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Background: The optimal therapeutic strategy in locally advanced esophageal squamous cell carcinoma 
(ESCC) primarily treated by surgery remains unknown. This study was designed to evaluate the impact 
of postoperative chemoradiotherapy and postoperative sequential chemoradiotherapy on survival in this 
population.
Methods: The study included a total of 228 consecutive patients who underwent radical esophagectomy 
and were confirmed to have stage pT3–4 or pN+ ESCC from September 2011 to September 2017 at our 
institution. All patients received postoperative radiotherapy with or without concurrent or sequential 
chemotherapy after esophagectomy. Univariate and multivariate analyses were used to compare the survival 
of patients with postoperative radiotherapy, postoperative concurrent chemoradiotherapy, and postoperative 
sequential chemoradiotherapy.
Results: After a median follow-up of 52 months, the 3- and 5-year overall survival (OS) rates were 70.2% 
[95% confidence interval (CI), 63.7–76.7%] and 62.2% (95% CI, 54.6–69.8%), respectively. The disease-free 
survival (DFS) rates at 3 and 5 years were 65.2% (95% CI, 58.7–71.7%) and 55.2% (95% CI, 47.6–62.8%), 
respectively. The 3- and 5-year locoregional recurrence-free survival (LRFS) rates were 65.1% (95% CI, 
58.4–71.8%) and 55.5% (95% CI, 47.7–63.3%). Of the 228 patients, 38 (16.7%) had distant metastases. 
Subgroup analysis showed that being male and having a higher T stage were independent poor prognostic 
factors for OS and DFS in patients with pN+ or stage III + IVA ESCC. The results also showed that in 
patients with stage III + IVA ESCC, the DFS of the patients in the concurrent chemotherapy (CCT) group 
was improved compared with that in the no CCT group [hazard ratio (HR), 0.551; 95% CI, 0.323–0.938; 
P=0.028]. Multivariate analysis showed that sequential chemoradiotherapy was associated with poor LRFS 
(HR, 2.312; 95% CI, 1.078–4.959; P=0.031), especially in stage T3–4 patients, and it was also related to the 
poor DFS (HR, 1.781; 95% CI, 1.086–2.921; P=0.022) in patients with stage T3–4 ESCC.
Conclusions: In patients with locally advanced ESCC, those who underwent sequential 
chemoradiotherapy had a worse LRFS. Postoperative concurrent chemoradiotherapy was the most effective 
adjuvant therapy for resected stage III–IVA ESCC. In addition, being male, having a higher T stage, and 
being node-positive were independent poor prognostic factors for OS and DFS.
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Introduction

Esophageal cancer is predicted to be the seventh most 
commonly diagnosed cancer and the sixth leading cause of 
cancer death worldwide in 2018, with about 57,200 new  
cases and 50,900 deaths annually (1). It ranks fifth in 
incidence and fourth in mortality in China (2). Surgery is 
a major component of treatment for esophageal cancer, 
but the 5-year relative survival rate is still only 19%, with 
a rate of 45% for localized tumors and 24% for regional 
tumors (3). Therefore, the survival benefit from surgery 
is limited, which provides a basis for comprehensive 
treatment. Although the National Comprehensive 
Cancer Network (NCCN) guidelines do not recommend 
further adjuvant therapy for patients with esophageal 
squamous cell carcinoma (ESCC) after R0 resection (4),  
postoperative radiotherapy was shown to improve 
overall survival (OS) especially for patients with stage III 
ESCC or positive lymph nodes (5,6). We want to further 
support this conclusion through our retrospective study 
to see if postoperative chemoradiotherapy or sequential 
chemoradiotherapy is effective for ESCC.

Methods

Patients

From September 2011 to September 2017, patients 
diagnosed with stage pT3–4 and pN+ ESCC who were 
definitively treated with postoperative radiation, with 
or without concurrent or sequential chemotherapy after 
esophagectomy, were selected for this study. Patients who 
did not complete postoperative radiotherapy, had a history 
of another malignancy, received preoperative chemotherapy, 
or were in stage M1 were excluded.

