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Background: As the aging issue and increased elderly esophageal cancer (EC) patients, we sought to study
the clinical characteristics, treatment modality and outcomes of EC patients 70 years or older compared with
those younger than 70 years old.

Methods: The national surveillance, epidemiology, and end results (SEER) database for the period
from 1973 to 2013 was analyzed. The patient and treatment characteristics were compared between the
age groups. Multivariate Cox proportional hazard regression analyses were also performed to identify
independent prognostic factors. Propensity-score matching analyses (PSA) regarding survival after different
treatments were also performed in locoregional EC.

Results: Compared with the younger group, patients 70 years or older were characterized by having
a higher proportion of patients with female gender, white race, localized disease, non-adenocarcinoma
and without any treatment, as well as inferior overall survival (OS) [hazard ratio (HR), 1.324] and EC-
specific survival (HR, 1.270). In addition, older patients shared same independent prognostic factors with
younger patients, including age, histology and race. Specifically, compared with those receiving no intensive
treatments, surgery alone (HR, 0.342), both surgery and RT (HR, 0.323) and RT only (HR, 0.525) were
favorable among elderly patients, as confirmed by both multivariate adjustment and PSA.

Conclusions: Compared to younger EC patients, those 70 years or older showed distinctive clinical
characteristics and inferior survival. Despite showing a higher proportion of localized disease, patients
70 years or older were less likely to be subjected to surgery or/and RT. Thus, the role of intensive treatments,

which were identified as favorable factors among elderly patients in this study, warrants further investigation.
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Introduction

Esophageal cancer (EC) is one of the most common
cancers worldwide, with approximately 455,800 new EC
cases and 400,200 deaths occurring in 2012 (1). In the
United States, it was estimated that 16,980 people were
diagnosed with EC and that 15,590 deaths occurred in
2015 (2). Although there have been many recent advances
in diagnosis and therapy, the 5-year survival rate for EC
ranges from 15% to 25% (3).

The impact of EC on elderly patients is increasing
because of the aging population. Several studies (4,5)
and a meta-analysis (6) demonstrated that, compared
to younger patients, patients 70 years of age and older
undergoing surgical resection for EC had lower survival
rates. However, no significant differences were observed
in survival between elderly and younger patients
after esophageal resection in some studies (7-11),
suggesting that advanced age should not be considered a
contraindication to esophagectomy. Most of these studies
included a small number of elderly patients, and many
studies only evaluated patients who underwent surgical
resection. In addition, although the physiologic changes
of getting older are significantly different between
elderly patients and younger patients (12), there are few
established standardized treatment strategies for elderly
patients with EC (13). Thus, it is essential to identify these
characteristics in elderly patients and to assess the effect of
age on treatment decisions and outcomes.

Therefore, the national surveillance, epidemiology
and end results (SEER) database spanning the years
1973 to 2013 was used to study the outcomes of elderly
EC patients. As most of study on elderly EC stated
the age threshold of 70 years used to define the elderly
cohort (4-8,10), this study were to compare the clinical
characteristics, treatment modality, outcomes and
independent prognostic factors for EC in selected patients
younger than 70 years of age to those in patients 70 years
of age or older and to explore the role of resection or RT
among the elderly.
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Methods
Patients

The SEER database originates from 18 cancer registries
covering almost 28% of the United States population and
is sponsored by the National Cancer Institute. We analyzed
the SEER Cancer Incidence Public Use Database (1973 to
2013), which was published in November 2013. EC cases
(site codes, C15.0-C15.9) were extracted from the SEER
database for the years 1973 to 2013. Exclusion criteria
included cases without microscopic confirmation; diagnosis
obtained at autopsy or by death certificate; no records of
age, race, or sex; and lack of survival time while the patient
is still alive.

A total of 61,799 patients with EC matching the specified
criteria were included in the final analysis. Individual data
retrieved for each case included age at diagnosis, gender,
race, year of diagnosis, tumor histology, histological stage,
treatment modality (RT/surgery), cause-specific death
classification, vital status and months of survival. The entire
patient population was divided into two age groups: patients
less than 70 years of age and patients 70 years of age or
older at diagnosis.

