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Abstract 

Introduction: We used the TNM staging matched-pair approach to compare the efficacies of surgery 
after neoadjuvant chemoradiotherapy (NCT), surgery alone and definitive chemoradiotherapy (CCRT) 
in patients with localized advanced thoracic esophageal squamous cell carcinoma (ESCC). Methods: A 
total of 642 patients with ESCC from previous studies were studied. Patients whose treatment involved 
NCT + surgery and surgery alone were compared with patients receiving CCRT. Prospensity score 
matched-pair comparison based on pre-treatment TNM staging was developed to assess the efficacies 
of these treatment options. Results: Prospensity score matched-pair comparison to control for bias 
generated a cohort of 274 patients who were eligible for comparison. The 3-year OS rate was 70.0% in 
the NCT + surgery group, compared to 51.7% in the surgery group (p=0.000) and 61.9% in the CCRT 
group (p=0.082). With the TNM staging matched-pair approach, the CCRT group had more upper 
thoracic ESCC patients (43/92, 46.7%), while the surgery group had more lower thoracic ESCC patients 
(37/92, 40.2%). The 3-year OS rates were comparable between the surgery alone group and CCRT 
group (p=0.109). Conclusions: NCT plus surgery was superior in OS to surgery alone or CCRT. The 
3-year OS rates were comparable between the surgery alone group and CCRT group with TNM staging 
matched-pair approach. Further investigation is warranted to confirm these findings. 

Key words: Esophageal squamous cell carcinoma, neoadjuvant chemoradiotherapy, definitive 
chemoradiotherapy, surgery 

Introduction 
There are two main different histological types 

of esophageal cancer, adenocarcinoma and squamous 
cell carcinoma. Most clinical studies did not 
differentiate between these two types, but increasing 
evidence supports differences between esophageal 

adenocarcinoma and esophageal squamous cell 
carcinoma (ESCC) with respect to epidemiology, 
pathogenesis, tumor biology, and prognosis [1]. The 
most recent 2010 tumor, node, metastasis (TNM) 
staging system provides different stage groupings for 

 
Ivyspring  

International Publisher 



 Journal of Cancer 2017, Vol. 8 

 
http://www.jcancer.org 

684 

ESCCs and adenocarcinomas of the esophagus in 
acknowledgement of these differences [2]. 

Surgery alone achieved poor long-term survival. 
Concurrent chemotherapy showed a radiosensitizing 
effect. These issues promoted the evaluation of 
preoperative chemoradiotherapy. Several 
randomized trials and meta-analyses supported better 
survival with neoadjuvant concurrent chemoradiation 
compared with surgery alone, and this multimodality 
approach is generally preferred for potentially 
resectable stage II/III thoracic cancer [1,3,4]. In the 
CROSS Trial, 363 patients diagnosed with potentially 
resectable esophageal or esophagogastric junction 
(EGJ) cancer (86 ESCC, 273 adenocarcinoma, and 4 
other) were randomly assigned to preoperative 
chemoradiotherapy using weekly paclitaxel plus 
carboplatin and concurrent RT (41.4 Gy over five 
weeks) or surgery alone. The median overall survival 
(OS) was significantly better with preoperative 
chemoradiation (three-year survival rate 58% versus 
44%) at a median follow-up of 32 months [1]. 

Neoadjuvant chemoradiotherapy followed by 
surgery is superior, especially for thoracic esophageal 
adenocarcinoma, and the CROSS Trial demonstrated 
that histological type was not a prognostic factor for 
overall survival. Patients with ESCC benefited from 
neoadjuvant chemoradiotherapy the same as patients 
with adenocarcinoma [1]. However, the optimal 
treatment for locally advanced ESCC remains 
controversial in the real world, and clinical treatment 
includes surgery with or without preoperative 
treatment or a non-surgical approach using definitive 
chemoradiotherapy [5-10]. More ESCC patients had 
upper thoracic esophageal lesions and higher failures 
in cervical areas and the upper mediastinum after 
treatment. The cervical and superclavicular lymph 
nodes are difficult to remove using surgery, and the 
risk of anastomosis leak may be increased if this area 
was involved in the preoperative irradiation field.  