Tumor location was determined by the results of 
preoperative esophagoscopy, while tumor size, extent 
of nodal disease, tumor differentiation, lymphovascular 
invasion (LVI), and nerve invasion were based on 
pathology reports. The eighth edition of the American 
Joint Committee on Cancer staging system was used to 
determine the pathologic stage of the disease.

Postoperative radiotherapy

Radiotherapy was administered within 2 months of surgery 
using intensity-modulated radiation therapy (IMRT). The 
clinical tumor volume (CTV) included the lower cervical 
region, whole esophageal region (for upper esophageal 

cancer), supraclavicular area, 1, 2, 3p, 4, 7, and 8 (middle 
and lower) nodal regions, and celiac trunk region (lower). 
The planning target volume (PTV) included the CTV plus 
an expansion margin of 0.5 cm.

A total dose of 45 to 50 Gy in 25 fractions was 
administered within 5 weeks. To reduce the incidence 
of postoperative pulmonary complications, the total 
proportion of the lungs receiving 5 Gy was limited to 
50%, the total proportion of the lungs receiving 20 Gy was 
limited to 20%, and the mean dose was set at 16 Gy. The 
dose to the heart was also limited, with the proportion of 
the heart receiving 30 Gy kept to 30% and below (V30Gy 
≤30%).

Chemotherapy

After surgery, patients underwent either sequential 
chemotherapy, concurrent chemotherapy (CCT), or both. 
According to the clinicians’ discretion, the patient’s status, 
and the personal wishes of the patient, the chemotherapy 
regimens administered in this study were not completely 
the same. Chemotherapy regimens included the following: 
S-1 at 40 mg (<1.4 m2)/50 mg (>1.4 m2 and <1.6 m2)/60 mg  
(>1.6 m2) orally twice a day on days 1–28, cycled every  
42 days for 1 cycle (for concurrent chemoradiotherapy) or 
4–6 cycles (for sequential chemoradiotherapy); fluorouracil 
at 450 mg/m2 by continuous intravenous (IV) infusion 
daily on days 1–5 + cisplatin at 75 mg/m2 by IV on day 1,  
cycled every 21 days for 1–2 cycles (for concurrent 
chemoradiotherapy) or 4–6 cycles (for sequential 
chemoradiotherapy); and docetaxel at 75 mg/m2 by IV on 
day 1 + cisplatin at 75 mg/m2 by IV on day 2, cycled every 
21 days for 1–2 cycles (for concurrent chemoradiotherapy) 
or 4–6 cycles (for sequential chemoradiotherapy).

Follow-up

Patients were instructed to return periodically for follow-up 
evaluations every 3 months for the first year, every 6 months 
for the next 2 years, and annually thereafter. The survival 
status for patients who did not come at the scheduled 
follow-up times was updated by means of telephone calls 
every 6 months. OS was measured from the date of surgery 
to the date of death or last follow-up. Disease-free survival 
(DFS) was measured from the date of surgery to the date 
of first evidence of relapse or death as a result of any cause, 
whichever was observed first. Locoregional recurrence-free 
survival (LRFS) rate was measured from the date of surgery 
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to the date of first evidence of local or regional recurrence. 
Recurrences or metastases were documented by means 
of clinical examinations including computed tomography 
(CT), esophagoscopy plus biopsy, or positron emission 
tomography (PET)/CT.

Statistical analysis

Survival analysis by the Kaplan-Meier method was 
performed using the SPSS 23.0 statistical software. 
Multivariate analyses using Cox proportional hazards 
survival regression model to evaluate the influence of 
covariates on OS, DFS, and LRFS. Significant values were 
defined as those with a P<0.05.

Results

Patient characteristics

Between September 2011 and November 2017, we enrolled 
257 patients in the study, of whom 228 met the inclusion 
criteria and were eligible to participate. The patient and 
tumor characteristics are shown in Table 1.

Survival

After a median follow-up of 52 (range from 16 to 88) 
months, the median OS and DFS was 34 and 32 months, 
respectively. The 3- and 5-year OS rates were 70.2% [95% 
confidence interval (CI), 63.7–76.7%] and 62.2% (95% CI, 
54.6–69.8%), respectively (Figure 1A). The DFS rates at 3 
and 5 years were 65.2% (95% CI, 58.7–71.7%) and 55.2% 
(95% CI, 47.6–62.8%), respectively (Figure 1B). The 3- 
and 5-year LRFS rates were 65.1% (95% CI, 58.4–71.8%) 
and 55.5% (95% CI, 47.7–63.3%; Figure 1C). Of the  
228 patients, 38 (16.7%) had distant metastases, including 
lung, liver, renal, brain, and bone metastases.

