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Introduction

Esophageal cancer is a fatal disease, with especially poor 
outcomes for advanced stages (1). The median survival 
time (MST) of stage IV patients receiving chemotherapy is 
reportedly <1 year (2). The 3-year survival rate of patients 
with esophageal cancer and distant organ metastasis was 
previously reported to be approximately 0.3% (3). For 
8.6% of patients, the disease is observed to be already 
spread to other organs at the time of diagnosis (4). Distant 
metastases occur in the lung, liver, bone and widespread 
nodal metastases (5). Most patients with metastatic disease 

experience dysphagia associated with obstruction caused 
by a large primary lesion. For patients with metastatic 
esophageal cancer, long-term relief of dysphagia is one of 
the most important issues regarding their quality of life 
(QOL) (6). Thus, the purpose of treatment of patients with 
distant metastasis is to improve overall survival (OS) and 
remove dysphagia. To rapidly relieve dysphagia, a stent 
is typically used. However, radiotherapy (RT) after stent 
placement may cause severe adverse events (perforation), 
so further treatment becomes difficult once a stent has 
been used. RT alone is not used as a first-line therapy for 
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management of metastatic esophageal cancer, although it 
may be used for some patients with obstructions caused by 
large primary lesion (5). Palliative chemotherapy has been 
proposed for treatment of metastatic disease, with the aims 
of controlling the primary lesion and improving QOL. 
Response rates to chemotherapy alone have ranged from 
approximately 20% to 40% for metastatic disease (7-9). 
With respect to palliative concurrent chemoradiotherapy 
(CCRT) in patients with distant metastasis, previous studies 
have shown considerable improvement of dysphagia (10-12).  
In CCRT, the radiation dose has been controversial and 
may not achieve the recommended dose. At our institution, 
some patients have received preoperative CCRT plus 
surgery of the local esophagus and have responded better 
than patients who received other treatments. However, this 
experience has not been well analyzed, so it is difficult to 
identify which patients would benefit from multimodality 
therapy, including surgery. Although several studies 
have investigated prognostic factors for patients with 
localized esophageal cancer only (13), there is limited 
data on treatment of patients with distant metastasis. 
Previously, several studies reported results from irradiation  
(40 and >60 vs. ≤60 Gy) of patients with distant metastases, 
but these studies did not determine the optimum dose 
(14,15). Furthermore, the effectiveness of the combination 
of multidisciplinary treatment and surgery for these patients 
was not examined. The aim of this retrospective study was 
to assess the optimal dose for local response in patients with 
histologically confirmed esophageal squamous cell cancer 
and distant metastasis and determine if multimodality 
therapy, including surgery, is beneficial for these patients.

Methods

Patients

This retrospective study included 34 patients (25 males) 
aged 42–92 years (median, 70 years) with histologically 
confirmed esophageal  squamous cel l  cancer with 
distant metastasis who underwent at least one cycle 
of chemotherapy and RT between January 2005 and 
December 2016. No patients were diagnosed with 
adenocarcinoma. All patients had no other active malignant 
tumor during treatment. All patients were treated at 
Nihon University Itabashi Hospital. To perform CCRT, 
the patients were required to meet the following criteria: 
Eastern Cooperative Oncology Group performance status 
(PS) 0 or 1, white blood cell count >4,000/μL, neutrophil 

count >2,000/μL; platelet count >100,000/μL, and 24-hour 
creatinine clearance >60 mL/min. Patients who died or 
stopped CCRT immediately because of general worsening 
of their condition were excluded.

Staging investigations

Staging was performed by using findings of contrast-
enhanced computed tomography (CT), gastrointestinal 
fiberscopy, and barium esophagography. Whole-body CT 
was performed to examine distant metastases. We defined 
distant lymph node metastasis as a lymph node with a short-
axis diameter of >5 mm, a lymph node with an infiltrative 
margin, and presence of central necrosis. Positron emission 
tomography (PET) was performed to identify metastases 
when CT findings were inconclusive. However, all patients 
did not undergo PET, especially those treated between 
2005 and 2012. We sometimes encounter false-positive 
PET findings. We compared lymph node size before and 
after CCRT, and if the lymph node size decreased after 
CCRT, we interpreted that as evidence of metastasis. 
Bronchoscopy, bone scintigraphy, and magnetic resonance 
imaging (MRI) were optionally performed according to the 
primary and metastatic conditions. Staging was performed 
according to the UICC’s TNM (6th edition) classification 
of malignant tumor and distant metastasis was subdivided 
into M1a/M1b according to the relative location of non-
regional lymph nodes and the primary tumor. M1a arises 
from two circumstances: cervical nodes from upper third 
cancer or celiac node metastases from lower third cancer. 
Staging, therapeutic effect, and presence or absence of 
recurrence were determined by radiologists, radiotherapists, 
and surgeons.

