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Abstract

Purpose: The purpose of this study was to investigate the utility of surveillance
after definitive chemoradiotherapy (dCRT) in patients with squamous cell

carcinoma.

Methods: Patients who underwent dCRT for stage II/lll (excluding T4)
esophageal squamous cell carcinoma were analyzed. First failures following
complete response were classified into luminal relapse (LR), regional relapse
(RR), distant  metastasis (DM), new cancer diagnosed by
esophagogastroduodenoscopy (NC-E), and new cancer other than NC-E (NC-0).
We focused on LR, RR and NC-E, and analyzed their frequency, timings and

survival outcomes after local treatments.

Results: Among 302 patients treated with dCRT, 204 achieved complete
response. Numbers of patients who recurred with LR, RR, DM, NC-E and NC-O
were 28 (14% of 204), 13 (6%), 39 (19%), 34 (17%) and 16 (8%). Ninety-three
percent of LRs were diagnosed within 3 years after dCRT, and all RRs were
within 2 years. Annual odds of NC-E did not decrease over time. Twenty-three
patients with LR, 6 with RR and 32 with NC-E underwent local treatment, and

their median overall survivals were 49.2, 19.5 and 108.9 months.

Conclusion: Surveillance with esophagogastroduodenoscopy may be important

in the first 3 years after dCRT to detect LR and to detect NC-E beyond 3 years.



Introduction

New cases of esophageal cancer are estimated to be 455,800, and 400,200
patients died from esophageal cancer worldwide in 2012[1]. The incidence of
esophageal cancer is high in Eastern Asia and Eastern and Southern Africa[l, 2],
with squamous cell carcinoma being the most common histological type in these
geographical areas. For locally advanced esophageal squamous cell carcinoma,
standard treatment is surgery with preoperative chemotherapy or
chemoradiotherapy [3-6]. Definitive chemoradiotherapy (dCRT) has also been
developed as a treatment option, especially for patients who are not fit for surgery
or who have been denied surgery [7-11]. Because recent studies focusing on
adenocarcinoma-dominant population revealed that local-regional relapse occurs
more frequently after dCRT[12] than after surgery with preoperative
chemoradiotherapy[13], surveillance for local-regional relapse after dCRT is

recognized to be important[14].

Similarly, for patients with esophageal squamous cell carcinoma, surveillance
after dCRT is recommended as well[14, 15]. However, clinical utility of
surveillance has not been studied thoroughly for these patients. In addition to
relapse, patients with esophageal squamous cell carcinoma are at high risk of
developing other cancers (i.e., head and neck cancer, new esophageal cancer,
gastric cancer and others) [16], and esophagogastroduodenoscopy occasionally
finds a new  cancer (NC-E, new  cancer diagnosed by
esophagogastroduodenoscopy). To assess the outcomes of surveillance,

therefore, it seems useful to find the incidence of relapse and NC-E using the
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database at the National Cancer Center Hospital (Tokyo, Japan) including a
large number of patients who were treated with dCRT and followed in a

standardized way.

Although surgery is considered as a standard treatment[14, 17, 18] for local-
regional relapse after dCRT, patients do not always undergo surgery due to
various reasons (i.e., patient’s condition and choice, and other reasons) but
sometimes receive other local therapies, such as endoscopic treatment[19] and
chemoradiotherapy. However, outcomes of each salvage treatment for
esophageal squamous cell carcinoma have not been well documented.
Assessment of treatment outcomes for local-regional relapse and NC-E are also

important in terms of surveillance and salvage strategy after dCRT.

To investigate the clinical utility of surveillance after achieving complete
response by dCRT in patients with squamous cell carcinoma, we assessed
frequencies of local-regional relapse and NC-E after clinical complete response,

sensitivities of surveillance modalities, and the outcomes of salvage treatments.

Materials and Methods
Patients’ selection

We retrospectively surveyed patients who were diagnosed to have stage /1l
(excluding T4) (American Joint Commission on Cancer/International Union
against Cancer [AJCC/UICC] 6™ edition) esophageal squamous cell carcinoma

between 2000 and 2011, and received dCRT at the National Cancer Center



Hospital (Tokyo, Japan). We excluded patients who had double cancer other than
esophageal squamous cell carcinoma before dCRT and/or received
chemoradiotherapy as a salvage treatment for recurrent disease after surgery.
Then, we identified patients who achieved complete response after dCRT as

main participants of this study.

