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Abstract
Background Chemoradiotherapy is an alternative to surgery for esophageal cancer, with a putatively equivalent outcome. 
However, disease recurrence after a complete response is common and if follow-up surveillance detects recurrence, salvage 
treatments for potentially curable disease must follow.
Methods We conducted a nation-wide questionnaire survey of institutions in Japan certified by the Japanese Esophageal 
Society to investigate outcomes of primary thoracic esophageal cancer patients initially treated by chemoradiotherapy 
with complete response diagnoses. The primary endpoint was overall survival, the secondary endpoint disease recurrence. 
Outcomes of patients who had undergone salvage treatments were also investigated. Cases were excluded from analysis if 
endoscopic study, endoscopic biopsy, or computed tomography data were lacking.
Results At 41 institutes 544 case records were collected; valid data on 392 patients were obtained; 5-year survival was 
74.8%, 5-year disease-free survival, 66.8%. Clinical staging before treatment significantly affected both overall and disease-
free survival rates, but differences between adjoining stages were unexpectedly small. The primary relapse site was clas-
sified as primary site (n = 58), regional lymph nodes (n = 36), or distant disease (n = 34). Salvage treatments with curative 
intent (surgery, endoscopic treatments, and additional radiation) were performed on 38, 23, and 4 cases; 5-year survival 
after esophagectomy (n = 22), endoscopic treatment (n = 23), and lymphadenectomy (n = 9) was 47.4%, 70.9%, and 33.3%, 
respectively.
Conclusions A quarter of patients developed recurrent disease, mostly locoregional, after complete response. Complete 
response patients with originally advanced stage disease had fair clinical outcomes; salvage treatments after locoregional 
recurrence achieved modest long-term survival.
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Introduction

In the treatment of esophageal carcinoma, chemoradio-
therapy (CRT) is an option and considered an attractive 
alternative to surgical treatment [1, 2]. Clinical data on 
the outcome of esophageal cancer patients treated by CRT 
have accumulated and point to advantages in comparison 
with surgical treatment [3–5]. Although randomized con-
trolled trials are lacking, currently available retrospective 
data show survival after surgical treatment superior to 
CRT [6–8]. In a recent review of 1964 definitive chemo-
radiotherapy cases in Japan, complete response (CR) was 
achieved in 40% of patients, 76% and 30% for cT1 and 
cT2-4 disease, respectively [9]. However, the 5-year sur-
vival of the CR cases in this series was 59.5%. Although 
the disease-specific survival rates in these patients were 
not surveyed in this study, disease recurrence after CR 
presumably accounts for most deaths. A clinical diagnosis 
of “complete response” is not equivalent to a disease cure 
and should be regarded as a putative diagnosis, a required 
step in the process of decision-making for further treat-
ments. While patients with evident remnant disease 
require additional treatment, CR patients are generally not 
candidates for planned surgery, but they are followed up 
by regular surveillance. If recurrent disease is detected at 
follow-up visits, salvage surgery, defined as surgery tar-
geting disease in radiation fields irradiated over 50 Gy, is 
normally performed; data on long-term outcomes of such 
salvage surgery has accumulated [10–14]. More recently, 
endoscopic treatments such as endoscopic mucosal resec-
tion, argon plasma coagulation, and photodynamic ther-
apy have come to be indicated for early forms of disease 
recurrence at a primary site [15–17]. Because R0 resec-
tion has been suggested as an established prognostic fac-
tor in salvage surgery, locoregional recurrence should 
be carefully monitored through follow-up surveillance 
including endoscopy and computed tomography (CT) [18, 
19]. Reliable guidelines for follow-up surveillance after 
CRT have yet to be established, however.

We conducted a nation-wide survey to investigate 
the disease status and outcome of salvage treatments 
for esophageal carcinoma. This survey was confined to 
patients with a putative diagnosis of CR after definitive 
CRT. Through this survey, we investigated the clinical 
outcome and the effectiveness of the salvage treatments 
performed on esophageal cancer patients after reaching 
CR status.