Chemotherapy and RT

The treatment plan included CT scans, which were assessed 
in 5-mm sections. The gross tumor volume (GTV) is the 
volume of the area occupied by the tumor as measured 
by CT imaging and fiberscopy. The GTV was defined 
according to the primary tumor and involved node on CT 
(>0.5 cm along the short axis). The clinical target volume 
(CTV-primary) for the primary lesion was defined as the 
GTV + 0.7 cm in the horizontal direction and +5 cm in 
the craniocaudal direction. The CTV-lymph node for 
lymph node metastasis was defined as the regional lymph 
node area +0.5 cm. When the primary lesion existed in 
the upper esophagus, the CTV-lymph node included the 
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bilateral supraclavicular area as a T-shaped pattern. When 
the primary lesion existed in the lower esophagus, the 
CTV-lymph node included the abdominal lesion. If the 
patient’s general condition was poor, the supraclavicular 
and abdominal areas were omitted and only the primary 
area was treated. The internal target volume was defined 
as the CTV plus a 0.5-cm margin to establish the planning 
target volume (PTV). The radiation field was defined as 
the PTV plus a 5-mm leaf margin. A 10-MV X-ray beam 
was exposed through anterior and posterior opposed portals 
and an oblique opposed portal. Each beam was created 
by adjusting the PTV with a margin along the path of 
the beam. Intensity-modulated RT was not used because 
our institution had no established policy for use of this 
treatment modality in patients with esophageal cancer. The 
Clarkson algorithm was used to calculate the irradiation 
dose. The minimum and maximum doses according to 
the PTV were 95% and 107%, respectively. RT was 
delivered 5 days a week by using a single daily fraction 
of 1.8 or 2.0 Gy. None of the patients was administered 
accelerated hyperfractionated RT. After a total dose of 
40 Gy, all patients were evaluated clinically by CT, and 
RT was performed in oblique opposed fields to exclude 
the cord. After 40 Gy, the RT was performed only for the 
primary tumor with a 3-cm craniocaudal margin. Basic total 
radiation doses were 50 Gy because of the palliative intent. 
Preoperative CCRT was stopped after 40 Gy, and then the 
patients received surgery.

Chemotherapy comprised protracted infusion of 
5-fluorouracil (5-FU) combined with cisplatin (CDDP) with 
adequate hydration and antiemetic coverage (FP regimen). 
In general, the patients were treated with 5-FU 700 mg/m2  
on days 1–4 and CDDP 70 mg/m2 on day 1. Two cycles 
of chemotherapy were administered every 4 weeks during 
RT. Doses were modified according to the judgment of 
the attending physician: the doses of 5-FU and CDDP 
generally did not cause hematological adverse events except 
for leukocytopenia or non-hematological Gr 3 toxicity. All 
patients stopped CCRT at 30 Gy and were not treated for 
7–14 days until their general and hematological conditions 
recovered. Every effort was made to continue CCRT on 
schedule. Subcutaneous granulocyte colony-stimulating 
factor (G-CSF) 150 μg/day was injected if the neutrophil 
count was 1,000/µL after CCRT. If the patient could not 
maintain oral intake because of dysphagia, intravenous 
hyperalimentation was performed to maintain the patient’s 
nutritional condition. We also performed chemotherapy 
for recurrences. There was no strict protocol, and FP or 

TS-1 mainly were given according to the patient’s general 
condition.