Few published data have compared all the 
above-mentioned treatments for thoracic ESCC 
patients to address this question. Therefore, this study 
used the matched-pair approach as a less biased 
comparison of patients with similar clinical stages and 
other baseline characteristics to assist physicians in 
determining treatment options for localized advanced 
thoracic ESCC patients. 

Materials and Methods 
Acquisition of clinical data 

The study scanned 642 consecutive patients who 
were diagnosed with locally advanced ESCC from 
previous studies [11,21,22,23] between January 1, 
2002, and June 30, 2012, at the Sun Yat-sen University 

Cancer Center. A regional multidisciplinary team 
(MDT) fully discussed patient treatment options. Each 
patient underwent a physical examination, laboratory 
tests and electrocardiograms.,A medical history was 
acquired including concomitant medications, Eastern 
Cooperative Oncology Group (ECOG) performance 
status, and smoking/alcohol abusing history. Patient 
data included chest and upper abdomen computed 
tomography (CT) or positron emission tomography 
(PET) scans, endoscopic ultrasound (EUS) of the 
esophagus with biopsy, and bone scans. Tumor stage 
was classified using the TNM staging system 
proposed by the American Joint Committee on Cancer 
(6th edition). Patients satisfied the following inclusion 
criteria: 1) pathologically confirmed thoracic ESCC; 2) 
without previous cancer treatments; and 3) ECOG 
performance status ≤2. Patients were excluded if their 
tumors were too stenotic to be examined by EUS or 
could not be processed on EUS examination for any 
other reasons. Patients with severe comorbid 
conditions and other active malignancies were 
excluded from the analysis. This study was a 
retrospective analysis of a prospectively assembled 
ESCC database. The Institutional Review Board of 
Sun Yat-Sen University Cancer Center approved the 
database and study design. Informed consent from all 
patients was obtained before treatment. 

Treatment 

Neoadjuvant chemoradiotherapy followed by surgery 
There were two different concurrent 

chemotherapy regimens for neoadjuvant treatment: 1. 
two cycles of cisplatin (25 mg/m2, d 1-4 and d 22-25) 
and NVB (25 mg/m2, d1, d8, d22, d29) concurrently 
with 40 Gy radiation, which was given in 20 fractions 
over 4 weeks; and 2. weekly cisplatin (25 mg/m2, d 1, 
d 8, d 15, and d 22) and docetaxel (25 mg/m2, d 1, d 8, 
d 15, and d 22) concurrently with 40 Gy radiation, 
which was administered in 20 fractions over 4 weeks. 
Radiotherapy was administered using a 
three-dimensional plan with a Varian Pinnacle 
radiotherapy treatment planning system. All patients 
underwent a physical examination, laboratory tests, 
electrocardiograms and lung function tests four 
weeks after neoadjuvant chemoradiotherapy (NCT). 
Patient evaluations also included chest and upper 
abdomen CT scans and EUS of the esophagus. 
Surgery was performed 6 weeks after neoadjuvant 
chemoradiotherapy. Surgery consisted of an initial 
right-sided posterolateral thoracotomy for 
esophagectomy, midline laparotomy for gastric tube 
mobilization, and a left-side cervical incision for 
anastomosis. A retrosternal or posterior mediastinal 
route was used for alimentary tract reconstruction. 
Lymph nodes (LNs) were resected and labeled by 
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their specific location according to the guideline 
proposed by the Japanese Society for Esophageal 
Diseases [8]. Two-field lymphadenectomy was 
performed for patients with unfound cervical 
metastasis, including right/left laryngeal recurrent 
nerve, paraesophageal, subcarinal, superior phrenic, 
lower posterior mediastinal and abdominal lymph 
nodes. 