Materials and methods

Survey strategy

This study was a retrospective study of the thoracic 
esophageal cancer patients primarily treated by CRT and 
appropriately diagnosed as CR within one year after the 
termination of chemoradiotherapy. It was conducted as an 
official study approved by the Japan Esophageal Society 
(JES); only specialty institutions certified by JES were 
requested to collaborate. The study group consisted of the 
University of Tokyo Hospital, the Japanese Foundation 
for Cancer Research, Kitasato University Hospital, Tokai 
University Hachioji Hospital, the Osaka International Can-
cer Institute, and Tohoku University Hospital. In total, 41 
institutions participated in this survey. The study design 
was approved by each of the institutional review boards in 
this study group. Patients’ informed consent was replaced 
by opt-out of this study on the website of each institute.

Study population, eligibility criteria

The patients included in this study were histologically con-
firmed esophageal carcinoma (squamous cell carcinoma 
or adenocarcinoma) patients treated initially by definitive 
CRT started between January 2010 and December 2014 
with or without preceding induction chemotherapy. Eligi-
bility was confined to patients in whom the main location 
of the carcinoma was the thoracic esophagus; the radia-
tion dose was 50 Gy or more; irradiation was accompa-
nied by at least one cycle of concurrent chemotherapy; the 
patient’s performance status was 0, 1, or 2; pretreatment 
and post-treatment surveillance included endoscopy, CT, 
and biopsy; and follow-up exceeded 2 years. Exclusion 
criteria were distant nodal metastasis other than to the 
supraclavicular nodes and synchronous or metachronous 
esophageal, pharyngeal or laryngeal malignancy.

Radiation field

Extended-field radiotherapy encompassing the whole 
esophagus and both the supraclavicular and the abdomi-
nal fields was standardly administered in 13 institutes (182 
cases). Meanwhile, radiotherapy confined to primary and 
metastatic sites with lateral and longitudinal margins was 
the standard in six institutes (139 cases). Twelve institutes 
(175 cases) applied the mixture of the two types of radio-
therapy. As for the other 10 institutes (48 cases), informa-
tion on the field of radiation was not available.
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Criteria of CR definition

The diagnosis of complete response had been made in 
each collaborative institute in accordance with the criteria 
described in the 11th edition of Japanese Classification of 
Esophageal Cancer edited by JES. Cases with inadequate 
post-therapeutic surveillance (e.g. lack of biopsy within one 
year after CRT) were excluded from analysis. Therefore, tri-
ple-negative findings from CT, endoscopy, and biopsy were 
mandatory for the inclusion of data in our current study.

Case records

The main query items were followings; patient’s back-
ground (gender, age), clinical staging (Tumor-Node-Metas-
tasis, Union of International Cancer Control 7th Edition), 
detailed CRT regimen, findings of post-therapeutic clinical 
surveillance, disease-free survival, salvage treatment; over-
all survival. An electronic file of the endoscopic image on 
the definition of complete response was also provided. The 
questionnaire form was sent via electronic file to each insti-
tute and returned with endoscopic images to the study group 
after completing and anonymizing the form.

Survival analysis

The primary endpoint was overall survival and the second-
ary endpoint was disease status. For patients undergoing 
any salvage treatments with curative intent, such as surgical 
or endoscopic intervention with the intent to cure disease, 
the clinical outcome after the salvage was also investigated. 
Survival curves were drawn by the Kaplan–Meier method 
and comparisons between clinicopathological groups were 
made by the log-rank test and Cox regression analysis. A 
value of P < 0.05 was regarded as statistically significant. 
All analyses were performed using JMP Pro software version 
14.0.0 (SAS Institute Inc., Cary, NC, USA).

Results

544 questionnaires were collected; 151 cases were 
excluded owing to inadequate post-therapeutic evaluations 
(n = 97), follow-up loss within two years (n = 20), syn-
chronous or metachronous disease of the esophagus and/
or head and neck (n = 16), non-thoracic disease (n = 4), 
or other causes (n = 14). Among the 393 eligible patients, 
only one patient was diagnosed with adenocarcinoma of 
the thoracic esophagus. Therefore, the analysis in this 
study was confined to 392 esophageal squamous cell car-
cinoma cases. The demographics and the treatment profile 
of the 392 patients are shown in Table 1.

