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Background: Clinical outcomes appear to differ between patients with residual or recurrent esophageal
cancer after definitive chemoradiotherapy. We aimed to identify the patients most likely to benefit from this
high-risk surgery, divided by the patients whose cancer was residual and recurrent groups, respectively.
Methods: We retrospectively examined 100 cases of patients who failed to respond to definitive
chemoradiotherapy for thoracic esophageal squamous cell carcinoma and subsequently underwent salvage
transthoracic esophagectomy.

Results: In-hospital morbidity was similar in both groups. T status prior to administration of
chemoradiotherapy correlated with survival in the group with residual cancer (P=0.010), but this relationship
was not significant in the group with recurrent cancer (P=0.635). On the other hand, pathological T status
showed a significant correlation with survival in both the residual (P<0.001) and recurrent groups (P=0.001).
Patients with T3 disease in the recurrent group showed better survival, similar to T0-2 patients, while worse
survival was demonstrated in the residual group. In the recurrent group, N status before chemoradiotherapy
did not correlate with survival (P=0.895).

Conclusions: Patients with residual cancer would have good prognosis by salvage esophagectomy in
cases in which the cancer had not invaded to the adventitia at the time of chemoradiotherapy and surgery.
Conversely, patients whose cancer was recurrent might benefit from salvage surgery if the cancer appears to
be resectable. T and N status before chemoradiotherapy are not important factors in consideration of salvage

esophagectomy in cases of recurrent cancer.
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Introduction

Chemoradiotherapy (CRT) is one of the treatment
modalities for esophageal squamous cell carcinoma
(ESCC) (1), and is indicated in most disease stages, from
potentially resectable to metastatic disease. The evidence
for CRT in this disease has been mixed, with previous
studies demonstrating effectiveness (2,3), while others have
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reported local failure rates ranging from 45% to 66% (4-6).
Patients who experience treatment failure with CRT
may either present with a recurrence of ESCC following
treatment completion, or with the histological identification
of residual disease following treatment. For both groups,
salvage esophagectomy offers the only chance of long-
term survival (7,8). Owing to the significant associated risks
(9-13) as well as its uncertain curative potential (14), many
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surgeons are hesitant to perform salvage esophagectomy.
If it is possible to identify a subset of patients with ESCC
who are likely to benefit from this risky procedure, more
effective patient profiling for surgical candidates will be
possible.

A previous study suggested that, following salvage
esophagectomy, patients with residual cancer appear
to have worse survival outcomes in than patients with
cancer recurrence (15,16). Information regarding the
survival benefits of salvage esophagectomy is required for
identification of the clinical factors most likely to cause
mortality in patients with residual cancer and in those
with cancer recurrence. However, no previously published
studies have discussed differences in strategies for the two
types of patients. Therefore, in this study, we analyzed
patients who underwent salvage esophagectomy to identify
clinical limiting factors for survival, in both residual and
recurrent ESCC.

Methods
Patients

The present retrospective study protocol was reviewed and
approved by the ethical committee of the Tohoku University
School of Medicine (No. 2017-1-457). Between December
2001 and January 2016, 114 patients with esophageal cancer
were treated with definitive CRT, followed by a salvage
esophagectomy at the Tohoku University Hospital, Japan.
From these cases, we selected cases using the following
criteria: (I) the tumor was located at the thoracic esophagus;
(II) subtotal esophagectomy was performed, excluding
esophageal stripping; (III) residual or recurring ESCC
was proved before salvage surgery; (IV) all records of pre-
operative parameters were available. Patients who received
neoadjuvant CRT were excluded. Fourteen of the identified
medical records did not meet the eligibility criteria,
resulting in a final sample of 100 patients. Demographics
and disease characteristics are presented in Table 1.

Treatment

Endoscopy, computed tomography (CT) and/or positron
emission tomography (PET) were used to determine initial
staging. At the point of initial treatment, patients with stage
I disease generally underwent surgery and patients with
stage II/III usually received neoadjuvant chemotherapy
followed by surgery. Patients who had potentially resectable

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

1555

cancer but wished to receive CRT could undergo definitive
CRT for curative treatment (1-6). In addition, definitive
CRT was also adapted for patients whose medical condition
was unfitted. All patients undergoing CRT received
continuous 5-fluorouracil (5-FU) and cisplatin, with
concomitant radiotherapy either at our institution or at a
related hospital. In most cases, the CRT schedule followed
the protocol previously described by our institution (4).
The initial target volume included the primary tumor
and metastatic lymph node as well as the supraclavicular,
mediastinal, and celiac lymph nodes in all patients. The
irradiation dose was generally 60 Gy, ranging from 50.4 to
70 Gy, depending on the institution and patient condition.
In addition, three patients received radiation dose of less
than 60 Gy and 23 patients received larger dose. The
effectiveness of the CRT was evaluated at least 1 month
after the last radiation therapy. A complete response was
defined as no evidence of residual cancer visible on CT scan
and endoscopic biopsy.