Statistical analysis

The chi-square test was used to evaluate the statistical
significance of differences in the proportions of gender,
race, tumor histology, histological stage, and treatment
modality between the two age groups. Overall survival (OS)
was defined as the time from medical diagnosis to death
from any cause, and living patients were excluded at the
time of last recording. Esophageal cancer-specific survival
(ECSS) was defined as the time from medical diagnosis
to death related to EC. OS and ECSS were estimated
using the Kaplan-Meier method and compared using
the log-rank test. Multivariate Cox proportional hazard
regression was used to determine independent prognostic
factors. The hazard ratio (HR) and corresponding 95%
confidence interval (CI) were calculated. Statistical analyses
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Figure 1 Age distribution of all esophageal cancer patients.

were performed using SEER*stat and SPSS 20.0. The
propensity score analysis (PSA) was performed using R
software version 2.15.1 to remove confounding factors
for matching the without any treatment and surgery or/
and RT groups. Patients in the two groups were matched
1:1 using the nearest propensity score. After propensity
score matching, OS and ECSS were re-evaluated. All
statistical tests were two-sided, and P<0.05 was considered
statistically significant.

Results
Demographics

A total of 81,114 patients with EC were registered in
1973-2013, of which 61,799 (76%) met the entry criteria
for this study. The median age of the included patients was
66 (95% CI, 65.88-66.13) years. The median [interquartile
range (IQR)] follow-up time was 8 [3—18] months. Figure 1
shows the age distribution of all EC patients, and the peak
age at incidence was between 60 and 80 years.

A total of 24,046 patients (38.9%) were 70 years of age
or older, while 37,753 patients (61.1%) were younger than
70 years of age. The proportion of women with EC was
significantly higher in the older group than in the younger
group (30.3% vs. 19.0%; P<0.001). There was a higher
proportion of White and American Indian or Asian/Pacific
Islander patients but a lower proportion of Black patients
in the older group than in the younger group (P<0.001).
Additionally, there was a significantly higher proportion of
elderly patients diagnosed in 1994-2003 and 2004-2013 but
a lower proportion diagnosed in 1973-1983 and 1984-1993
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(P<0.001) (Tuble I).

Histology and staging

The distribution of tumor histology was considerably
different between the two groups. Squamous cell histology
was more frequent in the elderly age group: 44.1% in the
older than 70 years of age group compared with 43.7%
in the younger than 70 years of age group (P<0.001).
Adenocarcinoma accounted for 50.4% of patients who were
younger than 70 years of age and 48.8% of those older than
70 years of age (P<0.001). In addition, carcinoma NOS was
more common in the older group, accounting for 5.3%
and 4.2% of patients 70 years of age or older and patients
younger than 70 years of age, respectively.

The staging distribution was also significantly different
between age groups. The older group showed a higher
proportion of localized disease than the younger group,
whereas the younger group showed a higher proportion of
distant and regional disease. All of the data are shown in
Table 1 (P<0.001).

Therapy

The proportion of patients undergoing surgery (only
surgery/surgery and RT) was significantly higher in
younger patients (14.1%/18.2%) than in older patients
(12.1%/6.8%); moreover, there were more patients had not
any therapy in older group (33.1%) compared with younger
group (24.0%).

Survival

The OS (HR, 1.324; 95% CI, 1.300-1.348; P<0.001)
and ECSS (HR, 1.270; 95% CI, 1.246-1.295; P<0.001)
were lower for older patients than for younger patients
(Figure 2A4,B). We performed a multivariate analysis to
control for the effect of gender, race, year of diagnosis,
histology, tumor stage, and treatment modality on ECSS.
The results of the multivariate analysis indicated that the risk
of mortality from EC increased in patients 70 years of age or
older relative to patients younger than 70 years of age (HR,
1.270; 95% CI, 1.246-1.295; P<0.001). The independent
HR of death was highest for patients with distant-stage
disease (HR, 2.658; 95% CI, 2.584-2.733; P<0.001).
Black race (HR, 1.146; 95% CI, 1.115-1.178; P<0.001),
male gender (HR, 1.074; 95% CI, 1.050-1.099; P<0.001),
squamous cell (HR, 1.081; 95% CI, 1.057-1.106; P<0.001),
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Table 1 Description of the surveillance, epidemiology, and end

results population of patients with esophageal cancer by age at

diagnosis

Characteristic

Age group (years)