Operation

A small subset of patients also underwent surgery after 
neoadjuvant CCRT. There was no strict protocol, 
but our criteria for surgery after CCRT was no organ 
metastasis, only non-regional lymph node metastasis 
that was not aggressive before CCRT, and no evidence 
of tracheoesophageal fistula. When lung nodules could 
not be identified as metastases because of small nodules, 
we operated. We stopped RT at 40 Gy in case of surgery. 
The types of surgical procedures included right-side 
transthoracic esophagectomy and reconstructed esophagus 
post sternum. Several-field lymph node dissection was 
performed for selected patients. Some patients received 
total gastrectomy because the primary tumor was present in 
the abdominal esophagus (Ae) area. Salvage esophagectomy 
was not performed after CCRT.

Evaluation of initial clinical response and toxicity on 
follow-up

All patients were closely observed during CCRT. Symptom 
responses were assessed every week during CCRT. 
After CCRT, the responses were assessed within 1 to  
3 months. Patients who had undergone surgery had their 
symptom responses assessed immediately before the 
operation. Complete response (CR) was defined as the 
ability to eat solid and liquid diets without symptoms. 
Partial response (PR) was defined as the ability to eat 
a solid diet with some dysphagia or to eat a semi-solid 
diet. Stable disease (SD) was defined as no change in 
symptoms before CCRT. Progressive disease (PD) was 
defined as worsened symptoms before CCRT. It is difficult 
to distinguish disease symptoms from RT side effects, 
so symptom responses were scored when the treatment 
was most effective and side effects disappeared. Follow-
up objective assessment of local responses was performed 
about 4 weeks from completion of treatment by CT or 
by barium esophagography or gastrointestinal fiberscopy. 
These scans were performed about 6 months after the first 
follow-up. The recommended follow-up protocol at our 
institution includes investigation at 3-month intervals for 
the first 6 months and every 6 months thereafter. However, 
this treatment mainly had a palliative intent because many 
patients who received CCRT died in the short term or 
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changed hospitals and were unable to visit our hospital. 
Therefore, we were unable to perform strict follow-up for 
some patients. In these cases, information on the patient’s 
condition was obtained from the family by telephone. The 
clinical definitions of CR, PR, SD, and PD were based on 
the standard definitions established by the World Health 
Organization (16). Objective assessment of local responses 
was performed when the treatment was most effective. CR 
was tentatively defined upon endoscopic observation of 
the entire esophagus as disappearance of the tumor lesion 
and absence of cancer cells in biopsy specimens. When 
gastrointestinal fiberscopy was not performed, we defined 
CR as disappearance of the primary site on CT findings. 
When surgery was performed, we defined the local response 
on the basis of the pathological analysis results. Local 
recurrence was defined as an increase in tumor size on CT 
or gastrointestinal fiberscopy. The date of recurrence was 
determined as the first day when the local recurrence was 
observed. Adverse events were recorded once per week 
during CCRT and 4 weeks after treatment according to the 
Common Terminology Criteria (CTC) for Adverse Events, 
version 4.0, with toxicity graded as mild (CTC grade 1), 
moderate (CTC grade 2), severe (CTC grade 3), or life-
threatening (CTC grade 4) (17).

Statistical analysis

The OS after CCRT was calculated according to the 
Kaplan-Meier method and was based on the interval 
between the last day of treatment and date of death or 
most recent follow-up as of 2016. Data from patients who 
reached the end of the follow up period without sustaining 
an event were censored. Local control (LC) was calculated 
on the basis of the interval from the last day of treatment 
until local recurrence. Data from patients who died with no 
evidence of recurrence were censored. Univariate survival 
comparisons were performed by using the log-rank test. 
The analyzed prognostic factors for overall survival were 
age (<70 vs. ≥70 years), sex (male vs. female), distant organ 
metastasis (yes vs. no), objective response (<CR vs. CR), 
receipt of surgery (yes vs. no), and radiation dose (≤50 vs. 
>50 Gy). Independent variables that showed a statistically 
significant association on univariate analysis were included 
in the multivariate analysis. Fisher exact tests were used 
to compare differences in the symptoms and objective 
responses relative to the dose of RT between the groups. 
P values of <0.05 were considered as indicating statistical 
significance. All calculations and survival displays were 

performed by using SPSS 15.0 J statistical software (SSPS, 
Chicago, IL, USA).