Follow-up after definitive CRT was performed with
triannual CT scan and triannual endoscopic exam including
biopsy. PET scan was also used in cases of suspected
recurrence. As definitive CRT is not neoadjuvant therapy,
surgical resection would not be planned prior to the
pathological demonstration of cancer cells. Treatment
with salvage esophagectomy was considered for patients
who had residual tumor postoperatively or patients with
confirmed recurrence of ESCC. Pathological diagnosis
of malignant cells by means of endoscopic biopsy was a
necessary indication for salvage surgery. In the present
study population, salvage esophagectomy would be planned
shortly after diagnosis if the patient was in agreement.
However, not all patients with recurrent or persistent
cancer can receive salvage surgery; distant metastasis or
significant lymph node metastasis are exclusion criteria for
salvage surgery. Patients who were medically unfitted for
esophagectomy before CRT would not be candidates for
salvage surgery. In addition, severe coexisting condition
such as decreased respiratory function, cardiac failure
or poor performance status (2 and more) were exclusion
for this surgery, which are same exclusion criteria we use
for usual esophagectomy. All esophagectomy cases were
performed at our hospital, most by thoracoscopy, and the
remainder with an open thoracic procedure. The extent of
lymph node dissection has been gradually reduced in salvage
esophagectomy as a means to minimize risk (10). Lymph
nodes selected for lymphadenectomy included lymph
nodes located in the paraesophageal area and any lymph
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Table 1 Demographic and disease characteristics of 100 patients with esophageal squamous cell carcinoma who received chemoradiotherapy
followed by salvage esophagectomy

Characteristics Total (n=100) Residual (n=52) Recurrent (n=48) P value
Age (median/range) 65/41-82 64/41-76 67/44-82 0.132
Gender (male/female) 0.781
Male 85 45 40
Female 15 7 8
Pre-existing comorbidity
Hypertension 31 18 13 0.306
Diabetes mellitus 13 7 6 0.770
Heavy smoking habit* 54 29 25 0.477
Radiation dose (Gy), (mean/median) 61.4/60.0 61.6/60.0 61.2/60.0 0.361
Period from CRT to surgery (days) (mean/median) 268.0/190.5 145.0/115.0 401.0/265.5 0.001
Before CRT
T status 0.001
cT1 25 3 22
cT2 11 6 5
cT3 56 39 17
cT4 8 4 4
N status 0.535
cN(-) 36 17 19
cN(+) 64 35 29
Pathological
T status 0.001
pTO 8 4 4
pT1 23 4 19
pT2 16 7 9
pT3 36 24 12
pT4 suspected 17 13 4
N status 0.153
pNO 66 30 36
pN1 23 14
pN2 1 8
Tumor location 0.619
Upper 17 8 9
Middle 53 30 23
Lower 30 14 16
Type of surgery 1.000
Thoracoscopic 95 49 46
Open thoracic 5 3 2
Curative resection 0.057
Curative 82 39 43
Non-curative™ 18 13 5

*, Brinkmann index over 500; **, vertical margin pathologically positive. CRT, chemoradiotherapy.
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node suspected to be metastatic. The bronchial artery
was preserved, provided no evidence of tumor invasion or
inflammation was observed. In all cases, an anastomosis
between the reconstructed organ and the cervical esophagus
was performed at the left side of the cervix. There were no
changes in these surgical practices over the study period,
with the exception of the extent of lymph node dissection.