Univariate and multivariate analyses

Table 1 outlines the results of the univariate analysis. For the 
94 patients with pathologic stage II disease, the 5-year OS, 
DFS, and LRFS rates were 75.0% (95% CI, 64.4–85.6%), 
70.4% (95% CI, 59.8–81.0%), and 70.9% (95% CI, 60.3–
81.5%). For the remaining 134 patients with pathologic 
stage III + IVA disease, the 5-year OS, DFS, and LRFS 
rates were 52.9% (95% CI, 42.5–63.3%), 43.7% (95% CI, 
33.3–54.1%), and 43.6% (95% CI, 32.4–54.8%).

There was significantly improved survival in patients 
who were female, with stage N– disease, in stage II, and 
with no LVI or nerve invasion. Patients with N– disease, in 
stage II, or with no nerve invasion had a significantly higher 
LRFS than those with N+ disease, in stage III, or with nerve 
invasion.

There was no significant difference in the 5-year OS, 
DFS, or LRFS rates between patients with or without 
CCT. However, subgroup analysis showed that for male 
patients with pN+ disease, the 5-year DFS rate (30.6% vs. 
49.3%, P=0.027) and 5-year LRFS rate (64.1% vs. 76.2%, 
P=0.037) of the CCT group were better compared with 
the postoperative radiotherapy group, but there was no 
significant difference in the 5-year OS rate (45.8% vs. 
50.7%, P=0.251). After CCT, the 5-year DFS rate (42.4% 
vs. 72.7%, P=0.037) was also improved in stage III + IVA 
patients who were ≤60 years old and the 5-year OS rate 
(55.9% vs. 71.2%, P=0.263) and 5-year LRFS rate (67.4% 
vs. 80.8%, P=0.181) seemed to have an increasing trend, but 
there was no statistically significant difference. The 5-year 
OS rate (68.1% vs. 51.2%, P=0.035), 5-year DFS rate 
(63.0% vs. 41.3%, P=0.007), and 5-year LRFS rate (84.2% 
vs. 66.7%, P=0.006) were all decreased in the sequential 
chemotherapy group compared with the postoperative 
radiotherapy group. When the chemotherapy group was 
further divided into the no chemotherapy, CCT, sequential 
chemotherapy, and concurrent + sequential chemotherapy 
groups, the 5-year OS (53.0% vs. 72.1%, P=0.036) and 
5-year DFS (36.5% vs. 64.5%, P=0.007) of the patients with 
sequential chemotherapy were significantly lower than those 
without chemotherapy. Although there was no statistically 
significant difference in the 5-year LRFS rate (66.1% vs. 
81.4%, P=0.078), a similar trend could still be observed.

Figure 2 shows the significant results of the multivariate 
analysis of OS, DFS, and LRFS, respectively. The factors 
that were significantly correlated with poor OS and DFS 
were being male, having higher T stage, and having positive 
lymph nodes. The factor that was significantly correlated 
with poor LRFS was sequential chemotherapy.

Subgroup analysis showed that being male and having 
a higher T stage remained independent poor prognostic 
factors for OS and DFS in patients with pN+ or stage III +  
IVA disease. The results also showed that patients with 
CCT had higher DFS than those without CCT in patients 
with stage III + IVA disease [hazard ratio (HR), 0.551; 95% 
CI, 0.323–0.938; P=0.028]. However, the factors mentioned 
above have no effect on LRFS. For patients with pN0 
disease, the LRFS was significantly lower in the concurrent +  
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Table 1 Univariate analysis for survival

Variables N (%) 5y-OS (%) 95% CI (%) P 5y-DFS (%) 95% CI (%) P 5y-LRFS (%) 95% CI (%) P