Patient consent

This retrospective study analyzed data on diagnosis and 
treatment. All procedures performed were in accordance 
with the ethical standards of the institutional review board 
and national research committees and the 1964 Helsinki 
declaration and its later amendments or comparable ethical 
standards. Patient records/information was anonymized and 
de-identified prior to analysis in this study. Written patient’s 
consent to participate can be waived by institutional 
review board because of retrospective study. We informed 
all patients at the start of treatment that their treatment 
data may be used in future research, even if the treatment 
outcome was death. All patients agreed and consented to 
the use of their data for future research. We informed merit 
and demerit of the chemoradiotherapy and operation and 
consent was obtained from all patients included in the study.

Results

Patient characteristics

The baseline patient characteristics are listed in Table 1. The 
median age at diagnosis for the entire group was 70 years. 
Fifteen (44%) patients had positive non-regional lymph 
nodes only, 19 (56%) had metastases to distant organs, and 
8 (23.5%) had more than two distant metastases. If the 
UICC 7th edition is applied, there were 31 patients classified 
as M1 because 3 patients had abdominal LN metastasis, 
which was not classified as M1 in the 7th edition.

Treatment 

According to our policy, RT should be stopped after the 
patient receives 30 Gy and suspended for 7–14 days until 
the patient’s condition improves. Therefore, all patients 
completed the planned CCRT after the RT suspension 
interval. Table 2 summarizes the chemotherapy regimen. 
For two patients, the second cycle of chemotherapy was 
reduced or changed because of toxicities observed after 
the first course. One patient received only the first FP 
chemotherapy. Eight patients received surgery. Seven 
patients had non-regional lymph node metastases. Only 
one patient who underwent surgery had a small lung 
metastasis. Six patients received right-side transthoracic 
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Table 1 Baseline clinical characteristics of patients

Characteristics Number

Patients 34 

Age, median [range] years 70 [42–92]

<70 17

≥70 17

Gender

Male 25

Female 9

PS

0 2

1 29

2 3

Histology

M/D squamous cell carcinoma 17

P/D squamous cell carcinoma 9

Squamous cell carcinoma 7

Adenosquamous cell carcinoma 1

Location

Upper 4

Middle 13

Lower 17

T-stage

T2 4

T3 22

T4 8

N-stage

N0 0

N1 34

N-stage (7th edition)

N1 16

N2 7

N3 11

M-stage

M1a 6

M1b 28

Table 1 (continued)

Table 1 (continued)

Characteristics Number

M-stage (7th edition)

M1 31

Treatment strategy

Neoadjuvant→concurrent 2

Concurrent 31

RT alone 1

Radiation dose (Gy)

40 12

50 13

50.4 1

58 1

60 6

66 1

Receipt surgery

Yes 8

No 26

Metastatic region (include two site)

Cervical LN 7

Abdominal LN 14

Lung 12

Liver 6

Bone 2

Adrenal grand 1 

M/D, moderate differentiated; P/D, poor differentiated; PS, 
performance status; RT, radiotherapy; LN, lymph node.

esophagectomies and reconstructed esophagus post 
sternum. Two patients received total gastrectomy because 
the primary tumor was located in the Ae area.

Additional treatment

When local recurrence or new distant metastasis occurred, 
chemotherapy was restarted. Twelve patients received FP and/
or TS-1 if appropriate depending on their general condition. 
Two patients received neoadjuvant therapy because of a large 
primary lesion to reduce the radiation field.
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Survival

Thirty-one patients died during follow-up. The causes of death 
were primary disease or related to primary disease in 20 patients, 
double cancers in 1 patient, and other disease in 1 patient. Even 
if there was a local effect, most patients died due to disease 
recurrence. The MST was 5 months. The 1-year OS was 20.6% 
(Figure 1). The prognostic factors identified on the univariate 
and multivariate analyses are given in Table 3. Improved OS 
was associated with receipt of surgery [hazard ratio (HR), 
3.857; 95% CI, 1.142–13.024; P=0.030] on both univariate and 
multivariate analyses, and the MST was 11 months.

