surgery group; however, this difference was not
significant. More ¢T1 tumours were included in the dCRT
group than in the surgery group (39.4% vs. 0.0%, P=0.023).
Six patients (66.7%) of the surgery group received neo-
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adjuvant chemotherapy before surgery for primary tumour.
Eight patients (88.9%) of the surgery group underwent
complete resection for the primary oesophageal lesion.
One patient (11.1%) of the surgery group received adjuvant
CRT because a part of the main tumour remained in the
left bronchus.

In the dCRT group, 30 patients underwent salvage
lymphadenectomy, and 3 patients underwent lung
resection. Among the 30 patients who underwent salvage
lymphadenectomy, 26 had LN recurrence, and the
remaining 4 had residual LNs. Twenty-three (76.7%)
patients who underwent salvage lymphadenectomy had
recurrent or residual LNs inside the radiation field.
In the surgery group, 3 patients underwent secondary
lymphadenectomy, 3 underwent lung resection, and
2 underwent brain resection. Among the patients who
underwent secondary lymphadenectomy, all recurrences
were observed inside the surgical field of the first surgery.

The disease-free interval between the first therapy for
the primary tumour and the diagnosis of recurrence ranged
from 76 to 2,283 days.

Surgery for recurrent or vesidual lesions

Cervical LNs were resected via neck incision. Mediastinal
LNs were resected via neck incision except in two patients
who needed sternum longitudinal incision. Abdominal
nodes were resected by laparotomy. Recurrent laryngeal
nerves needed to be resected with metastatic LN in eight
patients. Complete resection could not be achieved in
two patients with mediastinal LN recurrence inside the
radiation field because of tumour invasion to the trachea.
Postoperative bleeding occurred after left upper lobectomy
in one patient, and re-operation was needed. No severe
complication was seen in the other 41 cases.

Survival after secondary or salvage resection

The 5-year OS after secondary or salvage resection was
23.5%. The 5-year OS values of the surgery group and
the dCRT group were similar (25.0% vs. 26.2%, P=0.451)
(Figure I). The 5-year OS of patients after lung resection
was significantly better than that of patients after LN
resection (60% vs. 13.9%, P=0.045) (Figure 2).

Salvage lymphadenectomy
The 5-year OS after salvage lymphadenectomy was
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Table 1 Clinicopathological findings of primary tumours Table 1 (continued)
Therapy for primary tumour, n (%) Th f i t 9
Factors p Factors erapy for primary tumour, n (%) 5
dCRT Surgery dCRT Surgery
Total number 33 9 Recurrent or residual site <0.001
Age (years), median 64 [48-81] 58 [47-69] 0.213 LN 30 (90.9) 3(33.3)
[range]
Cervical 11 (33.3) 3(33.3)
Sex 0.443
Mediastinal 10 (30.3) 0(0.0)
Male 29 (87.9) 7 (77.8)
Abdominal 9 (27.3) 0(0.0)
Female 4(12.1) 2 (22.2)
Lung 3(9.1) 3(33.3)
Location of the tumour 0.740
Brain 0(0.0) 2 (22.3)
Cervical 8(24.2) 1(11.1)
Muscle 0 (0.0 1(11.1)
Thoracic upper third 5(15.2) 2 (22.2)
Median disease-free 484 [162-2,283] 640 [76-1,443] 0.919
Thoracic middle third 13 (39.4) 4 (44.5) interval (days),
Thoracic lower third 7(21.2) 2 (22.2) median [range]
Abdominal 0(0.0) 0(0.0) LN
Histology 1.000 Cervical 497 [162-2,283] 197 [76-1,077] 0.517
Squamous cell 33 (100.0) 9(100.0) Mediastinal 553 [307-1,358] -
carcinoma Abdominal 434 [223-1,540] -
Others 0(0.0) 0(0.0) Lung 1,087 [474-1,232] 792 [454-1,443] 1.000
cT category 0.023 Brain - 387 [134-640] -
1 13 (39.4) 0(0.0) Muscle - 747 -
2 3(9.1) 3(33.3) dCRT, definitive chemoradiotherapy; LN, lymph node.
3 13 (39.4) 4 (44.5)
4 4 (12.9) 2 (22.2)
1.01
cN category 0.740 P=0.451
0 13 (39.4) 3(33.3) 0.8-
1 17 (51.5) 3(33.3) o
T 0.6
2 2 (6.1) 3(33.3) 3
3 1(3.0) 0.0 5 041 T || Sugery grovp
cM category o614 e —
0.2 dCRT group
0 28 (84.8) 7(77.7)
1 5(15.2) 2 (22.3) 0.0-
(supraclavicular LN) 000 100 200 300 400 500
cStage 0.191 Time after resection for recurrent or residual tumour (year)
No. at risk (years)
| 11 (33.3) 1(11.1) Surgery 9 8 5 3 3 1
dCRT 33 25 12 6 3 2
I 4(12.1) 3(33.3)
Figure 1 OS rates of the 42 patients who underwent resection
I 13 (39.4) 3(33.3) . .
for recurrent or residual tumours were compared according to
v 5(15.2) 2(223) the therapy used to treat the primary tumour. dCRT, definitive
Table 1 (continued) chemoradiotherapy; OS, overall survival.
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Figure 2 OS rates of the patients who underwent resection for
recurrent or residual tumour were compared according to the

metastatic organ. OS, overall survival.
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Figure 3 OS rates of the 30 patients who underwent salvage
lymphadenectomy were compared according to the site of the
metastatic LNs. LN, lymph node.

