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Re-irradiation of locoregional esophageal cancer recurrence
following definitive chemoradiotherapy: A report of 6 cases
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Abstract. There is currently no consensus on salvage
therapy for recurrent esophageal cancer. Salvage surgery is
a well-established option for attaining long-term survival,
however, it is associated with a high risk of perioperative
morbidity and mortality. A total of 6 patients who underwent
re-irradiation for recurrence of locoregional esophageal
cancer following definitive chemoradiotherapy were inves-
tigated. The median interval between initial radiotherapy
and re-irradiation was 17.4 months (range, 6.4-59.2 months).
Re-irradiation salvage therapy was mostly administered with
concurrent chemotherapy, which consisted of several cycles
of nedaplatin on day 1 and oral S-1 administration on days
1-14. The median survival after re-irradiation was 13.6 months
(range, 1.9-33.3 months). A total of 3 patients who completed
hyperfractionated radiation therapy survived for >1 year. One
patient has had no signs of recurrence or late radiation toxicity
for >2 years. Severe acute hematological adverse events (AEs)
occurred in 3 patients, including 1 case of grade 4 leukopenia.
One severe late AE occurred in 1 patient, who developed
grade 3 dysphagia and became permanently dependent on
percutaneous endoscopic gastrostomy tube feeding. Salvage
radiotherapy is considered to be a good treatment option for
inoperable locoregional recurrent esophageal cancer. The
results of the present study demonstrated that re-irradiation,
with or without chemotherapy, for recurrent esophageal carci-
noma after definitive chemoradiotherapy was tolerable and
yielded reasonably satisfactory results.

Introduction
The rate of locoregional recurrence after definitive chemo-

radiotherapy for esophageal carcinoma is ~40-60% (1). A
proportion of such patients are referred for salvage therapy.
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In general, a patient with multiple-site recurrence is treated
by single-agent or combination chemotherapy. Platinum
agents have become the key drugs in systemic esophageal
cancer chemotherapy. For stage IV esophagogastric cancer,
combination chemotherapy with epirubicin plus cisplatin and
5-fluorouracil (ECF regimen) has resulted in a 1-year survival
rate of 37% and a median survival duration of 9.9 months (2).
However, with this triplet drug regimen, complete remission or
long-term survival is extremely rare.

Patients with a limited number of relapse sites, referred to
as oligometastases or oligorecurrence (3), are considered to be
suitable candidates for definitive local therapy with the goal of
improving prognosis (4). For locoregionally recurrent lesions
after definitive chemoradiotherapy, salvage surgery is the only
established treatment strategy that may offer any chance of
long-term survival (5). Swisher et al reported that salvage
esophagectomy resulted in 5-year survival of 25% in selected
patients (6). However, this procedure should be considered
for carefully selected patients, due to the high incidence of
morbidity and mortality (7).

Re-irradiation following previous definitive chemoradio-
therapy is generally contraindicated, considering the radiation
tolerance of the organs at risk, including the lung, trachea,
esophagus and spinal cord. Since recovery from the effects
of the initial radiation therapy occurs with time, the optimal
prescription dose for re-irradiation depends on multiple
determinants, including the initial treatment, histology of the
primary tumor, and location of recurrence.

We herein report the results of 6 patients who underwent
salvage re-irradiation therapy with tolerable toxicity for locally
recurrent esophageal cancer.

Case reports

The consecutive cases of 6 patients who underwent salvage
re-irradiation (5 of whom also received concurrent chemo-
therapy) for esophageal cancer recurrence following definitive
chemoradiotherapy between January 2011 and June 2016 at the
Department of Radiology of the University of Tokyo Hospital
were retrospectively analysed. Written informed consent was
obtained from all subjects, following careful explanation
regarding the possibility of severe treatment-related toxicity.
All enrolled cases satisfied the following eligibility criteria:
i) A history of previous chemoradiotherapy for esophageal
carcinoma; ii) limited number of locoregional recurrence sites,
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including supraclavicular lymph nodes that could be included
within the radiotherapy fields; iii) no evidence of distant
metastasis; iv) Karnofsky Performance Status (KPS) score at
recurrence diagnosis >70; and v) >6 months between initial
and salvage irradiation. The median survival time (MST) was
measured from the first day of re-irradiation. Clinical stage
was determined according to the 7th edition of the American
Joint Committee on Cancer TNM staging system (8).
Treatment response was assessed according to the Response
Evaluation Criteria in Solid Tumors guidelines, version 1.1
(https://ctep.cancer.gov/protocoldevelopment/docs/recist_guideline
.pdf). Acute or late adverse events (AEs) were graded using the
Common Terminology Criteria for Adverse Events, version 4.0
(https://evs.nci.nih.gov/ftpl /CTCAE/CTCAE_4.03_2010-06-14_
QuickReference_5x7.pdf).