Surgery alone 
All patients were treated using the en bloc 

technique [6]. Briefly, the surgery consisted of an 
initial right-sided posterolateral thoracotomy for 
esophagectomy, midline laparotomy for gastric tube 
mobilization, and a left-side cervical incision for 
anastomosis. A retrosternal or posterior mediastinal 
route was used for alimentary tract reconstruction. 
LNs were resected and labeled by their specific 
location according to the guideline proposed by the 
Japanese Society for Esophageal Diseases. Our 
hospital routinely performed two-field lymphadenec-
tomy for patients with unfound cervical metastasis, 
including right/left laryngeal recurrent nerve, 
paraesophageal, subcarinal, superior phrenic, lower 
posterior mediastinal and abdominal lymph nodes.  

Definitive chemoradiotherapy 
Patients were immobilized and simulated 

according to a standard protocol for esophageal 
carcinoma in our center [11]. Patients were 
immobilized with a vacuum in a supine position. 
CT-based simulation with 5 mm slice thickness 
was performed. Patients were scanned from the 
Axis (C2) to the second lumbar vertebra (L2) level. 
Briefly, the gross tumor volume (GTV) was the 
primary lesion diagnosed by endoscopy or CT scan. 
The regions of tumor that were discovered on 
endoscopy but not on CT were also included. A single 
radiologist (Dr. PeiQiangCai) reviewed all patient CT 
scans to minimize inter-observer variability. Lymph 
nodes that measured ≥10 mm in short axis, showed 
central necrosis or infiltrative margin were considered 
malignant [12]. The clinical target volume (CTV) of 
patients comprised subclinical areas. Two planning 
target volumes (PTVs) were defined. PTV1 covered 
the GTV with a 0.5-cm margin, and PTV2 covered the 
CTV with a 0.5-cm margin in all directions. Patients 
received a 3DCRT treatment plan that was calculated 
by the Philips Pinnacle planning system, and 
treatment was administered using a 6-MV linear 
accelerator. Patients received an IMRT treatment plan 
that was calculated by the Elekta Monaco planning 
system or Varian Eclipse planning system, and 
treatment was administered using a 6-MV linear 
accelerator. PTV1 was given a median dose of 60 Gy 

(range from 56-70 Gy) and PTV2 was given a median 
dose of 46 Gy (range from 40 to 54 Gy). Organ 
constraints included a Dmax for the spinal cord <46 
Gy, a mean dose for the lungs <17 Gy and a V20 for 
the lungs <30%. 

There were two different concurrent 
chemotherapy regimens: 1) two cycles of cisplatin and 
5-fluorouracil (5-FU), which consisted of 60 mg/m2 
cisplatin administered on d 1 and 29 and 300 
mg/m2/24 h 5-FU administered on d 1 to 3 and d 29 
to 31; and 2) cisplatin 25 mg/m2 and docetaxel 25 
mg/m2 weekly for 4-6 weeks [11,13]. 

Follow-up and treatment response 
assessments 

The start of the follow-up period was defined as 
the initial date of local or systemic treatment. Chest 
and upper abdomen CTs were performed every 3 
months and endoscopy every 6 months until the 
disease progressed. Bone scans were administered in 
patients with suspected bone metastasis. PET scans 
were performed in patients with suspected systemic 
progression. Treatment response, overall survival, 
local relapse and distant failure were recorded. OS 
was defined as the time from initial treatment 
(surgery or CRT) to death (or last known living 
contact), and disease-free survival (DFS) was defined 
as the time from initial treatment to disease failure. OS 
and DFS were used as measures of prognosis. Disease 
failure patterns were described as locoregional 
recurrence, distant recurrence, and combined failure. 
Locoregional recurrence was defined as recurrence at 
the anastomosis or within the area of the previous 
tumor resection or nodal clearance. Distant recurrence 
was defined as distant metastases to solid organs or 
recurrences in the pleura or peritoneal cavity. 
Combined failure was defined as simultaneous 
locoregional and distant recurrences. 