Definitive chemoradiotherapy

dCRT consisted of radiotherapy and concurrent chemotherapy. Most of the
patients received radiotherapy with a total dose of 60 Gy in 30 fractions over 6
weeks, in which radiotherapy (40 Gy) for elective mediastinal and perigastric
lymph nodes were routinely performed. Radiotherapy for cervical lymph nodes
was performed for an upper thoracic primary tumor and that for celiac lymph
nodes was performed for a lower thoracic primary tumor. Three-dimensional
computed tomography (CT) or radiographic simulation contoured 2-dimensional
anterior—posterior opposed fields and a bilateral oblique boost field. Some
patients received 50.4-Gy radiotherapy in 28 fractions. Physicians preferred 50.4-
Gy radiotherapy for patients who were fit for salvage surgery. Three-dimensional
treatment planning was required for the 50.4-Gy radiotherapy. A 3- or 4-field
technigue was recommended for middle or lower thoracic esophagus tumors.
With 60-Gy radiotherapy, the most frequently used chemotherapy was 5-FU (700
mg/m?/day on days 1-4) and cisplatin (70 mg/m? on day 1) in monthly cycles. A
small number of patients received monthly cycles of 5-FU (800 mg/m?/day on

days 1-5) plus nedaplatin (90 mg/m? on day 1) or regimen of docetaxel alone (10
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mg/m? on days 1, 8, 15, 22, 29 and 36). Patients who underwent 50.4-Gy
radiotherapy, received monthly cycles of 5-FU (1000 mg/m?/day on days 1-4) and
cisplatin (75 mg/m? on day 1), and a few patients received monthly cycles of S-1

(60-80 mg/m? /day on days 1-14) plus cisplatin (75 mg/m? on day 1).

Surveillance after dCRT and salvage strategy

After dCRT, patients underwent esophagogastroduodenoscopy and contrast
enhanced CT to assess response to dCRT. Clinical response to dCRT was
evaluated by CT and esophagogastroduodenoscopy with biopsy, and complete
response was defined as the disappearance of all lesions as well as secondary
changes associated with the tumors according to the Japanese classification of
esophageal cancer, 10" edition[20]. After patients achieved complete response
with dCRT, CT and esophagogastroduodenoscopy were generally repeated
every 3—6 months for at least 5 years after dCRT, until relapse or death. Among
patients achieving complete response, we classified the patterns of first failure
as follows: 1) distant metastasis (DM), metastasis to other organs or distant
lymph node metastasis according to the 6" edition of AJCC/UICC staging
systems; 2) regional relapse (RR), regional lymph node relapse without DM; 3)
luminal relapse (LR), intraluminal relapse at the primary site without DM or RR;
4) new cancer (NC), newly found cancer by esophagogastroduodenoscopy (NC-
E) (e.g., hypopharynx cancer, metachronous esophageal cancer at a different

site from the primary lesion and so on), and new cancer other than NC-E (NC-



0). We assessed sensitivity of each diagnostic modality for the diagnosis of LR,

RR and NC-E.

The most appropriate therapies such as surgery, endoscopic therapy,
chemoradiation, for local-regional relapses and NC-Es were determined after a
discussion at the multidisciplinary team meeting, and all treatments were
performed after obtaining informed consent from the patients. To evaluate the
outcomes of salvage therapy for LR, RR and NC-E, recurrent diseases were
restaged according to the AJCC/UICC staging system (6™ ed.) using all available
information including radiological imaging, esophagogastroduodenoscopy and

pathological findings obtained by endoscopic therapy or salvage surgery.

Statistical analysis

Time to detection of LR, RR and NC-E was calculated from completion of the
initial dCRT. Annual odds of occurrence of LR, RR or NC-E were calculated
based on the number of patients who were alive without relapse or NC at the
beginning of each year. Sensitivity for the diagnosis of LR, RR and NC-E by each
modality was calculated as the percentage of patients who had positive findings
out of all patients who were diagnosed to have LR, RR or NC-E. For patients who
received local therapy for LR, RR or NC-E, overall survival was counted from the
date of diagnosis of LR, RR or NC-E to the date of death, or censored at the final
date when survival was confirmed. The Kaplan—Meier method was applied to

estimate the probability of survival. Overall survival for patients with relapse or



new cancer by local-treatment types were also calculated. The IBM SPSS
statistics 23.0 (IBM, Chicago, IL, USA) was used for statistical analyses. This

study was approved by the institutional review board.