All radiotherapy was delivered using a 3-dimensional
conformal radiation therapy technique with 6 or 10 MV
photon energies. The clinical target volume (CTV) of radio-
therapy was the macroscopic tumor and enlarged lymph
nodes, if any, surrounded by sufficient proximal and distal
margins. The CTV was delineated on planning computed
tomography (CT) images, with reference to positron emission
tomography (PET) image data, if available. The CTV to the
planning target volume (PTV) margin was 0.5-1.5 cm. As this
was re-irradiation planning, the multiple beam arrangement
technique was used to avoid irradiation of the spinal cord.
Follow-up examinations included a physical examination and
assessment of laboratory values and imaging examinations
every 1-3 months.

In our institution, concurrent chemotherapy consists of
nedaplatin and oral S-1 administration or intravenous 5-fluoro-
uracil infusion. S-1 is an oral prodrug of 5-fluorouracil, which
can be administered in an outpatient setting, and nedaplatin
produces less nausea, vomiting and nephrotoxicity compared
with other platinum-containing drugs (9). Tsuda et al evalu-
ated the feasibility of S-1 and nedaplatin in combination with
radiotherapy, and reported that the toxicity was tolerable in
esophageal cancer treatment (10). Yamashita ez al also reported
the efficacy and feasibility of nedaplatin plus S-1 in definitive
or salvage concurrent chemoradiotherapy for early, advanced
and relapsed esophageal cancer (11).

All the patients were male and the median age at the time
of initial radiation treatment was 65 years (range, 52-68 years).
The patient characteristics and initial treatment modalities are
summarized in Table I. Patient D suffered progressive disease
after the third cycle of chemotherapy in initial treatment with
the appearance of a new out-of-field lesion in the esophagus;
he underwent salvage esophagectomy with a gastric conduit
reconstruction. Patient E had undergone endoscopic submu-
cosal dissection (ESD) 6 months prior to chemoradiotherapy.
The ESD result had revealed invasion of the second submu-
cosal layer, but the patient declined adjuvant therapy at that
time. Recurrence in a superior mediastinal lymph node devel-
oped 6 months later, and the patient was clinically staged as
TxN1MO; he then underwent definitive chemoradiotherapy,
resulting in complete response.

The median time interval between initial radiotherapy
and re-irradiation was 17.4 months (range, 6.4-59.2 months).
A whole-body PET scan was available for all but 1 patient
(patient F), confirming the absence of distant metastatic
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Figure 1. Kaplan-Meier curves for overall survival. A vertical bar indicates
a censored case.

lesions and guiding target volume delineation. The
re-irradiation delivered dose ranged from 30 to 50.4 Gy,
with fractionation of 1.8-2.0 Gy per day or 1.2-1.5 Gy twice
daily. A total of 5 patients underwent concurrent chemo-
therapy with nedaplatin and oral S-1 administration with
radiotherapy, and the remaining patient underwent radio-
therapy alone. The other characteristics at recurrence are
summarized in Table II. Patient E developed recurrence in
a superior mediastinal lymph node after the first definitive
chemoradiotherapy and underwent salvage surgery; however,
the surgery was limited by lesions involving arteries, and he
was referred to our department for re-irradiation as salvage
therapy. Patient F had his fractionation changed from twice
daily to once daily after lymphadenopathy was noted after he
had received 18 Gy.

Severe (grade 3-5) acute hematological AEs occurred in
3 patients, including 1 case of grade 4 leukopenia. There were
no acute non-hematological AEs of grade =3. No radiation
myelitis, esophageal perforation, or fissure occurred. One
patient developed grade 3 dysphagia and became permanently
dependent on a percutaneous endoscopic gastrostomy tube
feeding ~6 months after the start of re-irradiation. The same
patient also developed grade 2 hypothyroidism, requiring
levothyroxine starting 3 months after irradiation to the time
of death.