The commonest dose of radiation was 60 Gy. The most 
frequently used concurrent chemotherapy regimen was 
5-FU combined with cisplatinum (300 cases); a combi-
nation of oral fluorouracil and platinum (cisplatinum or 
nedaplatinum) came second (51 cases), and a three-drug 
regimen comprising fluorouracil, platinum, and docetaxel 
(19 cases) third in frequency. Induction chemotherapy was 
given in 91 cases. The overall survival and disease-free 
survival rates of the 392 patients are shown in Fig. 1a and 
b.

5-year survival was 74.8% with a median follow-up 
of 5.0 years and there were small but significant differ-
ences in overall survival among clinical stages (Fig. 1. 
P = 0.0105). The 5-year survival of Stage I (including  IA 
and  IB), II (including  IIA and  IIB), III (including  IIIA,  IIIB 
and  IIIC), and IV were 82.7%, 76.9%, 68.7%, and 61.9%, 
respectively. 5-year disease-free survival was 66.8% with 
a median follow-up of 5.1 year. Although the log-rank 
test showed significant differences among the four stages 
(P < 0.001), the 5-year disease-free survival was 77.5%, 
74.3%, 53.4%, and 68.3% and clinical stage III showed 
the worst survival. Table 2 shows the clinical factors con-
tributing to the development of each type of recurrence. 

Table 1  Patients’ characteristics 
disease stage and treatment 
profiles

1. FP: 5FU plus cisplatinum, Modulated FP: Oralfluorouracils and nedaplatinum were used as substitutes 
for 5FU and cisplatinum, respectively, DCF:docetaxel,cisplatinum plus 5FU,Others: Monotherapies: 21 
(5FU:11, Docetaxel:7, Cisplatinum:1,Taxotere: 1),5FU,Cisplatium plus Adriamycin: 1,5FU,cisplatinum 
plus Nimotuzumab: 1)

Age Median (range) 69 (40–90)
Gender Male/Female 332/60
Location Ut/Mt/Lt 91/211/90
cT stage 1/2/3/4a/4b 131/56/105/7/93
cN stage 0/1/2/3 201/102/71/18
cM stage 0/1 365/27
cStage IA/IB/IIA/IIB/IIIA/ III8/ IIIC/ IV 110/39/36/25/35/25/95/27
Dose of radiation 50 Gy/50.4 Gy/50.5–59.9 Gy/60 Gy/ > 60 Gy 6/78/29/237/42
Concurrent  chemotherapy1 FP/Modulated FP/DCF/Others 300/51/19/22
Induction chemotherapy Yes/No 91/301
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As shown, clinical T factor was an independent contribu-
tor to all types of (P = 0.004) and locoregional recurrence 
(P = 0.03) while clinical N factor was to the distant form 
of recurrence (P = 0.02). In addition, the radiation dose 

smaller than 60 Gy weakly contributed to all forms of 
disease recurrence (P = 0.03).

The disease status and treatment flow of the 392 patients 
is summarized in Fig. 2.

Fig. 1  a Overall survival of 392 
complete-response patients. 
5-year survival was 74.8% 
(Stage I, 82.7%; Stage II, 
76.9%; Stage III, 68.7%; Stage 
IV, 61.9%). b Disease-free sur-
vival of 392 complete-response 
patients. 5-year survival was 
66.8% (Stage I, 77.5%; Stage II, 
74.3%; Stage III, 53.4%; Stage 
IV, 68.3%)
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Recurrent disease‑free patients

Thirty-two patients, including six cases with late radiation-
related adverse events, died without evident disease recur-
rence; 232 patients were alive at the last follow-up visit and 
remained free of disease; five among these 232 patients had 
undergone esophagectomy without evident recurrent disease 
and CR was confirmed pathologically after surgery.

Patients with recurrent disease

One hundred twenty-eight patients had developed the 
recurrent disease; their initial recurrence was at the pri-
mary esophageal site in 58 cases, in regional nodes in 36 
cases, or a form of the distant disease in 34 cases. Salvage 
esophagectomy was performed in 22 cases (19 cases of 
primary-site recurrence and three cases of regional lymph 
node recurrence); other types of radical interventions for 
recurrence were regional lymph node resection (9 cases), 
distal node resection (2 cases), salvage endoscopic inter-
ventions (23 cases including 18 cases of endoscopic resec-
tion, three cases of argon laser coagulation therapy and two 
cases of photodynamic therapy), and additional radiotherapy 
(lung metastasis: 1 case, and nodal metastasis: 3 cases). Of 
the 94 patients who developed locoregional recurrence, 57 
patients (61%) were offered some form of radical treatment; 
68 patients (including 37 patients with locoregional recur-
rence) were treated with the best supportive care or palliative 
chemotherapy.