Results

Patients’ characteristics and treatment

We identified a total of 302 patients who had stage I/l esophageal squamous
cell carcinoma without double cancer at the time of diagnosis and completed
dCRT between 2000 and 2011. Of these 302 patients, 204 (68 %) achieved
clinical complete response. Table 1 shows the characteristics of the 204 patients
before the initial dCRT. Patients were primarily males with esophageal

squamous cell carcinoma in the middle thoracic esophagus.

Timing of local-regional relapses and NCE after complete response

The details of the clinical course from the initial therapy are shown in Figure 1.
The median follow-up time calculated in the survivors was 75.7 months
(interquartile range, 53.1-104.7). LR, RR, DM, NC-E and NC-O as the first
failure were found in 28 (14%), 13 (6%), 39 (19%), 34 (17%) and 16 (8%)
patients, respectively. NCs-E included 16 new esophageal cancers, 9 gastric
cancers, 7 hypopharynx cancers, 1 oropharynx cancer and 1 esophagogastric

junction cancer. NCs-O were 6 colon cancers, 4 lung cancers, 1 diffuse large B-



cell lymphoma, 1 secondary myelodysplastic syndrome, 1 breast cancer, 1
prostate cancer, 1 cervix uteri cancer and 1 tongue cancer. Time to diagnosis of
LR, RR and NC-E after completion of dCRT are shown in Table 2. Most (93%)
of LRs were diagnosed within 3 years after dCRT and all RRs were found within
2 years. Table 2 also shows annual odds of LR, RR and NC-E. Annual odds of
LR and RR beyond 3 years after dACRT were 1.1% or less. Annual odds of NC-E

ranged from 3.3 to 9.1% in the first 5 years.

Sensitivities of surveillance modalities

Sensitivity of esophagogastroduodenoscopy for the diagnosis of LR and NC-E
was 100% (28/28 for LR and 34/34 for NC-E), whereas sensitivity of CT was 11%
(3/27) for the diagnosis of LR and 0% (0/33) for the diagnosis of NC-E. For RR,
sensitivity of CT was 69% (9/13). Of 4 RRs, which were not detected by CT, 2
were diagnosed by positron emission tomography and CT, and 2 were diagnosed

by pathology of surgical specimens.

Salvage strategies for local-regional relapses and NC-E and their survival

outcomes

Sixty-one (81%) of 75 patients with LR (n = 28), RR (n = 13) and NC-E (n = 34)
underwent local treatment such as surgery, endoscopic treatment,
chemoradiotherapy (Figure 1). Median survival time from the diagnosis of LR, RR

and NC-E were 49.2 months (95% confidence interval [CI]: 11.8-86.5), 19.5
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months (95% CI: 8.0-31.1) and 108.9 months (95% CI: 68.9-148.8), respectively,
for patients with local treatment (Figure 2). Details on survival outcomes

according to the treatment type are shown in Table 3.

Discussion

To the best of our knowledge, our study is the first focusing on surveillance
strategy in esophageal squamous cell carcinoma patients after dCRT. A recent
study, including 78% of patients with adenocarcinoma, showed that 23% of the
patients had local-regional relapse after dCRT, and that median survival time of
those treated with salvage surgery was 58.6 months[12]. The National
Comprehensive  Cancer Network (NCCN) guidelines recommend
esophagogastroduodenoscopy surveillance for at least 24 months after dACRT
for esophageal and esophagogastric junction cancers[14]. In our study focusing
on esophageal squamous cell carcinoma, esophagogastroduodenoscopy
detected not only LR but also NC-E even after 24 months, whereas most (93%)
of LRs were diagnosed within 3 years of dCRT. Moreover, annual odds of NC-
E did not decrease over time. NC-E included not only new esophageal cancer
but also other cancers detected with esophagogastroduodenoscopy. New
esophageal cancers were moderately frequent (16 out of 204 patients; 8%). On
the other hand, the number of hypopharynx (7 out of 204; 3%), oropharynx (1
out of 204; 0.5%), gastric (9 out of 204; 4%) and esophagogastric junction
cancers (1 out of 204; 0.5%) was low, and some may say that the low incidence