18.7%. The median OS of these cases was 1.7 years. The
S-year OS of patients who underwent salvage abdominal
lymphadenectomy was significantly better than that of
patients who underwent salvage cervical or mediastinal
lymphadenectomy (46.9% vs. 0.0%, P=0.006) (Figure 3).
The 5-year OS of patients who underwent salvage resection
for LNs outside the radiation field was significantly better
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Figure 4 OS rates of the 30 patients who underwent salvage
lymphadenectomy were compared according to whether metastatic
LNs were detected inside or outside the radiation field. LN, lymph

node.

than that of patients who underwent salvage resection for
LNs inside the radiation field (47.6% wvs. 8.9%, P=0.027)
(Figure 4). The 5-year OS of patients who underwent
salvage resection for recurrent LNs was significantly better
than that of patients who underwent salvage resection for
residual LNs (21.7% vs. 0.0%, P<0.001) (Figure 5). The
5-year OS of patients who underwent salvage resection for
LNs recurred within a year from dCRT had no significant
difference from that of patients who underwent salvage
resection for LNs recurred after 1 year (19.4% vs. 19.5%,
P=0.681) (Figure 6).

Features of long-term survivors

The characteristics of nine patients who survived more
than 3 years after secondary or salvage resection are
summarized in Table 2. There were 3 survivors of lung
resection for solitary recurrence, 1 survivor of secondary
cervical lymphadenectomy, 4 survivors of salvage abdominal
lymphadenectomy, and 1 survivor of brain resection. Among
the 9 long-term survivors, 6 were alive without disease.
Three patients achieved 5-year recurrence-free survival,
and 1 patient survived more than 5 years with recurrence.
Metastatic LNs were detected outside the radiation field
in 3 (75%) of the 4 survivors who underwent salvage
lymphadenectomy. There was no long-term survivor after
salvage resection for residual LN. One patient underwent
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P<0.001
0.8 1

0.6 1

0.44

Survival rate

0.2

Recurrent LN

i Residual LN

0.0+

0.00 1.00 2.00 3.00 4.00 5.00
Time after resection for recurrent or residual tumour (year)

No. at risk (years)

Recurrent 26 21 10 4 2 2

Residual 4 1 0 0 0 0
Figure 5 OS rates of the 30 patients who underwent salvage
lymphadenectomy were compared according to whether they
were recurrence or residual tumour. LN, lymph node; OS, overall

survival.
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Figure 6 OS rates of the 26 patients who underwent salvage
resection for recurrent LNs were compared according to whether
disease free intervals were more than 1 year or not. LN, lymph

node; OS, overall survival.

Table 2 Long-term survivors after resection for recurrent or residual tumour

Case Age Sex Tx for primary tumour  Site of metastasis  Rec/res RT field Tx for metastasis Outcome

1 64 M dCRT Lung Rec NA Wedge resection 4Y9M alive
2 55 M NAC + surgery Lung Rec NA Lobectomy 5Y0M alive
3 56 M dCRT Lung Rec NA Wedge resection 3Y6M alive
4 64 F NAC + surgery Cervical LN Rec NA LN resection 4Y7M dead
5 77 M dCRT Abdominal LN Rec Out LN resection 8Y1M alive
6 64 M dCRT Abdominal LN Rec Out LN resection 3Y4M dead
7 69 M dCRT Abdominal LN Rec In ggs:j:f;x " 6Y5Y alive
8 74 M dCRT Abdominal LN Rec Out LN resection 3Y11M alive
9 a7 M Surgery + adj CRT Brain Rec NA Resection + WBRT 9Y1M alive

M, male; F, female; Tx, therapy; Rec, recurrent tumour; Res, residual tumour; RT, radiation therapy; dCRT, definitive chemoradiotherapy;
NA, not applicable; NAC, neo-adjuvant chemotherapy; LN, lymph node; adj, adjuvant; WBRT, whole brain radiation therapy.

resection for solitary brain metastasis followed by whole
brain radiation therapy (WBRT) and survived more than
5 years without recurrence.