Statistical analysis 
Analysis of the general status (OS, PFS) of all 274 

patients. OS was defined as the period from the initial 
date of treatment to the date of death from any cause 
or the last visit before December 31, 2014. PFS was 
calculated as the time from the initial date of 
treatment to the date of local or distant failures to the 
last visit before December 31, 2014, which was the 
date of last follow-up. 

Means and standard deviations, frequencies and 
percentage were calculated to describe the data. A 
logistic regression model was used to generate 
propensity scores, including all potential confounding 
variables. Patient demographics were compared 
between three treatment groups by χ2 or Mann–
Whitney U test. The potential confounding variables 
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were considered by the MDT and included age, 
ECOG performance status, EUS-defined clinical 
staging and CT-defined clinical staging. The 
Kaplan–Meier method was used to produce survival 
curves, and 3-year OS and DFS were determined. DFS 
and OS were compared using a two-sided log-rank 
test. IBM SPSS Statistics ver. 22 for Windows (IBM 
Corporation, Armonk, NY, USA) was used to perform 
all statistical analyses, and differences were 
considered significant for p<0.05. 

Results 
Patient characteristics 

A total of 274 of the 642 consecutive patients 
with locally advanced ESCC were eligible for 
inclusion. Based on the above-mentioned matching 
procedure and considering five matching criteria, 156 
patients were excluded because of unavailable EUS 
examinations (Fig. 1). Table 1 shows the details of the 
274 patients with respect to treatment modalities and 
matched tumor characteristics. Patient sex, age, 
clinical T stage, clinical N stage and clinical stage 
(AJCC 6th edition) were well matched (p>0.5). More 
than 75% of patients in all three groups were 
diagnosed with stage III disease according to EUS and 
CT scans. There were 43/67 (67.2%) patients with 
upper thoracic esophageal cancer in the CCRT group, 
and the NCT followed by surgery and surgery alone 
groups included more patients with primary tumors 
located at the middle and lower esophagus (Table 1). 

 

 
Fig. 1. Staging matched-pair analysis of thoracic ESCC patients who underwent 
radical treatments  

 

Table 1. Clinical characteristics of thoracic ESCC patients who 
underwent radical treatments (n=274) 

Characteristics NCT+S (n=90) 
No. (%) 

Surgery 
(n=92) No. (%) 

CCRT (n=92) 
No. (%) 

p-value 

Sex     
Male 72 (80.0%) 70 (76.1%) 70 (76.1%) 0.862 
 Female 18 (20.0%) 22 (23.9%) 22 (23.9%)  
Age (year), median 
(range) 

55 (42-73) 58 (39-77) 60 (40-80)  0.643 

ECOG     
 0-1 88 (97.8%) 88 (95.6%) 85 (92.4%) 0.745 
 2 2 (2.2%) 4 (4.4%) 7 (7.6%)  
cT stage (6th edition)     
 cT1 2 (2.2%) 2 (2.2%) 2 (2.2%)  0.884 
cT2 18 (20.0%) 17 (18.5%) 17 (18.5%)  
cT3 65 (72.2%) 67 (72.8%) 67 (72.8%)  
cT4 5 (5.6%) 6 (6.5%) 6 (6.5%)  
cN stage (6th edition)     
 cN0 22 (24.4%) 25 (27.2%) 22 (23.9%)  0.872 
cN1 68 (75.6%) 67 (72.8%) 70 (76.1%)  
cStage (6th edition)     
 Stage I 2 (2.2%) 2 (2.2%) 2 (2.2%)  0.891 
Stage II 20 (22.2%) 21 (22.8%) 20 (21.7%)  
Stage III 68 (75.6%) 69 (75.0%) 70 (76.1%)  

 