Objective response

The responses of the primary lesions are shown in Table 4.  
Objective responses were assessable in 28 patients by 
gastrointestinal fiberscopy. Four patients did not undergo 
gastrointestinal fiberscopy and were assessed by CT. Two 
patients did not undergo either gastrointestinal fiberscopy 

or CT, so objective response was assessed by barium 
esophagography. The overall objective response rate 
was 82% (28/34). Ten patients had CR, 18 had PR. The 
1-year LC rate was 35.9% (Figure 2). CR was observed at 
all doses. All PD patients had tumor progression in the 
radiation fields. One patient with T4 disease had CR at the 
primary site. According to the pathological findings after 
surgery, three patients had CR and five patients had residual 
tumors. There was no significant difference in the objective 
response between ≤50 and >50 Gy (Table 4).

Symptom response

The symptom responses are shown in Table 4. Thirty 

Table 2 Summary of the chemotherapy

Chemotherapy Number

Neoadjuvant

TS-1 + DOC 1

TPF 1

Concurrent

Two courses of FP 26

One course of FP 1

Two courses of TPF 2

TPF→DOC 1

5-fluorouracil 2

FP→CDGP 1

After CCRT

TS-1 7

FP + TS-1 4

FP 1

TPF 2

DOC + 5-FU 1

FP, cisplatin plus 5-fluorouracil; DOC, docetaxel; TS-1, 
tegafur/gimeracil/oteracil; TPF, cisplatin plus 5-fluorouraci 
plus docetaxel ;  CDGP, nedaplat in;  CCRT, concurrent 
chemoradiotherapy.
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Figure 1 Overall survival in patients with advanced esophageal 
cancer. The 1-year overall survival rate was 20.6%.

Figure 2 Patients had 1-year local control rate of 35.9%.
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(88%) patients had CRs (n=6) and PRs (n=24). Four (12%) 
patients had SD. There was no significant difference in the 
symptom response between ≤50 and >50 Gy (Table 4).

Toxicity

Table 5 shows the toxicities observed in the study population. 
Fourteen patients had G3 leukocytopenia that was cured 
by G-CSF treatment. Two patients had G3 anemia that 
was cured by blood transfusion. One patient had G3 
renal dysfunction that was cured by intravenous drip. No 
treatment-related deaths occurred. Leukocytopenia, acute 
mucositis, dysphagia, and renal dysfunction were the second 
most common adverse reactions and were classified as ≤ G2 
in 14 (41%) patients.

Discussion

In this study, the efficacy and safety of CCRT using 5-FU 
and CDDP with approximately 50 Gy of RT were assessed 
in patients with distant metastasis to develop more effective 
treatments. The toxicity was tolerable, and the median 
OS was 5 months in the patients with distant metastasis. 
A small group of patients who received surgery (those 
who did not have distant organ metastasis) also seemed to 
derive significant benefits in terms of OS. However, most 
patients at this stage had dysphagia, and such patients are 

Table 3 Correlates of overall survival on univariate and multivariate 
analysis

Variables

Univariate 
analysis

Multivariate analysis

P value HR 95% CI P value

Age (year)

<70 vs. ≥70 0.099 0.727 0.269–1.962 0.529

Gender

Men vs. female 0.584 1.520 0.585–3.951 0.390

Objective response

Yes vs. no 0.361 1.582 0.703–3.561 0.267

Organ metastasis

Yes vs. no 0.135 1.654 0.748–3.659 0.214

Radiation dose (Gy)

≤50 vs. >50 0.358 1.110 0.465–2.648 0.815

Receipt surgery

Yes vs. no 0.014 3.857 1.142–13.024 0.030

Table 4 Response of concurrent chemoradiotherapy and relation of 
the radiation dose

Response No. CR rate P value†

Objective response

CR 10

PR 18

SD 5

PD 1

≤50 Gy 7/25 1.000

>50 Gy 3/9

Symptom response

CR 6

PR 24

SD 4

≤50 Gy 4/25 0.645

>50 Gy 2/9
†, statistical significance by Fisher’s exact test. CR, complete 
response; PR, partial response; SD, stable disease; PD, 
progressive disease.

Table 5 The classification of complication rate

Complication G =3 G =1 or 2

Hematological

Leukocytopenia 14 14

Anemia 2 1

Thrombocytopenia 0 10

Non-hematological

Mucositis 0 14

Dysphagia 0 14

Renal dysfunction 1 13

Liver dysfunction 0 10

G, grade.
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often considered candidates for palliative intent. There 
was no significant difference in the responses between ≤50  
and >50 Gy RT.