of these cancers cannot justify the use of an invasive procedure. However,
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incidence of each cancer included in the NC-E category was clearly higher than
in the general population, and we think that esophagogastroduodenoscopy
benefit patients diagnosed as NC-E and who had local treatment. A previous
study on esophageal adenocarcinoma did not showed the incidence of second
malignancy after dCRT; therefore, the importance of surveillance for NC-E in
patients with esophageal adenocarcinoma is unknown[12]. Since the sensitivity
of CT for the diagnosis of LR and NC-E is low, esophagogastroduodenoscopy
should be routinely performed to detect LR and NC-E after dCRT. According to a
guestionnaire survey  conducted in 117  Japanese hospitals,
esophagogastroduodenoscopy is performed 4 times or more per year in the 1%
year after dCRT in approximately half of the hospitals, and it is repeated for 5
years in most hospitals[21]. Moreover, 63% and 39% of the hospitals continued

to perform esophagogastroduodenoscopy for 7 and 10 year, respectively.

Because all RRs were diagnosed within 2 years, we recommend intensive
surveillance with CT for at least 2 years after dCRT to detect RR. Some of the

RR can be cured by salvage surgery.

Interestingly, not only salvage surgery but also endoscopic therapy saved
patients with LR after dCRT, although the majority of the patients had a T3
disease before dCRT. It was anticipated that the recurrent disease might be
present in the deep layer of the esophagus where the primary T3 tumor invaded.
However, the recurrent luminal lesions were diagnosed as stage 0/l and could be
removed by endoscopic treatment in 11 patients, resulting in their median overall

survival time from diagnosis of relapse being 49 months. Surgery is usually
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considered as the standard treatment for relapse after dCRT[14, 17, 18].
However, considering that postoperative mortality and morbidity increase after
dCRTJ[18], endoscopic treatment can be a good alternative for patients with LR
designated as stage O/l. In the previous study on an esophageal
adenocarcinoma dominant cohort, 23 of 64 patients with LR or RR had salvage
surgery with a very good prognosis (median overall survival: 58.6 months).
However, 41 of 64 patients did not receive salvage surgery. As well as
esophageal squamous cell carcinoma, salvage-endoscopic treatment for
esophageal adenocarcinoma might be a treatment option for patients with
stage 0/l LR but unfit for surgery. However, more data and/or randomized
studies are needed to confirm endoscopic treatment as an alternative to

salvage surgery.

Our analysis has some limitations. It is a retrospective review and a single-
center study. The number of patients with each local therapy was relatively
small. We did not review second failures, because patient conditions and
available salvage therapy after second failure are different from those after the
first failure. For diagnosis of complete response after dCRT, patients received
CT and esophagogastroduodenoscopy with biopsy according to the Japanese
classification of esophageal cancer, 10" edition, and positron emission
tomography—CT was not used as recommended by NCCN guidelines. We did
not perform cost analysis because costs of surveillance examination differ in
the various regions and may not be generalizable. Finally, our analysis did not

have the control group for comparison to prove the importance of surveillance
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with esophagogastroduodenoscopy. However, we did not foresee such a study

for patients with esophageal squamous cell carcinoma.

In conclusion, more than 90 percent of LRs were diagnosed within 3 years after
dCRT, but annual odds of NC-E did not decrease over time. If patients had local
treatment for LR or NC-E, their median overall survivals after diagnosis of LRs
and NC-E were 49.2 months and 108.9 months. Therefore, intensive surveillance
with esophagogastroduodenoscopy may be important in the first 3 years after
dCRT to detect LR, and esophagogastroduodenoscopy might be needed to

detect NC-E beyond 3 years from dCRT.
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Table 1. Characteristics of patients who achieved complete response

Frequency
Covariate Number %
Age, years
Median 65
Range 42-81
Gender
Males 170 83
Females 34 17
Tumor Location
Cervical 18 9
Upper thoracic 35 17
Middle thoracic 99 49
Lower thoracic 50 25
Abdominal esophagus 2 1
Baseline T Stage
T1 63 31
T2 38 19
T3 103 50
Baseline N Stage
NO 48 24
N1 156 76
Baseline Stage
Stage Il 134 66
Stage Il 70 34
Chemotherapy during radiation treatment
5-FU and cisplatin 184 90
5-FU and nedaplatin 9 4
S-1 and cisplatin 9 4
Docetaxel 2 1
Total radiation dose
50.4 Gy 57 28
60.0 Gy 147 72
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Baseline staging was based on the AJCC/UICC staging system (6th ed.).
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Table 2. Timings of LR, RR and NC-E after definitive chemoradiotherapy