All specimens were examined at the Tohoku University
Department of Pathology. The TNM classification (Union
for International Cancer Control, 7th version) was used,
and patients were staged pathologically. “Pathological
T3” did not include cases in which the vertical margin
(circumferential resection margin) was positive because
those cases could have deeper cancer invasion than the
adventitia. For this reason, “Pathological T4 suspected”
was defined as the invading cancer cells were observed at
the resected adjacent organ or at the vertical margin of the
surgical specimen. No cases had positive horizontal margins
(longitudinal resection margin). All patients underwent
regular follow-up at intervals of 4 to 6 months for the first
5 years postoperatively. A CT scan and upper endoscopy
were performed at every follow-up visit to rule out the
possibility of recurrence.

Definitions

The indication for surgery is either “residual tumor” or
“recurring tumor”. A “residual tumor” is a tumor that
has persisted with no diagnosis of complete response ever
made by CT and endoscopic exam. “Recurrence of tumor”
was defined as a condition in which the tumor had been in
complete response for at least 3 month after CRT, proven
by CT and precise endoscopic examination. Endoscopic
biopsy was performed in cases in which even a small
suspicious lesion had been detected.

“Post-operative complications” were defined according to
the Esophageal Complications Consensus Group (ECCG)
definitions (17). In detail, “recurrent laryngeal nerve
palsy” was defined as “any dysfunction in the vocal cords
assessed by laryngoscopy on the next day after surgery”.
“Anastomosis leakage” was defined as full thickness
gastrointestinal (GI) defect involving anastomosis, staple
line or conduit, confirmed by endoscopy or by contrast
radiography in all cases. “Postoperative pneumonia” was
determined as follows: an infiltration shadow seen on chest
radiography, a demonstrated increase in inflammation, and
the administration of antibiotics for pneumonia. “Post-
operative hemorrhage” implied that “another operation was
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required for hemostasis”. “Death by other reason” refers
to cases in which patients were discharged to home after
surgery but died during follow-up for the reasons other
than cancer.

Statistics

The Wilcoxon rank-sum test was used for intergroup
comparisons of all continuous variables, whereas Fisher’s
exact two-tailed test and Pearson’s test were used to
compare categorical data. Overall survival (OS) estimates
were determined using the Kaplan-Meier methods, and
included all causes of death. Survival time was calculated
from the time of salvage surgery to any cause of death.
The statistical significance of the survival differences was
determined using the log rank test. Patients who lived
for more than 5 years were right censored. The Cox
proportional hazards model was also used for univariate OS
analyses. These analyses were performed electronically with
JMP Pro 11.0.0 statistical software (SAS, Cary, NC, USA).
A value of P<0.05 was considered significant.

Results

Patient demographics and disease burden are summarized
in Table 1. The doses of radiation which administered
prior to salvage surgery were similar between the two
groups. Among the patients with residual cancer, salvage
esophagectomy was performed an average of 145.0 days
after CRT, whereas the average was 401.0 days among the
patients with cancer recurrence. Tumors in patients with
residual cancer tended to be more advanced than those of
the patients with recurrent cancer in both the pre-treatment
and pathological period. Nodal status of the TNM
classification showed the same trend but was not statistically
significant. Among five cases of open chest esophagectomy,
two cases were converted from thoracoscopic surgery
because of strong adhesion to the adjacent organ. Among
18 cases of non-curative resection, the vertical margin
was pathologically positive for cancer cells in 17 cases and
cancer cells were demonstrated in the pleural membrane
in one case, which was regarded as a failure of curative
resection. In addition, 25% of the patients with residual
type cancer and 10% of patients with recurrent type cancer
could not undergo curative resection.

Approximately half of the study population died from
the cancer as shown in Tuble 2. The rates of in-hospital
mortality and morbidity were almost the same between
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Table 2 Comparison of outcomes and complications in patients with residual and recurrent esophageal squamous cell carcinoma

Outcomes Overall (n=100) Residual (n=52) Recurrent (n=48) P value
Survival after surgery, mean/median (days) 941.0/571.5 631.0/400.0 1,278.0/823.0 0.001
In-hospital mortality 4 (4.0%) 3 (5.8%) 1(2.1%) 0.347
30-/90-day post-operative mortality (n) 2/1 2/1 0 -
1-year survival ratio 72.8% 57.1% 89.6% -
5-year survival ratio 30.4% 13.1% 46.9% 0.001"
Death by cancer 47 29 (55.8%) 18 (37.5%) -
Death by other reason” 16 8 (15.4%) 8 (16.7%)
Respiratory failure 9 4 5 -
Cardiac dysfunction 2 2 0 -
Other cancer 3 1 2 -
Other 2 1 1 -
Complications
In-hospital morbidity 76 41 (78.8%) 35 (72.9%) 0.640
Recurrent laryngeal nerve palsy” 32 14 (27.5%) 18 (38.3%) 0.390
Anastomotic leakage” 25 14 (28.0%) 11 (23.9%) 0.817
Post-operative pneumonia 23 16 (30.8%) 7 (14.6%) 0.062
Arrhythmia 19 12 (23.1%) 7 (14.6%) 0.317
Tracheobronchial leakage 4 2 (3.8%) 2 (4.2%) 1.000
Chyle leak 2 2 (3.8%) 0 (0%) 0.496
Post-operative hemorrhage 2 1(1.9%) 1(2.1%) 1.000