Age 0.652 0.818 0.993

≤60 years 98 (43.0) 64.6 53.6–75.6 55.8 45.0–66.6 58.8 48.0–69.6

>60 years 130 (57.0) 60.3 49.9–70.7 54.1 43.1–65.1 51.8 40.0–63.6

Gender 0.023 0.017 0.015

Male 188 (82.5) 59.2 50.8–67.6 52.1 43.9–60.3 51.8 43.2–60.4

Female 40 (17.5) 76.9 59.3–94.5 69.4 49.8–89.0 73.0 54.2–91.8

Tumor location 0.575 0.551 0.648

Cervical 3 (1.3) 66.7 13.4–100.0 66.7 13.4–100.0 66.7 13.4–100.0

Upper 32 (14.0) 68.4 51.0–85.8 45.5 27.1–63.9 48.1 29.5–66.7

Middle 92 (40.4) 56.1 43.4–68.8 51.8 39.3–64.3 52.4 40.1–64.7

Lower 101 (44.3) 66.4 55.4–77.4 63.2 52.2–74.2 63.3 52.3–74.3

Differentiation 0.104 0.135 0.162

Well and moderately 125 (54.8) 66.6 57.0–76.2 58.8 49.0–68.6 58.3 47.9–68.7

Poorly 103 (45.2) 55.9 43.4–68.4 50.7 38.5–62.9 51.9 39.7–64.1

T stage 0.413 0.455 0.518

T1 15 (6.6) 62.5 32.1–92.9 60.7 33.3–88.1 54.3 22.5–86.1

T2 37 (16.2) 76.0 59.9–92.1 69.7 53.2–86.2 68.8 52.1–85.5

T3 173 (75.9) 59.6 51.0–68.2 53.4 44.8–62.0 54.7 46.1–63.3

T4 3 (1.3) 66.7 13.4–100.0 0 0 0 0

T stage 0.127 0.190 0.241

T1–2 52 (22.8) 72.3 57.8–86.8 67.1 52.8–81.4 65.4 50.5–80.3

T3–4 176 (77.2) 59.6 51.0–68.2 52.5 43.9–61.1 53.3 44.5–62.1

N stage 0.003 0.001 0.000

N0 81 (35.5) 77.8 67.0–88.6 73.4 62.4–84.4 74.2 63.2–85.2

N1 108 (47.4) 55.2 43.2–67.2 45.2 33.0–57.4 49.2 37.6–60.8

N2 35 (15.4) 47.0 27.2–66.8 40.9 22.5–59.3 39.6 20.6–58.4

N3 4 (1.8) 50.0 1.0–99.0 50.0 1.0–99.0 50.0 1.0–99.0

N stage 0.000 0.000 0.000

N– 81 (35.5) 77.8 67.0–88.6 73.4 62.4–84.4 74.2 63.2–85.2

N+ 147(64.5) 53.0 43.0–63.0 44.1 34.1–54.1 43.8 33.0–54.6

Pathological stage 0.003 0.000 0.000

II 94 (41.2) 75.0 64.4–85.6 70.4 59.8–81.0 70.9 60.3–81.5

III 127 (55.7) 53.1 42.5–63.7 45.0 34.4–55.6 46.2 35.6–56.8

IV 7 (3.1) 53.6 14.2–93.0 26.8 0–68.7 26.8 0–68.7

Table 1 (continued)
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Table 1 (continued)