<12 12 -24 24-36 36-48 48 -60 =260
months months Total
months months months months
Patients at risk
Number 204 145 110 91 77 62 -
LR
Number 20 3 3 1 0 1 28
% of total LR 71.4% 10.7% 10.7% 3.6% 0.0% 3.6% 100.0%
Annual odds 9.8% 2.1% 2.7% 1.1% 0.0% - -
RR
Number 6 7 0 0 0 0 13
% of total RR 46.2% 53.8% 0.0% 0.0% 0.0% 0.0% 100.0%
Annual odds 2.9% 4.8% 0.0% 0.0% 0.0% - -
NC-E
Number 7 6 5 3 7 6 34
% of total NC-E 20.6% 17.6% 14.7% 8.8% 20.6% 17.6% 100.0%
Annual odds 3.4% 4.1% 4.5% 3.3% 9.1% - -

Patients at risk: number of patients who are alive without relapse or new cancer

at the first date of each period. LR, luminal relapse; RR, regional relapse; NC-E,

new cancer found with esophagogastroduodenoscopy.
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Table 3. Survival of patients with local therapy according to the treatment type

Failure type Stage* (number) E/N survival outcomes
Treatment
LR
Endoscopic therapy** 0 (7)/1 (4) 7/11 MST = 49.2 months
Surgery | (6)/11A (6) 8/12 MST = 34.7 months
RR
Surgery 1B (2)/111 (2)/TON1 (1) 3/5 MST =19.5 months
Chemoradiotherapy TON1 (1) 1/1 died 68.2 months after RR
NC-E
Esophageal cancer
Endoscopic therapy** 0 (7)/1 (6) 3/13 MST = not reached
Surgery I (1)/1IB (1) 0/2 alive 14.7 and 122.1 months after NC-E
Gastric cancer
Endoscopic therapy** 0 (5)/1A (3) 2/8 MST = 87.2 months after NC-E
Surgery A (1) 1/1 died 43.2 months after NC-E
Hypopharynx cancer
Endoscopic therapy** | (4) 1/4  MST = 108.9 months
Surgery (1) 1/1 died 5.7 months after NC-E
Radiotherapy alone (1) 1/1 died 57.1 months after NC-E
Oropharynx cancer
Endoscopic therapy** | (1) 0/1  alive 44.0 months after NC-E

Gastroesophageal junction cancer
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Surgery I (1) 1/1 died 14.7 months after NC-E

* Relapse and NC-E were restaged according to the AJCC/UICC staging system
(6th ed.). ** Types of endoscopic therapy included EMR (9 pts; 6 with Tis and 3
with T1 disease), ESD (1 pts with Tis disease) and PDT (1 pts with Tis disease)
for LR; EMR (10 pts; 5 with Tis and 5 with T1 disease), ESD (2 pts with Tis
disease) and PDT (1 pts with T1 disease) for new esophageal cancer; EMR (2
pts; 1 with Tis and 1 with T1 disease) and ESD (6 pts; 5 with Tis and 1 with T1
disease) for gastric cancer; EMR (3 pts with T1 disease) and ESD (1 pts with T1
disease) for hypopharynx cancer; and ESD (1 pt with T1 disease) for oropharynx
cancer. MST was calculated if 2 or more patients were included and 1 or more
patients died in each subgroup. N, number of patients; E, events; LR, luminal
relapse; RR, regional relapse; NC-E, new cancer found with
esophagogastroduodenoscopy; MST, median survival time; EMR, endoscopic
mucosal resection; ESD, endoscopic submucosal dissection; PDT,
photodynamic therapy; pt, patient.
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Figure legends

Figure 1. First failure patterns after clinical complete response. Endoscopic

therapy included endoscopic mucosal resection, endoscopic submucosal

dissection and photodynamic therapy. Radiotherapy included

chemoradiotherapy and radiotherapy alone. dCRT, definitive

chemoradiotherapy; NC-E, new cancer found with

esophagogastroduodenoscopy; NC-O, new cancer other than NC-E; LR, luminal

relapse; RR, regional relapse; DM, distant metastasis.