Y, P value of survival data was calculated with log-rank test; ¥, patients who died after discharge from hospital were included in this category; ”,

. . . 4 .
one case was excluded because the patient died before vocal cords were examined; ¥, two cases of secondary reconstruction were excluded.

the two groups. Although the table appears to suggest that
patients with residual cancer have worse survival, their
baseline is different. Recurrent laryngeal nerve palsy was
observed in 32 patients proven by laryngoscopy; most
experienced temporary palsy, but five cases lasted more than
1 year after surgery. Post-operative pneumonia was twice as
frequent in patients with residual cancer as in patients with
recurrent cancer. Most cases of arrhythmia were paroxysmal
atrial fibrillation.

Survival analysis in terms of preoperative factors showed
that T status prior to CRT correlated with survival in the
group with residual ESCC (Figure 14; P=0.010), but this
correlation was not observed in the group with recurrent
ESCC (Figure 1B; P=0.635). Conversely, pathological T
status showed a correlation with survival in patients with
both residual (Figure 2A4; P<0.001) and recurrent cancer
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(Figure 2B; P=0.001). Among patients with pathological
T3 cancer, the group with recurrent ESCC showed better
survival, similar to T0-2 patients, while worse survival was
demonstrated in the group with residual ESCC. N status
before CRT (P=0.082) and pathological N status (Figure 34;
P=0.212) appear to have some relation to survival in patients
with residual ESCC; however, these differences did not
achieve significance. In the group with recurrent ESCC,
N status prior to CRT did not correlate with survival
(P=0.895); however, pathological N status appears to have
some correlation with prognosis (Figure 3B; P=0.033).

Discussion

Salvage esophagectomy is the only potential curative option
for patients with recurrent or residual ESCC after definitive
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Figure 1 Kaplan-Meier curve of overall survival, according to the T status before CRT. (A) Residual cancer cases (P=0.010); (B) recurrent
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A 1.0-
0.8 -
T
2
2 0.6+
>
2]
T
2 04+
(@]
0.2 -
0.0 T T ~ T T
0 500 1,000 1,500
Time after surgery (days)
No. at risk
day O 300 600 900 1,200 1,500
T1-2 15 14 1 7 5 4
T3 24 14 8 4 2 2
T4 13 2 1 0 0 0

1.0
B T1-2
T3
— — T4
0.8 -
|
S 06~
b
g |
= |
© -
g 04
3 |
0.2 -
|
|
0.0 T T T T
0 500 1,000 1,500
Time after surgery (days)
No. at risk
day O 300 600 900 1,200 1,500
T1-2 32 28 23 19 17 14
T3 12 10 6 4 4 3
T4 4 3 0 0 0 0

Figure 2 Kaplan-Meier curve of overall survival, according to the pathological T status obtained by surgical specimen. (A) Residual cancer

cases (P<0.001); (B) recurrent cancer cases (P=0.001).

CRT (7,8). However, the decision to perform salvage
esophagectomy in these patients is difficult because this
surgery is often risky, as documented in previous reports (9-15),
which are consistent with our morbidity data (7able 2).
Because of the effects of the radiation administered to the
mediastinum and the tissues used as conduits, it is natural
that the morbidity rate of patients undergoing this surgery
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would increase. It is necessary to create a novel surgical
method or strategy to avoid such risks; at the same time, it
is also important to identify those patients who would and
would not derive the benefit from this treatment.