The MST after re-irradiation was 13.6 months (range,
1.9-33.3 months) (Fig. 1). Only 1 patient (patient C) remained
alive at the time of the analysis. The longest disease-free
survival from re-irradiation to second recurrence was
33.3 months. The patient underwent salvage chemotherapy
and was alive without any evidence of disease. Patient B also
remained disease-free for >1 year after re-irradiation. Fifteen
months after the starting date of re-irradiation, the patient
experienced hoarseness and the CT scan revealed superior
mediastinal lymphadenopathy and vertebral metastasis and
he underwent salvage chemotherapy consisting of oral S-1
administration.
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Patients D and F exhibited rapid progression of recurrent
disease soon after re-irradiation. Patients A and E experienced
temporary responses to salvage chemoradiotherapy; however,
disease recurrence occurred in the middle thoracic esophagus
and lung, respectively.

Discussion

Esophageal cancer is the seventh most common cause of
cancer-related mortality in Japan, with an estimated 11,746
deaths in 2008 (12). Re-irradiation salvage therapy, with or
without chemotherapy, for recurrent esophageal carcinoma
after definitive chemoradiotherapy yielded reasonable results
in this small group of patients, extending MST from the
expected 9.9 months (2) to 13.6 months. Although treatment
toxicity is one of the issues of most concern at re-irradiation,
particularly late AEs, there was no lethal treatment-related
toxicity in the present study, and only 1 of 6 patients (16.7%)
developed grade 3 late AEs.

Zhou et al also reported on the efficacy and feasibility of
salvage radiotherapy in patients with locally recurrent esopha-
geal cancer after definitive chemoradiotherapy (13). The 3-year
overall survival rate was 21.8%. Radiation pneumonitis grade
>3 was observed in 5.45%, and esophageal fistula/perforation
was observed in 20.0% of the cases. Fakhrian er al reported
on 54 patients with recurrent esophageal carcinoma under-
going salvage radiotherapy (14). Median survival time was
12 months (95% confidence interval: 7-17 months) and toxicity
was in an acceptable range. Kim er al described 10 patients
who underwent re-irradiation of recurrent esophageal cancer
after primary definitive radiotherapy (14); 2 patients had a
complete response, but 3 succumbed to esophageal perforation
within 2 months of completion of re-irradiation.

Salvage surgery is a treatment modality for locoregional
recurrence of esophageal cancer. The incidence of adverse
events of salvage surgery following definitive chemora-
diotherapy is higher compared with that of initial surgery.
Tachimori et al reported that patients who underwent salvage
esophagectomy, compared with those who underwent
esophagectomy without preoperative therapy, experienced
increased anastomotic leak rates (31 vs. 25%, respectively),
respiratory complication rates (31 vs. 20%, respectively),
and hospital mortality rates (8 vs. 2%, respectively) (15).
Chen et al compared salvage chemoradiotherapy with surgery
for recurrent esophageal squamous cell carcinoma following
definitive radiotherapy (16); they did not observe a statistically
significant survival difference (P=0.697), but the frequency of
complications, including esophageal fistula/perforation, was
higher (19.0%) in the salvage chemoradiotherapy group.

In the results presented herein, 3 patients who completed
hyperfractionated re-irradiation therapy remained alive
1 year after salvage treatment. Hyperfractionated radiation
has been considered to improve locoregional control rates
without increasing late toxicity in head and neck cancer (17).
In patients with recurrent rectal carcinoma, high doses of
hyperfractionated radiation may be delivered with accept-
able risk, without prohibitive long-term side effects (18).
Hyperfractionated re-irradiation has also been used to success-
fully manage locally recurrent lung cancer (19) and head and
neck cancers (20). Moreover, hyperfractionated radiotherapy
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resulted in favorable outcomes for Japanese patients with head
and neck carcinoma (21,22).

In conclusion, although the outcome of re-irradiation for
recurrent esophageal cancer was poor, some patients obtained
long-term disease control without any severe symptoms.
Re-irradiation may be a useful modality as salvage therapy for
patients who are not surgical candidates. Re-irradiation-related
AEs were compatible with those of previous reports. However,
the sample size of this study was very limited, and confirma-
tion with a larger number of patients and a longer follow-up
period is required.
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