Variables N (%) 5y-OS (%) 95% CI P 5y-DFS (%) 95% CI P 5y-LRFS (%) 95% CI P

Pathological stage 0.001 0.000 0.000

II 94 (41.2) 75.0 64.4–85.6 70.4 59.8–81.0 70.9 60.3–81.5

III + IVA 134 (58.8) 52.9 42.5–63.3 43.7 33.3–54.1 43.6 32.4–54.8

LVI 0.213 0.028 0.030

No 185 (81.1) 64.4 56.2–72.6 59.0 50.8–67.2 58.3 49.7–66.9

Yes 43 (18.9) 51.2 32.0–70.4 37.2 18.6–55.8 43.6 25.6–61.6

Nerve invasion 0.003 0.003 0.005

No 194 (85.1) 66.5 58.7–74.3 59.8 51.8–67.8 59.2 51.0–67.4

Yes 34 (14.9) 30.9 7.2–54.6 15.9 0–40.2 29.0 6.5–51.4

CCT 0.734 0.595 0.327

No 135 (59.2) 64.5 54.9–74.1 53.7 43.7–63.5 75.2 66.2–84.2

Yes 93 (40.8) 59.1 46.9–71.3 57.7 45.9–69.5 81.6 71.6–91.6

ACT 0.035 0.007 0.006

No 141 (61.8) 68.1 59.1–77.1 63.0 53.8–72.2 84.2 76.6–91.8

Yes 87 (38.2) 51.2 37.7–64.7 41.3 28.2–54.4 66.7 53.8–79.6

CT 0.171 0.043 0.046

No 75 (32.9) 68.1 54.4–81.8 64.5 52.3–76.7 81.4 70.8–92.0

CCT 66 (28.9) 63.6 49.9–77.3 61.6 48.1–75.1 87.7 77.3–98.1

ACT 60 (26.3) 53.0 36.7–69.3 36.5 19.8–53.2 66.1 49.4–82.8

CCT + ACT 27 (11.8) 50.2 27.9–72.5 49.0 27.2–70.8 67.6 46.8–88.4

OS, overall survival; DFS, disease-free survival; LRFS, locoregional relapse-free survival; 5y, 5 years; CI, confidence interval; LVI, 
lymphovascular invasion; CCT, concurrent chemotherapy; ACT, adjuvant chemotherapy; CT, chemotherapy.

Figure 1 Kaplan-Meier survival curve of the 228 patients administered postoperative radiotherapy. (A) OS; (B) DFS; (C) LRFS. OS, overall 
survival; DFS, disease-free survival; LRFS, locoregional recurrence-free survival.
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sequential chemotherapy group compared with patients 
who did not receive any form of chemotherapy (HR, 8.666; 
95% CI, 1.930–38.920; P=0.005). In T3–4 patients, the 
independent poor prognostic factors for OS, DFS, and 
LRFS were being male and having pN+ disease; being 
male, having pN+ disease, and sequential chemotherapy 
(HR, 1.781; 95% CI, 1.086–2.921; P=0.022); and pN+ and 
sequential chemotherapy (HR, 2.312; 95% CI, 1.078–4.959; 
P=0.031), respectively.

Side effects

Acute toxicity during treatment was mild with 42 of  
228 patients exhibiting grade 3 leukopenia; none had grade 
3 or above skin-related toxicity, cardiac toxicity or lung 
toxicity (Table 2). A total of 22.4% (51/228) patients were 
confirmed to have varying degrees of anastomotic stenosis 
by endoscopy or esophagogram; 10 of them needed periodic 
esophageal balloon dilatation. In these 51 patients, 16 had 
anastomotic stenosis within half a year of surgery, which was 
not considered a side effect of postoperative radiotherapy.

Discussion

Esophageal cancer is the sixth most common cause of 
cancer-related deaths worldwide and is 3 to 4 times more 
common in men than in women (1,3). In China, ESCC is 
the most common histology, and seems to be more sensitive 
to chemotherapy, radiation therapy, and chemoradiation 
than adenocarcinoma.

For resectable ESCC, neoadjuvant chemoradiotherapy 
followed by surgery has been regarded as a standard primary 
treatment and is recommended by the NCCN guidelines (4). 
However, a large number of patients still receive upfront 
surgery, which is still an option in the guidelines. For 
patients with R0 resection, no additional treatment other 
than regular follow-up is recommended by the NCCN 
guidelines.

Considering the poor OS rates in patients who had 
been treated with resection alone (7), adjuvant therapy 
may be necessary. Since the 1990s, postoperative radiation 
for esophageal cancer has been attempted. As these trials 
were designed more than 20 years ago by employing a 

Figure 2 Cox survival curves of OS, DFS, and LRFS for different factors. OS analyzed according to (A) sex, (B) T stage, and (C) N stage. 
(D) ACT LRFS; DFS analyzed according to (E) sex, (F) T stage, and (G) N stage. (H) CCT DFS for stage III + IVA patients. OS, overall 
survival; DFS, disease-free survival; LRFS, locoregional relapse-free survival; ACT, adjuvant chemotherapy; CCT, concurrent chemotherapy.
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conventional two-dimensional radiotherapy (2D-RT) 
technique, they failed to show a survival advantage between 
patients who had surgery with and without postoperative 
radiotherapy (8,9). Since then, radiotherapy technology 
has developed rapidly. New technology such as four-
dimensional chemotherapy, IMRT, and proton beam 
therapy have been applied in clinical practice, hence the 
role of postoperative adjuvant radiotherapy needs to be 
re-evaluated. In recent years, there have been many trials 
trying to investigate whether postoperative radiotherapy 
could improve cure rates compared with surgery alone, and 
the results seem to be affirmative (10-15).