The clinicopathological characteristics of patients who 
underwent salvage surgery or endoscopic interventions are 
shown in Table 3. A larger proportion of cT1 disease was 
noted in the patients who underwent endoscopic treatment 
(P = 0.0281, Fisher’s exact test); endoscopic treatment was 
performed in predominantly older patients (P = 0.009, Wil-
coxon’s rank-sum test). The clinical outcomes of these sal-
vage treatments are shown in Fig. 3. The 5-year survival 
rates were 47.4%, 70.9%, and 33.3% in the esophagectomy 
(n = 22), endoscopic treatment (n = 23), and lymphadenec-
tomy (n = 9) groups, respectively (Table 4).

Discussion

The primary site of esophageal cancer is basically unmeas-
urable; we define “complete response” as the disappear-
ance of macroscopic tumor confirmed by both endoscopy 
and CT [21]. Histological confirmation by biopsy is 
also mandated. However, other criteria, such as a thick-
ened esophageal wall or mucosal break, may persist for 
months even in true CR cases with a long survival, and 
the optimal timing of the initial evaluations defining CR is 
unclear. Even with positron emission tomography, reliable Ta
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diagnostic criteria and the optimal timing for clinical eval-
uation after CRT are challenging [22, 23]. The median 
disease-free survival was 14.1, 19.7 and 17.1 months in 
local, nodal and distant types of recurrence, respectively. 
The disease recurrence was frequently observed within 
two years after the completion of CRT but late recurrence 
was not rare in all types of recurrence form (data not 
shown). Designation as “complete response” at the initial 
evaluation should not be regarded as definitive: clinical 
evaluations should be repeated for years.

In this study, a majority of the CR patients (5-year dis-
ease-free survival 66.8%) maintained their disease-free sta-
tus, while 94 out of 392 patients (24%) developed locore-
gional recurrence, which was found in about three quarters 
(94 of 128) of all recurrent disease types. Careful follow-up 
surveillance aiming to detect early forms of locoregional 
recurrence would presumably contribute to successful sal-
vage interventions and to improved clinical outcome.

Although the pretreatment clinical stage is presumed 
to be a significant prognostic factor, differences among 
the 5-year survival rates at each stage were unexpectedly 
small. None of the individual comparisons of overall sur-
vival between two adjoining stages was significant (data not 
shown); only comparison between cStage I and cStage III 
showed a significant difference with a hazard ratio of 1.96 in 
Cox regression analysis (cStage I as a standard; 95% confi-
dence interval: 1.27 to 3.01). Notably, CR cases in cStage IV 
showed 61.9% 5-year survival and the disease-free survival 
was superior to Stage III patients. These observations may 
be explained by the design of this study which excluded 
Stage IV patients with distant disease other than supraclav-
icular metastasis. Supraclavicular lymph node has been cat-
egorized as regional lymph node of thoracic esophageal can-
cer in Japan because supraclavicular-node-positive patients 
showed 5-year survival of 42.3% after esophagectomy 
according to the survey conducted by Japan Esophageal 

Fig. 2  Disease status and treatment flow of 544 investigated cases. 
152 cases were excluded from the analysis mainly because of the lack 
of post-therapeutic surveillance for disease evaluations. A total of 128 
cases developed disease recurrence and most (94 cases, 73.4%) were 

defined as locoregional. Of the 94 cases with locoregional recurrence, 
57 cases (60.6%) underwent some form of salvage treatment with 
curative intent while the remaining 37 cases were treated with best 
supportive care with or without palliative chemotherapy

Table 3  Clinicopathological 
factors of patients undergoing 
salvage treatments

NA not available, DFS disease free survival
*Fisher’s exact test
**Wilcoxon rank-sum test