3-year OS by different treatments and tumor 
locations 

Patients demonstrated an estimated OS of 68.7 
months in the NCT + surgery group, 52.7 months in 
the surgery alone group and 59.8 months in the CCRT 
group with a median follow-up of 48 months (range, 
5-109 months) (p=0.098 using the log-rank test; HR, 
1.188; 95% CI, 0.967 to 1.456) (Fig. 2A). The 3-year OS 
rate was 70.0% in the NCT + surgery group, 
compared with 51.7% in the surgery alone group 
(p=0.000 using the log-rank test) and 61.9% in the 
CCRT group (p=0.082 using the log-rank test). The 
3-year OS rates were comparable between the surgery 
alone group and CCRT group (p=0.109 using the 
log-rank test). 

Sixty-seven of the 274 (24.5%) ESCC patients had 
primary tumors located at the upper thoracic 
esophagus, 139/274 (50.7%) had middle thoracic 
tumors and 68/274 (24.8%) had lower thoracic 
tumors. The analyses revealed an estimated OS of 65.8 
months in the upper thoracic group, 63.2 months in 
the middle thoracic group and 57.7 months in the 
lower thoracic group (p=0.446 using the log-rank test; 
HR, 1.096; 95% CI, 0.865 to 1.388) (Fig. 2B). The 3-year 
OS rates were 64.2% in the upper thoracic group, 
53.9% in the middle thoracic group and 59.2% in the 
lower thoracic group. With the TNM staging 
matched-pair approach, the CCRT group had more 
Upper thoracic ESCC patients (43/92, 46.7%), while 
the surgery group had more lower thoracic ESCC 
patients (37/92, 40.2%).  
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Fig. 2. A. 3-year OS in patients with staging matched-pair ESCC treated by 
NCT + surgery, surgery alone and CCRT (p=0.098). The difference between 
NCT + surgery group, and surgery alone group was significant (p=0.000). The 
difference between NCT+surgery group and CCRT group was marginal 
significant (p=0.082). The 3-year OS rates were comparable between the 
surgery alone group and CCRT group (p=0.109). B. 3-year OS in patients with 
staging matched-pair ESCC according to primary tumor location (p=0.446). 

 

Toxic effects 
In NCT followed by surgery group, grade 3-4 

hematologic toxicity was observed in 21 patients 
(23.3%); 12 patients (13.3%) developed pulmonary 
complications; 8 patients (8.9%) had anastomotic 
leakage after surgery. In surgery alone group, 10 
patients (10.9%) had pulmonary complications and 9 

patients (9.8%) had anastomotic leakage. In CCRT 
group, 28 patients (30.4%) developed grade 3-4 
hematologic toxicity; 3 patients (3.3%) developed 
febrile neutropenia; 4 patients (4.3%) developed grade 
3 pneumonitis.  

Failure patterns 
A total of 132 patients died during the 

observation period of the current study. The cause of 
death was disease progression in 124/132 (93.9%) 
patients. Table 2 presents the failure patterns of all 274 
patients who received the three different treatments. 
Local failure remained the main cause of death. 
However, NCT followed by surgery significantly 
decreased the incidence of loco-regional recurrence in 
thoracic ESCC (p=0.026). The staging matched-pair 
method revealed that the incidence of distant 
metastases and multiple failures were comparable in 
all three groups.  

 

Table 2. Treatments and patterns of failure of potentially curable 
ESCC (n=274) 

Characteristic NCT + Surgery 
(n=90) 

Surgery alone 
(n=92) 

CCRT 
(n=92) 

p-value 

Local recurrence (%) 17 (18.9%) 
(Cross Trial 
3.3%) 

32 (34.8%) 
(Cross Trial 
9.3%) 

30 (32.6%) 0.026 

Distant metastasis 
(%) 

14 (15.6%) 
(Cross Trial 
24.2%) 

18 (19.6%) 
(Cross Trial 
22.0%) 

11 (12.0%) 0.732 

Multiple failures (%) 
 

8 (8.9%) 
(Cross Trial 
10.8%) 

5 (5.4%) 
(Cross Trial 
16.5%) 