Discussion

Recently salvage oesophagectomy is recognized as an
established therapy for oesophageal cancer, however,
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salvage lymphadenectomy remains controversial. A few
English-language reports have described about safety and
short-term survival of lymphadenectomy after dCRT
(9,12-14). Doki et al. (12) reported two successful cases who
underwent combined removal of the recurrent laryngeal
nerve and trachea with LN metastasis after dCRT.
Nakajima et a/. (13) described four patients who underwent
salvage lymphadenectomy and reported that some patients
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survived longer. Watanabe ez /. (9) reported that the
median OS of seven patients who underwent salvage
lymphadenectomy was 15 months and that no patient
survived more than 5 years. However, few previous reports
have described long-term survival in studies involving a
large number of patients or analysed prognostic factors.
This study showed a much better prognosis in 30 patients
after salvage lymphadenectomy than that described in
previous reports and furthermore described some long-
term survivors. Although the number of cases in our study
might not be large enough, we consider that this study has
important findings from a clinical point of view.

We compared the prognosis according to the site
of the metastatic LNs and demonstrated that patients
survived significantly longer after salvage abdominal
lymphadenectomy than after salvage cervical or mediastinal
lymphadenectomy. Previous reports have shown that
favourable prognosis was obtained in patients who
underwent secondary resection for cervical LN recurrence
after oesophagectomy (9,15,16). On the other hand, the
efficacy of salvage lymphadenectomy after dCRT seems
to be different. Matono et al. (14) reviewed 19 cases
who underwent salvage lymphadenectomy after dCRT
and showed that the median survival time after salvage
abdominal lymphadenectomy was better than that after
cervical and/or mediastinal lymphadenectomy (30 vs. 16
months). To our knowledge, our report is the first to
describe significant differences in the prognosis of patients
after salvage abdominal lymphadenectomy compared with
cervical or mediastinal lymphadenectomy. This might be
by chance because of low numbers of patients. However,
this study suggests an important finding to be proved in the
future. Two reasons for favourable prognosis after salvage
abdominal lymphadenectomy are indicated. First, en bloc
dissection along with left gastric artery is relatively easier
than mediastinal LN dissection. Second, abdominal LN
are originally regional LNs of thoracic oesophageal cancer,
while cervical LNs have a nature of distant organ.

We demonstrated that there were few long-term
survivors after salvage resection for LN that were previously
irradiated. On the other hand, long-term survival could
be expected in the patients after salvage resection for LN
outside the radiation field. The presence of recurrent
or residual LNs inside the radiation field indicates that
micrometastasis in the field could not be controlled by
dCRT. In such cases, complete resection of the extranodal
involvement combined with metastatic LN is quite difficult
because of fibrous change of the surround tissue caused by
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irradiation. Even after achieving the resection of metastatic
LN inside the radiation field, the patient might shortly
experience further recurrence next to the surgical field.
This is partly due to difficulty of en bloc resection with
safety margin inside the radiation field. Therefore, salvage
resection for LNs inside the radiation field may not provide
much benefit in terms of long-term survival.

We furthermore demonstrated more favourable
prognosis of patients after salvage lymphadenectomy
for recurrent tumour than that of patients after salvage
lymphadenectomy for residual tumour. This result is
similar to our previous study which showed that tumour
recurrence rather than residual tumour was an independent
predictive factor for increased survival after salvage
oesophagectomy (17). A complete response to dCRT means
not only complete remission of the primary lesion and
the metastatic regional LNs but also success in treating
potential intramural and regional metastases. Therefore,
long-term survival could be expected after salvage resection
for recurrent LN.

In addition, this study revealed favourable prognosis after
secondary resection for solitary distant recurrence. Four
reports have studied the long-term prognosis after resection
for the pulmonary recurrence of oesophageal cancer and
reported 5-year survival rates of 29.6-43.3% (8,18-20). Our
results showed better prognoses than previous reports. This
might be partly because of the relatively small pulmonary
lesions or the low number of patients in our study.
Although it is difficult to distinguish metastatic oesophageal
cancer from primary squamous cell lung cancer even based
on a pathological diagnosis, our results suggest the efficacy
of resection for solitary lung recurrence. In the meantime,
brain metastasis from oesophageal cancer are rare, therefore
efficacy of surgical resection remains unclear. Weinberg
et al. (21) reported relatively favourable survival in patients
with a single brain lesion who underwent resection followed
by WBRT. We encountered a long-term survivor with
more than 5-year survival without recurrence after similar
therapy. This combined strategy might improve the
prognosis of patients with brain recurrence.

There are several limitations to our study. First, this
is a retrospective study conducted at a single institution.
Second, selection bias for the surgical treatment existed.
Third, the relatively favourable prognosis after salvage
lymphadenectomy might have occurred because of the
patient characteristics of the dCRT group, which was
comprised of many stage I patients. Therefore, a large-scale
prospective study involving many institutions is needed.

F Thorac Dis 2018;10(5):2691-2699
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Conclusions

In conclusion, the use of the appropriate surgical approach
might improve the prognosis of patients with abdominal
LN recurrence, LN recurrence outside the radiation field,
or solitary lung recurrence of oesophageal cancer.
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