Figure 2. Kaplan—Meier curves showing overall survival from diagnosis of LR, RR

and NC-E for patients with local therapy according to the failure pattern. LR,

luminal relapse; RR, regional relapse; NC-E, new cancer found with

esophagogastroduodenoscopy; N, number of patients; E, events; MST, median

survival time; M, months.

19



20



Conflict of interest statement

None declared.

Acknowledgements

This work was supported by a National Cancer Center Research and

Development Fund (grant number 26-A-4).

21



REFERENCES

1 Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A: Global cancer
statistics, 2012. CA Cancer J Clin 2015;65:87-108.
2 Ozawa S, Tachimori Y, Baba H, Matsubara H, Muro K, Numasaki H, Oyama T,

Shinoda M, Takeuchi H, Tanaka O, Teshima T, Udagawa H, Uno T, Barron JP:
Comprehensive Registry of Esophageal Cancer in Japan, 2002. Esophagus 2010;7:7-22.

3 Ando N, Kato H, Igaki H, Shinoda M, Ozawa S, Shimizu H, Nakamura T,
Yabusaki H, Aoyama N, Kurita A, Ikeda K, Kanda T, Tsujinaka T, Nakamura K, Fukuda
H: A randomized trial comparing postoperative adjuvant chemotherapy with cisplatin and
5-fluorouracil versus preoperative chemotherapy for localized advanced squamous cell
carcinoma of the thoracic esophagus (JCOG9907). Ann Surg Oncol 2012;19:68-74.

4 van Hagen P, Hulshof MC, van Lanschot JJ, Steyerberg EW, van Berge
Henegouwen MI, Wijnhoven BP, Richel DJ, Nieuwenhuijzen GA, Hospers GA, Bonenkamp
Jd, Cuesta MA, Blaisse RJ, Busch OR, ten Kate FdJ, Creemers GdJ, Punt CJ, Plukker JT,
Verheul HM, Spillenaar Bilgen EdJ, van Dekken H, van der Sangen MdJ, Rozema T,
Biermann K, Beukema JC, Piet AH, van Rij CM, Reinders JG, Tilanus HW, van der Gaast
At Preoperative chemoradiotherapy for esophageal or junctional cancer. N Engl J Med
2012;366:2074-2084.

5 Tepper J, Krasna MdJ, Niedzwiecki D, Hollis D, Reed CE, Goldberg R, Kiel K,
Willett C, Sugarbaker D, Mayer R: Phase III trial of trimodality therapy with cisplatin,
fluorouracil, radiotherapy, and surgery compared with surgery alone for esophageal cancer:
CALGB 9781. J Clin Oncol 2008;26:1086-1092.

6 Sjoquist KM, Burmeister BH, Smithers BM, Zalcberg JR, Simes RdJ, Barbour A,
Gebski V: Survival after neoadjuvant chemotherapy or chemoradiotherapy for resectable
oesophageal carcinoma: an updated meta-analysis. Lancet Oncol 2011;12:681-692.

7 Minsky BD, Pajak TF, Ginsberg RdJ, Pisansky TM, Martenson J, Komaki R,
Okawara G, Rosenthal SA, Kelsen DP: INT 0123 (Radiation Therapy Oncology Group 94-
05) phase III trial of combined-modality therapy for esophageal cancer: high-dose versus
standard-dose radiation therapy. J Clin Oncol 2002;20:1167-1174.

8 Conroy T, Galais MP, Raoul JL, Bouche O, Gourgou-Bourgade S, Douillard JY,
Etienne PL, Boige V, Martel-Lafay I, Michel P, Llacer-Moscardo C, Francois E, Crehange
G, Abdelghani MB, Juzyna B, Bedenne L, Adenis A: Definitive chemoradiotherapy with

FOLFOX versus fluorouracil and cisplatin in patients with oesophageal cancer

22



(PRODIGES/ACCORD17): final results of a randomised, phase 2/3 trial. Lancet Oncol
2014;15:305-314.