7 (7.6%) 0.874 

Total  
(n=274) 

39 (43.3%) 55 (59.8%) 48 (52.2%) 0.047 

 
Twenty-five patients in the NCT followed by 

surgery group developed local recurrences (17 local 
failures and 8 multiple failures). Ten of these patients 
had local recurrence at the upper mediastinum, 6 at 
the anastomosis, 11 in the supraclavicular area and 6 
in the peritoneal area. Thirty-seven patients in the 
surgery alone group had local recurrences (32 local 
failures and 5 multiple failures). Twenty-one of these 
patients had local recurrence at the upper 
mediastinum, 16 at the anastomosis, 24 in the 
supraclavicular area and 10 in the peritoneal area. 
Thirty-seven patients in the CCRT group had local 
recurrences (30 local failures and 7 multiple failures). 
Twenty-eight of these patients had in-field local 
failure, and 9 had recurrent disease outside of the 
irradiation field.  

Discussion 
NCT followed by surgery, surgery and definitive 

CCRT are the main radical treatment options for 
localized thoracic ESCC nowadays [7]. Several 
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randomized clinical trials directly compared the 
outcomes of esophageal cancer patients receiving 
esophagectomy alone with patients receiving NCT 
followed by surgery [1,14,15]. The results of the 
CROSS trial, including treatment efficacies and failure 
patterns, were published recently [1,16]. There was a 
significant estimated 5-year OS benefit of 13% in favor 
of the NCT + surgery group after a minimum 
follow-up of 24 months. There were only 46/366 
(12.6%) ESCC patients involved in this study, but the 
data analysis suggested that the benefit of NCT on 
survival was consistent across different histological 
subgroups [1]. However, there is no large-scale 
randomized trial that compared the treatment 
efficacies of NCT followed by surgery, surgery and 
definitive CCRT. One randomized clinical trial in the 
UK tried to compare NCT and surgery with definitive 
CCRT in localized ESCC, and the results 
demonstrated that this analysis was not feasible 
because of the low number of incident-eligible 
patients [17]. The results in the current study 
suggested that potentially curable ESCC patients who 
received NCT followed by surgery achieved a 
superior 3-year OS compared with those receiving 
surgery alone (estimated OS of 68.7 months in the 
NCT + surgery group, 52.7 months in the surgery 
group, p=0.000 using the log-rank test), which is 
consistent with the previous published data from the 
CROSS trial. However, only a marginally significant 
p-value (p=0.082 using the log-rank test) was 
observed compared with the CCRT group (estimated 
OS of 68.7 months vs. 59.8 months). The staging 
matched pair analysis demonstrated comparable the 
3-year OS rates between the surgery alone group and 
the CCRT group. 

Karran et al. [18] reported a study of 727 
esophageal cancer patients and used regression 
adjustment to create a cohort of 521 patients who were 
available for comparison (277 patients in the surgery 
group and 244 patients in the CCRT group). The 
median survival, and 2- and 5-year survival rates after 
surgery were 27 months, 53.8% and 31.0%, 
respectively, compared with 28 months, 54.2% and 
31.9% after CCRT (p=0.918). The Bedenne et al.’s 
study [19] recruited ESCC patients who received 
NCT, and patients who responded to NCT were 
randomized to undergo surgery or CCRT. The 
long-term treatment outcomes seemed comparable, 
but the study is limited because of the inclusion of 
only patients who responded to NCT. There was a 
lack of high-quality results comparing these three 
treatment options for locally advanced ESCC, but the 
current study demonstrated that NCT + surgery 
decreased the local recurrence of ESCC patients. The 
local recurrence rate in the NCT + surgery group was 

18.9%, and it was 34.8% in the surgery alone group 
and 32.6% in the CCRT group (p=0.026). The benefit 
of local control using NCT + surgery might contribute 
to the better treatment outcome of ESCC patients 
compared with the other two groups. 