In our retrospective study, the role of adjuvant 
radiotherapy in advanced ESCC patients after surgery was 
assessed. Most of the patients who were entered into this 
study had a pathologic stage II–III tumor (41.2–55.7%) and 
only 7 (3.1%) patients had stage IVA esophageal cancer. 
The median OS was 34 months with a 5-year OS of 62.2%, 
which was much higher than the OS of 18.6–45.8% of the 
surgery alone group in previous reports (8,15-17).

Univariate analysis showed that patients with pN+ had 
a lower 5-year OS rate (53.0% vs. 77.8%, P=0.000), 5-year 
DFS rate (44.1% vs. 73.4%, P=0.000), and 5-year LRFS 
rate (43.8% vs. 74.2%, P=0.000) than patients with pN0. 
For node-positive patients, the benefits of postoperative 
radiotherapy seemed to be somewhat weak; therefore, 
concurrent and sequential chemotherapy was attempted.

SWOG 9008/INT-0116 investigated the effectiveness of 
surgery plus postoperative chemoradiation on the survival 
of patients with resectable adenocarcinoma of the stomach 
or esophagogastric junction (18). For ESCC, there are no 
such landmark intergroup trials, but some retrospective 
studies have affirmed the outcome of our study.

Hsu (19) retrospectively reviewed data from 290 ESCC 
patients who had undergone esophagectomy. Of these 

patients, 104 underwent postoperative chemotherapy 
(cisplatin at 80 mg/m2 per day on day 1 + fluorouracil 
at 600 mg/m2 per day on Days 1–4 over a 21-day cycle) 
plus radiotherapy (45–50.4 Gy) and 186 underwent 
postoperative radiotherapy alone. Their results showed that 
in pN+ ESCC patients, postoperative chemoradiotherapy 
was significantly more effective than radiotherapy alone at 
increasing the 3-year OS rate from 14.1% to 45.8% and 
3-year DFS rate from 11.5% to 24.1%. For pN0 patients, 
OS and DFS rates were similar in both groups. Another 
retrospective study included 304 node-positive ESCC 
patients who had undergone esophagectomy, consisting of 
the adjuvant chemoradiotherapy group (n=164) and surgery 
alone group (n=140). All the patients received 50 Gy of 
radiotherapy and the chemoradiotherapy group received 
postoperative chemotherapy (cisplatin at 80 mg/m2 on 
average on days 1–3, plus paclitaxel at 135 mg/m2 on day 1  
over a 21-day cycle). For node-positive ESCC patients, 
the 5-year OS rate in the chemoradiotherapy group was 
significantly higher than that in the surgery group (47.4% 
vs. 38.6%); the distant metastasis rate (33% vs. 42%) and 
overall recurrence rate (70% vs. 76%) were lower (20).

CCT did not show a survival benefit in pN+ patients 
in our retrospective study. However, in patients with stage 
III + IVA disease, we found that CCT had no significant 
effect on OS and LRFS, but it improved DFS in such 
patients. Univariate analysis showed that 5-year DFS could 
be increased from 35.1% to 55.5% (P=0.025). We did not 
observe the benefits of CCT for OS and LRFS as previously 
described, possibly because the chemotherapy regimen 
we used was not the same, but the univariate analysis still 
showed an increasing trend in 5-year LRFS (65.3% vs. 
78.6%, P=0.061). In addition, considering that we have 
adopted three chemotherapy regimens, if we subdivide our 
cohort into specific chemotherapy regimens, the sample size 
of each group would be too small and the results obtained 
would not be credible, so we did not further analyze our 
results according to the specific chemotherapy regimens. 
Therefore, we may get more reliable results after unifying 
the chemotherapy regimen and further expanding the 
sample size.