Salvage esophagectomy appears to achieve different
clinical outcomes in patients with residual cancer and those
with recurrent cancer. Previous reports have suggested that
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non-residual cancer is an important factor involved in long-
term survival, as well as early T factor and RO resection (15).
A large multicenter study using propensity score also
demonstrated that residual cancer appears to have poorer
survival in general (16), a finding compatible with our
results. This fact seems logical because cancer cells could
survive not only in the main tumor but also in location
other than the surgical site, which can lead to recurrence
after salvage surgery. However, as far as we know, precise
assessment of long-term survival in patients with residual
and non-residual has not been performed in any previous
study. To establish a strategy and treatment algorithm for
those patients, classification by residual and recurrence
disease is necessary because these cancer types usually
follow different clinical course.

According to our data, the group of patients with
recurrent ESCC had early stage cancer compared with
the group with residual ESCC (Table 1), a tendency also
observed in a previous report (16). This phenomenon
occurs because patients undergoing CRT required close
endoscopic follow-up, which leads to the discovery of
cancer recurrence earlier than that of residual cancer already
persist at the original site. Accordingly, there should be a
difference in survival between these two groups, as shown
in Table 2. Interestingly, although statistical significance
was not achieved, the residual ESCC group had frequent
complications, especially post-operative pneumonia. One
explanation for this finding could be that strength and
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nutrition were insufficiently restored in those patients with
residual cancer who underwent salvage esophagectomy
just a few months after the completion of CRT. To avoid
those complications, supportive nutrition and rehabilitation
during and after CRT might be useful (18,19).

In the group of patients with residual ESCC, the
important prognostic factor for salvage surgery was both
pre-treatment and pathological T factor. Moreover, the
pretreatment survival curve for each T status seems to be
similar to the pathological survival curve. Because these
are residual cancer cases in which cancer somehow could
persist at the layer where cancer had existed before CRT,
it is not surprising that pretreatment T status is almost
equal to pathological T status. Interestingly, patients with
T3 disease showed significantly poor survival compared to
those with recurrent disease. On the other hand, both the
pretreatment and pathological lymph node status, which
was reported as the most important prognostic factor in
patients with esophageal cancer who underwent surgery
without pre-operative therapy (20), showed little correlation
with prognosis, as demonstrated in a previous report (15).
These results suggest that local control treatment such
as esophagectomy and lymphadenectomy might not be
sufficient as radical treatment for advanced residual cases,
because these cancers were resistant to CRT and might have
high malignant potential. Above all, salvage esophagectomy
for residual ESCC should be considered in cases in which
the tumor does not invade the adventitial layer prior to
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CRT. Lymph node metastasis is not an important factor in
determining the necessity of this surgery.

In a group of patients with recurrent ESCC, pretreatment
T status did not affect survival. Because those cases of ESCC
occur newly or regrow from tiny clumps of surviving cancer
cells, it is natural that the recurrent cancer would not occupy
the same layer in which they had existed before, and their
survival would not relate to the previous cancer level. For the
same reason, the pretreatment N status did not correlate with
survival at all. Our data show that suspected pathological
T4, in which non-curative surgery may be considered, and
pathological lymph node metastasis were worse prognostic
factors, which is similar to the usual outcome of ESCC (20). An
important issue becomes how best to diagnose unresectable
tumor invasion and lymph node metastasis prior to surgery.
Ordinal CT scans may not distinguish post-inflammatory
changes and fibrosis from cancer cells. Recently, there have
been a few reports of endoscopic ultrasonography (EUS)
performed in cases of neoadjuvant CRT or definitive CRT
(21,22). Although it is insufficient to detect small cancer foci
in the fibrotic tissue, EUS seems to be useful to determine
whether CRT was effective or not. Because EUS can obtain
precise images of tumors, this modality may detect invasion
to adjacent organs on further evaluation. Additionally, the
accuracy of pre-surgical diagnosis of lymph node metastasis
has a 50% sensitivity rate and an 83% specificity rate by CT,
even in cases without neoadjuvant treatment (23). Further
studies are needed to improve the accuracy of determining
lymph node metastasis after CRT as well as the depth of
tumor invasion.

In conclusion, patients with residual cancer after CRT
may benefit from salvage esophagectomy if the cancer
has not invaded to the adventitia at the time of CRT and
surgery. Lymph node metastasis is not a prognostic factor
for patients with residual cancer. On the other hand,
patients whose cancer recurred after complete response
by CRT might benefit from salvage surgery if the cancer
appears resectable. Both T and N status before CRT are not
important factors in consideration of salvage esophagectomy
in cases of recurrence.
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