Esophagectomy Lymphadenectomy Endoscopic treatment P value
n = 22 n = 9 n = 23

Gender Male/Female 21/11 8/11 18/15 0.267*
Age Median (Range) 65 (50–75) 72 (63–76) 71 (42–88) 0.009**
cTfactor 1/2/3/4 3/2/6/11 3/2/2/2 12/2/7/2 0.0225*
cN factor 0/1/2/3 8/7/6/1 6/2/1/0 14/8/1/0 0.227*
Tumor location Ut/Mt/lt 7/11/4 1/7/1 5/12/6 0.648*
pT 0/1/2/3/4 2/4/2/14/0 NA NA
pN 0/1/2/3 15/5/1/1 NA NA
DFS (Days) Median (Range) 303 (105/2788) 755 (211–1319) 567 (104 to 2036) 0.0652**
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Society [24]. These “responder” cases can expect a remark-
ably improved survival compared to overall cStage IV cases. 
However, multivariate analyses in Table 2 suggested that 
locally advanced disease and greater nodal involvement were 
respectively associated with locoregional and distant disease 

recurrence. Locally advanced disease with fewer lymph node 
metastases might deserve frequent and careful post therapeu-
tic observations to facilitate successful salvage interventions 
although this observation should be confirmed with more 
mightier analyses in the future.

Table 4  Collaborative institutions

Shizuoka Cancer Center Tokushima University Hospital
University of Tokyo Hospital Hakodate National Hospital
Cancer Institute Hospital of Japanese Foundation for Cancer Research Kochi Medical School Hospital
Niigata Cancer Genier Hospllal Yamaguchi University Hospital
Tohoku University Hospilal University of Yamanashi Hospital
University Hospital, Kyoto Prefectural University of Medicine Toho University Omori Medical Center
Akita University Hospital Jikei University Hospital
Kitasato University Hospital Tokyo Medical and Dental University 

Hospital Faculty of Medicine
National Hospital Organization Kyushu Cancer Center Shimane University hospital
Hiroshima University Hospital Osaka International Cancer Institute
Saitama Medical Center Dokkyo Medical University Hospital
Kurume University Hospital Saitama Medical University Interna-

tional Medical Center
Kumamoto University Hospital Kagawa Prefectural Central Hospital
Yokohama City University Medical Center Mie University Hospital
Kindai University Hospital, Faculty of Medicine Yokohama City University Hospital
Hokkaido University Hospital St. Luke’s International Hospital
Chiba University Hospital Okayama University Hospital
Nagoya City University Hospital Tokai University Hachioji Hospital
Shizuoka General Hospital Saiseikai Fukuoka General Hospital
Kanazawa University Hospital Yamagata University Hospital
Oita University Hospital

Fig. 3  Overall survival after 
detection of disease recurrence 
in each type of salvage treat-
ment. The 5-year survival rates 
were 47.4%, 70.9%, and 33.3% 
in the esophagectomy (n = 22), 
endoscopic treatment (n = 23), 
and lymphadenectomy (n = 9) 
groups, respectively
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Salvage esophagectomy has been associated with high 
morbidity and mortality and is indicated only for selected 
patients with low perioperative risk [13, 14, 25, 26]. R0 
resection has been suggested as a definite prognostic factor 
after salvage esophagectomy [12, 14, 17]. In our analysis, 
only two patients underwent non-R0 surgery; their 5-year 
survival (47.4%) was deemed acceptable, and sufficient for 
salvage esophagectomy to be feasible. To further improve 
the clinical outcome of CR cases, an immediate surgery after 
CRT, so called “tri-modality therapy”, may prevent future 
locoregional recurrences [27]. However, such a strategy 
must be verified by a prospective trial. Meanwhile, a close 
observation policy without immediate surgery for patients 
receiving neoadjuvant CRT regimen is now ongoing [28]. 
We have to wait for a convincing evidence established by 
such clinical trials.

Salvage endoscopic intervention showed an even better, 
indeed excellent, outcome: 70.9% 5-year survival, in older 
patients. It is also to be noted, however, that the endoscopic 
salvage group included a larger proportion of formerly early-
stage disease and/or late recurrence (over one year), in other 
words, disease with possibly less aggressive behavior.

Because this study was a retrospective study, it provided 
no convincing evidence for the benefit of early detection of 
disease recurrence after CR. However, it did suggest that a 
majority of the post-complete-response recurrent esophageal 
squamous cell carcinoma cases were locoregional, and sal-
vage treatments for such disease showed modest long-term 
survival regardless of the pretreatment clinical stage.
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