9 Kato K, Muro K, Minashi K, Ohtsu A, Ishikura S, Boku N, Takiuchi H, Komatsu
Y, Miyata Y, Fukuda H: Phase II study of chemoradiotherapy with 5-fluorouracil and
cisplatin for Stage II-III esophageal squamous cell carcinoma: JCOG trial (JCOG 9906). Int
J Radiat Oncol Biol Phys 2011;81:684-690.

10 Kato K, Nakajima TE, Ito Y, Katada C, Ishiyama H, Tokunaga SY, Tanaka M,
Hironaka S, Hashimoto T, Ura T, Kodaira T, Yoshimura K: Phase II study of concurrent
chemoradiotherapy at the dose of 50.4 Gy with elective nodal irradiation for Stage II-I11
esophageal carcinoma. Jpn J Clin Oncol 2013;43:608-615.

11 Ishida K, Ando N, Yamamoto S, Ide H, Shinoda M: Phase II study of cisplatin and
5-fluorouracil with concurrent radiotherapy in advanced squamous cell carcinoma of the
esophagus: a Japan Esophageal Oncology Group (JEOG)/Japan Clinical Oncology Group
trial (JCOG9516). Jpn J Clin Oncol 2004;34:615-619.

12 Sudo K, Xiao L, Wadhwa R, Shiozaki H, Elimova E, Taketa T, Blum MA, Lee JH,
Bhutani MS, Weston B, Ross WA, Komaki R, Rice DC, Swisher SG, Hofstetter WL, Maru
DM, Skinner HD, Ajani JA: Importance of surveillance and success of salvage strategies
after definitive chemoradiation in patients with esophageal cancer. J Clin Oncol
2014;32:3400-3405.

13 Sudo K, Taketa T, Correa AM, Campagna MC, Wadhwa R, Blum MA, Komaki R,
Lee JH, Bhutani MS, Weston B, Skinner HD, Maru DM, Rice DC, Swisher SG, Hofstetter
WL, Ajani JA: Locoregional failure rate after preoperative chemoradiation of esophageal

adenocarcinoma and the outcomes of salvage strategies. J Clin Oncol 2013;31:4306-4310.

14 Network NCC: NCCN guidelines, version 3.2015. Washington, PA, National
Comprehensive Cancer Network, 2015, 2015,
15 Stahl M, Mariette C, Haustermans K, Cervantes A, Arnold D: Oesophageal cancer:

ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol
2013524 Suppl 6:vi51-56.

16 Ueda Y, Fujii Y, Kuwano H: Thoracic and cardiovascular surgery in Japan during
2007. Annual report by the Japanese Association for Thoracic Surgery. Gen Thorac
Cardiovasc Surg 2009;57:488-513.

17 Markar S, Gronnier C, Duhamel A, Pasquer A, Thereaux J, du Rieu MC, Lefevre
JH, Turner K, Luc G, Mariette C: Salvage Surgery After Chemoradiotherapy in the
Management of Esophageal Cancer: Is It a Viable Therapeutic Option? J Clin Oncol 2015

23



18 Tachimori Y, Kanamori N, Uemura N, Hokamura N, Igaki H, Kato H: Salvage
esophagectomy after high-dose chemoradiotherapy for esophageal squamous cell carcinoma.
J Thorac Cardiovasc Surg 2009;137:49-54.

19 Makazu M, Kato K, Takisawa H, Yoshinaga S, Oda I, Saito Y, Mayahara H, Ito Y,
Itami J, Hamaguchi T, Yamada Y, Shimada Y: Feasibility of endoscopic mucosal resection
as salvage treatment for patients with local failure after definitive chemoradiotherapy for

stage IB, II, and III esophageal squamous cell cancer. Dis Esophagus 2014;27:42-49.

20 Japanese classification of esophageal cancer, tenth edition: parts II and III.
Esophagus 2009;6:71-94.
21 Toh Y, Kitagawa Y, Kuwano H, Kusano M, Oyama T, Muto M, Kato H, Takeuchi

H, Doki Y, Naomoto Y, Nemoto K, Matsubara H, Miyazaki T, Yanagisawa A, Uno T, Kato
K, Yoshida M, Kawakubo H, Booka E: A nation-wide survey of follow-up strategies for
esophageal cancer patients after a curative esophagectomy or a complete response by

definitive chemoradiotherapy in Japan. Esophagus 2015:1-9.

24



Patients with stage Il/lll (excluding T4 disease) esophageal
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Figure 1.
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