NCCN guidelines recommend that ESCC 
patients with T1BN+, T2-T4aN0N+ receive NCT + 
surgery as radical treatment, but definitive CCRT 
should be administered to patients who are diagnosed 
with cervical primaries or who decline surgery. The 
current staging matched-pair study found that tumor 
location was an important issue for treatment 
selection, even in thoracic ESCC patients. Upper 
thoracic ESCC patients had a higher chance to receive 
definitive CCRT, while lower thoracic ESCC patients 
might be more likely to receive surgery-based 
treatment.  

The AJCC 7th edition staging system of 
esophageal cancer identifies clinical stage as the most 
important issue in making treatment decisions. There 
were few data on the impact of tumor location of 
thoracic ESCC of treatment outcomes, which may 
because most of the data came from surgical 
treatment. Previous studies suggested that upper 
thoracic ESCC patients had poorer long-term survival 
than middle thoracic and lower thoracic patients 
because of higher local recurrences. Our study 
demonstrated that upper thoracic ESCC patients in 
the NCT + surgery group and surgery alone group 
exhibited higher local recurrences at the cervical area, 
anastomosis and upper mediastinal area than patients 
who received definitive CCRT. A meta-analysis also 
demonstrated that the commonly metastatic areas of 
thoracic esophageal cancer were different according 
to the location of esophageal primary tumors. The 
metastatic rates of cervical, upper-mediastinal and 
mid-mediastinal nodes were 30.7%, 42.0% and 12.9%, 
respectively for upper thoracic esophageal cancer. The 
rates of cervical, upper-mediastinal, mid-mediastinal 
and abdominal nodes in middle thoracic esophageal 
cancer were 16.8%, 21.1%, 28.1% and 21.4%, 
respectively. The rates of cervical, upper-mediastinal, 
middle and lower mediastinal and abdominal nodes 
in lower thoracic esophageal cancer were 11.0%, 
10.5%, 19.6%, 23.0% and 39.9%, respectively [20]. 
These findings suggest that cervical and 
upper-mediastinal nodes had higher risks to develop 
local recurrences in upper thoracic ESCC patients, and 
these areas should be covered by local therapy to 
prevent failures after radical treatment. Subclinical 
diseases in these areas are not easily treated using 
surgical methods, but these areas can be covered by 
radiotherapy without obvious side effects. Therefore, 
definitive CCRT could achieve promising long-term 
outcomes compared to surgical options. Subgroup 
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analysis failed to demonstrate that tumor location was 
a significant risk factor for long-term treatment 
outcome in this entire cohort. The estimated OS rates 
in ESCC patients with upper thoracic, middle thoracic 
and lower thoracic disease were 65.8 months, 63.2 
months and 57.7 months, respectively (p=0.446 using 
log rank test). This result suggests that full discussions 
with MDT physicians before treatment may be useful 
for treatment decision-making and provide 
individualized treatment options for thoracic ESCC 
patients.  

This retrospective study has some limitations, 
such as selection bias, small sample and short 
follow-up time. It was a nonrandomized, 
observational comparison of three treatment options 
and confounded by case mix. The use of staging 
matched-pairs in the analyses of overall and 
disease-free survival reduces some of these biases. 
However, randomized trials are warranted to validate 
our results. 

The results of our TNM staging matched-pair 
approach for a less biased comparison with similar 
clinical stage and other baseline characteristics 
demonstrated that NCT + surgery remained a 
superior radical treatment option in thoracic ESCC 
patients. Upper thoracic ESCC patients had a higher 
chance to receive definitive CCRTwhile lower thoracic 
ESCC patients might be more suitable for 
surgery-based treatment. The 3-year OS rates were 
comparable between the surgery alone group and 
CCRT group with TNM staging matched-pair 
approach regardless of the location of tumor for 
thoracic ESCC patients. MDT discussion is important 
for making treatment decisions and achieving better 
treatment outcome. Further investigation is 
warranted to confirm these findings.  
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