The survival benefit of postoperative chemotherapy 
in ESCC was demonstrated in a multicenter prospective 
randomized phase III study (21). This study, which 
compared postoperative chemotherapy with two courses 
of cisplatin and fluorouracil to surgery alone, showed that 
postoperative chemotherapy was better able to prevent 
relapse in patients with stage II–IVA (M1 lymph node). 

Table 2 (Chemo)radiotherapy toxicity 

Toxicity n (%)

Nausea, vomiting (≥grade 3) 8 (3.5)

Mucositis, dysphagia (≥grade 3) 35 (15.4)

Leukopenia (≥grade 3) 42 (18.5)

Skin-related toxicity (≥grade 3) 0

Lung toxicity (≥grade 3) 0

Cardiac toxicity (≥grade 3) 0

Toxic death (≥grade 3) 0
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Another meta-analysis compared the survival rates of 
postoperative chemotherapy with surgery alone across nine 
studies. The results supported postoperative chemotherapy 
as an independent favorable prognostic factor for ESCC, 
which could improve both OS and DFS (22). However, the 
two articles only compared postoperative chemotherapy 
with surgery alone, rather than with postoperative 
radiotherapy. The meta-analysis mentioned above also 
did not distinguish between postoperative radiotherapy 
combined with  chemotherapy and postoperat ive 
chemotherapy alone. This makes us wonder whether 
the survival benefits of this result are from postoperative 
chemotherapy or postoperative radiotherapy.

Considering our study has clearly observed the survival 
benefit of postoperative radiotherapy, we compared 
postoperative radiotherapy plus chemotherapy with 
postoperative radiotherapy alone. The univariate analysis 
results showed that compared with the postoperative 
radiotherapy group, the OS, DFS, and LRFS of the 
sequential chemotherapy group were significantly reduced. 
Multivariate analysis showed that sequential chemotherapy 
was associated with decreased LRFS (HR, 2.359; 95% CI, 
1.251–4.448; P=0.008). Subgroup analysis further suggested 
that sequential chemotherapy could lead to poor DFS 
and LRFS, especially for patients in stage T3–4. In fact, 
the stage III + IVA patients accounted for 77.0% of the 
sequential chemotherapy group (67/87) and only 47.5% 
(67/141) of the patients who did not undergo sequential 
chemotherapy. In addition, we did not initially assess the 
general condition of the patients, which was also affected 
by the stage of the patients, resulting in a poor prognosis 
in patients with sequential chemotherapy because of the 
higher number of patients with stage III + IVA disease and 
lower Karnofsky performance score (KPS) than those of 
the control group. Therefore, if sequential chemotherapy 
did not bring absolute survival benefits, it would be difficult 
to observe better survival in the sequential chemotherapy 
group than in the control group from our study. Moreover, 
the consistency of the chemotherapy regimens and the 
insufficient sample size also had an impact on the results, so 
this result of our study needs to be further verified.

In our study, all treatment side effects were acceptable. 
Although some patients had anastomotic stenosis, we were 
not sure whether it was caused by surgery or postoperative 
radiotherapy.

As we mentioned above, there were some limitations 
in this study. The first is that the sample size needs to be 
expanded; especially when subgroup analysis is performed, 

the sample size of each group would be even lower. In 
addition, we did not consider the KPS at the time of 
treatment and some patients may have a poor prognosis 
due to a lower KPS during chemotherapy. Furthermore, 
the chemotherapy regimens in this article were not the 
same and we have yet to analyze the effects of each specific 
chemotherapy regimen. These can only be analyzed further 
with an expanded sample size.

Conclusions

For locally advanced ESCC, optimal treatment guidelines 
for the administration of postoperative adjuvant therapy 
have not been established. Our study clearly observed the 
benefits of postoperative concurrent chemoradiotherapy 
on DFS in patients with stage III + IVA disease. Sequential 
chemoradiotherapy may be associated with a poor LRFS. 
In addition, being male, having a higher T stage, and being 
node-positive were considered to be independent poor 
prognostic factors for OS and DFS.
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