C h e m o t h e r a p y  a l o n e  c a n  i m p r o v e  Q O L  a n d 
dysphagia in approximately 70% of patients with stage IV 
disease and provide median OS times of approximately  
10 months (8,18). However, survival of patients who had 
distant metastasis treated with multimodality therapy 
has been reported to be significantly better than that of 
patients who received single-modality chemotherapy or best 
supportive care alone (19). Lee et al. reported that the 1-year 
OS rates after CCRT were superior to those after palliative 
chemotherapy alone (45% vs. 18%) in 67 patients with 
inoperable stage IV esophageal cancer (20). In Japan, Ohtsu 
et al. were the first to perform a phase II trial of radical 
CCRT for T4/M1 LYM cancer that could not be surgically 
treated (21). The indications of this therapy have since 
expanded to unresectable cases. Thus, we did not perform 
chemotherapy with best supportive care alone but instead 
added CCRT if the patient’s condition was good.

However, the prognosis of Stage IVB esophageal cancer 
remains poor. Previous studies conducted in Japan for 
advanced esophageal cancer have reported a 3-year survival 
rate of approximately 20% (21), a 1-year survival rate of 
approximately 20% (22), and a MST of 305.5 days (23). In 
our study, the MST was 5 months, which is poor compared 
with those of previous studies using palliative therapies, 
including CCRT. One reason might be that the clinical 
stage was defined radiologically in our study. Patients who 
had lymph node metastases that become clear after surgery 
by microscopic examination and preoperatively unsuspected 
nodal disease may achieve good outcomes (24). Another 
possible reason is that the clinical stages of our subjects may 
have been more aggressive than those in previous studies. 
Twenty-one patients had organ metastases (including two 
sites), and all patients had N1 disease. Eleven patients had 
N3 disease according to the UICC 7th edition.

There have also been a few studies regarding predictors 
of OS. Several studies have also reported on the radiation 
doses used for stage IV esophageal cancer. Unresectable 
advanced esophageal cancer is currently treated by 
using concurrent CCRT consisting of RT at a dose of 
60 Gy/fractions and FP therapy (25). However, Jingu 
et al. compared the results for patients irradiated by  
using >60 Gy with the results for patients irradiated by 
using ≤60 Gy but found no significant differences in OS or 
toxicities (14). Ikeda et al. studied the use of chemotherapy 
and palliative 40 Gy for stage IV esophageal cancer, 

and showed a MST of 308 days (10.3 months), and the  
1-year-survival rate was 45.0% at a comparable to  
50–60 Gy (15). In the present study, there were no 
significant differences in OS between ≤50 and >50 Gy. 
The worldwide standard of total 50.4 Gy irradiation for 
esophageal cancer without distant metastasis was used, and 
treatment was given with palliative intent, so the radiation 
dose of 50 Gy was thought to be reasonably safe. Previous 
studies have investigated age, distant metastasis, baseline 
white blood cell count, change in standardized uptake value 
in PET after chemotherapy, lack of anorexia/cachexia, 
and lack of widely disseminated disease as predictors of  
OS (26,27). We found that a small group of eight patients 
who underwent surgery after CCRT had more favorable OS 
than that of patients who did not have surgery. A few small 
studies have suggested that favorable OS can be achieved 
after surgery of metastatic esophageal cancer (28). Ohtsu  
et al. reported that the results for patients with M1 LYM 
were better than those for patients with T4 but without 
M1 LYM (21). Therefore, there is a possibility that 
aggressive control of the primary region is more effective 
if non-regional metastases are small and not widespread. 
It is thought that the patients who show PR and SD after 
CCRT benefit the most from surgery because the primary 
site residual tissue is removed. Even if there are non-
regional small metastases, surgery may be effective for 
some patients. However, it is thought that the patient’s 
background influences the results. Patients who receive 
surgery tend to have less widespread metastasis than that of 
patients who only receive CCRT. Surgery can typically only 
be performed if a patient’s general condition is relatively 
good. Patients who have widespread organ metastases or T4 
disease are excluded from surgery. For this select subgroup, 
surgery may still be beneficial and provide longer-term 
survival in some patients. However, the small number of 
patients who received surgery in the present study may have 
selection bias and short MST (11 months), so the medical 
care costs and burden on the patient of surgery should be 
carefully considered.

The objective CR rates of the primary lesion following 
a definitive CCRT dose of 60 Gy have been reported to 
be 62% in T3 cases and 37% in T4 cases (29). Ohtsu et al. 
reported a 42% clinical CR after high-dose CRT in patients 
with M1 (node). Use of high doses can often be expected to 
provide radical cures (21). On the other hand, Ikeda et al. 
reported the delivery of 40 Gy in a 20-Fr in combination 
with CCRT consisting of CDDP plus 5-FU, and the overall 
response rate, including for patients with metastatic lesions, 
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was 55% (15). In our small subset of patients who received 
40 Gy and surgery, the CR rate for the primary lesion was 
37.5% (3/8) according to pathological findings. However, 
the objective response may not change much at 40 Gy. 
CCRT with 40 Gy cannot provide better results than those 
for high-dose RT but may provide acceptable results for 
patients with distant metastases.

Previously, some studies have demonstrated improvement 
in the rate of dysphagia. The radiation dose of palliative 
intent for esophageal cancer with metastasis reportedly 
ranges from 30 to 50 Gy. Hayter et al. reported the use 
of 30 Gy delivered in a 10-Fr stent in combination with 
CCRT consisting of 5-FU and mitomycin C in 22 patients 
with advanced incurable esophageal cancer (30). Burmeister  
et al. reported the use of 30 to 35 Gy with 5-FU for 
advanced esophageal cancer (11). In these studies, the 
improvement rates of dysphagia were 68% and 67%, 
respectively. However, the type of anticancer agent used in 
those studies differed from that used in our study, but we 
achieved better results possibly because we used a higher 
dose. However, there were no significant differences in 
the symptom and objective responses between ≤50 and 
>50 Gy. More than 50 Gy may not be necessary for stage 
IV esophageal cancer. However, ≥40 Gy appears to be 
necessary to improve the rate of symptom response.

There have been some studies on the toxicity of 
CCRT for esophageal cancer. Grade 3 and 4 toxicities 
have been observed in approximately 20% of patients 
with advanced esophageal cancer treated with CCRT 
(8,9,15). For definitive CCRT with 50–70 Gy, toxicities 
have been observed in >20% of patients (11,21,25,31). 
In the present study, the incidence of Grade 3 was 50%  
(17 patients). Fourteen patients had Grade 3 leukocytopenia, 
but only three patients had Grade 3 side effects except for 
leukocytopenia. Grade 3 leukocytopenia was able to be treated 
with an injection of G-CSF. A higher dose could lead to better 
and longer dysphagia relief, but the toxicities may become 
severe. It is important to balance objective and symptom 
responses with the potential toxicities associated with higher 
doses, especially in patients who cannot expect a cure.

The retrospective nature of this study and small number 
of patients whose backgrounds were medically diverse 
within a single center are limitations, but they do not 
detract from the significance of these preliminary findings. 
The relatively short follow-up duration and small sample 
size are key limitations of our study, and the results of the 
multivariate analyses were unclear. Another weak point 
of this study was the lack of proof of non-regional lymph 

node metastasis before CCRT. PET was performed only 
in a small number of patients; therefore, identification of 
metastasis in some patients may not have been accurate 
because only CT examinations were performed. Many 
of the patients received CCRT with palliative intent. 
Some patients were then transferred to other hospitals 
immediately after CCRT, and others were lost to follow-up. 
The acute toxicity rate was accurately assessed in our study, 
although the late toxicity rate could not be assessed because 
of the short duration of follow-up. Only eight patients 
received surgery. Maybe selection bias of these patients 
could be associated with better prognosis. Although the 
types of surgical procedures for esophageal cancer in our 
study were basically right-side transthoracic esophagectomy 
and reconstructed esophagus post sternum, two patients 
received total gastrectomy, and lymph node dissection was 
not performed. Thus, the date of surgery did not reflect 
the results of standard operation. These limitations may 
be addressed in the future studies. In this study, the clinical 
outcomes of stage IV esophageal cancer were poor, which 
was consistent with the outcomes in many previous studies. 
CCRT with 50 Gy gave results comparable to those of  
60 Gy, which has been reported previously, and the toxicity 
was acceptable.
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