<70 (n=37,753)

>70 (n=24,046)

Gender
Male
Female

Race
White
Black
Other
unknown

Year
1973-1983
1984-1993
1994-2003
2004-2013

Histology
Squamous
Adenocarcinoma

Carcinoma
not otherwise
specified (NOS)

Others
Stage

Localized

Regional

Distant

Unknown
Therapy

None

Only surgery

Only
radiotherapy

Surgery and
radiotherapy

Unknown

30,577 (81.0)
7,176 (19.0)

28,912 (76.6)
6,835 (18.1)
1,900 (5.0)
106 (0.3)

4,568 (12.1)
5,099 (13.5)
10,314 (27.3)
17,772 (47.1)

16,512 (43.7)
19,019 (50.4)
1,579 (4.2)

643 (1.7)

7,931 (21.0)
11,593 (30.7)
13,997 (37.1)
4,232 (11.2)

9,053 (24.0)
5,326 (14.1)
14,485 (38.4)

6,879 (18.2)

2,010 (2.3)

<0.001
16,751 (69.7)
3,228 (30.3)
<0.001
20,379 (84.8)
2,210 (9.2)
1,386 (5.8)
71(0.3)
<0.001
2,102 (8.7)
3,182 (13.2)
7,553 (31.4)
11,209 (46.6)
<0.001
10,594 (44.1)
11,734 (48.8)
1,281 (5.3)

437 (1.8)
<0.001
6,483 (27.0)
6,360 (26.4)
6,367 (26.5)
4,836 (20.1)
<0.001
7,952 (33.1)
2,914 (12.1)
10,298 (42.8)

1,639 (6.8)

1,243 (5.2)
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carcinoma NOS (HR, 1.107; 95% CI, 1.059-1.157;
P<0.001), and an earlier year of diagnosis (P<0.001)
were also identified as significant independent negative
prognostic factors. Those who had surgery or/and RT

(P<0.001) were significant independent favorable prognostic
factors (Tuble 2).

Comparison of prognostic factors between age groups

Univariate and multivariable analyses of ECSS in patients
younger than 70 years of age and patients 70 years of age
or older with EC were also performed. In the younger than
70 years of age group, factors independently associated with
decreased ECSS on multivariable analysis included older
age (HR, 1.098; 95% CI, 1.061-1.137; P<0.001), male sex
(HR, 1.157; 95% CI, 1.122-1.194; P<0.001), black race
(HR, 1.181; 95% CI, 1.142-1.220; P<0.001), earlier year
of diagnosis (P<0.001), squamous cell (HR, 1.110; 95% CI,
1.077-1.144; P<0.001), and carcinoma NOS (HR, 1.125;
95% CI, 1.060-1.195; P<0.001). Receiving surgery or/and
RT were independent favorable prognostic factors (Tuble 2).
In addition, in the 70 years of age or older group, the
multivariate analysis indicated that older age (HR, 1.304;
95% CI, 1.264-1.346; P<0.001), black race (HR, 1.072;
95% CI, 1.018-1.130; P=0.009), earlier year of diagnosis
(P<0.001), squamous cell (HR, 1.053; 95% CI, 1.017-1.091;
P=0.004), and carcinoma NOS (HR, 1.095; 95% CI,
1.025-1.170; P=0.007) were independent negative
prognostic factors. Notably, receiving only surgical therapy
(HR, 0.342; 95% CI, 0.323-0.363; P<0.001), both surgery
and radiotherapy (HR, 0.323; 95% CI, 0.301-0.347;
P<0.001) and only radiation therapy (HR, 0.525; 95% CI,
0.507-0.544; P<0.001) were independent favorable
prognostic factors (Table 2).

PS4

The selection criteria for the PSA included patients 70 years
or older with localized and regional disease; patients who
had no records of surgery were excluded. Approximately
12,169 EC patients 70 years of age or older with localized
and regional disease were divided into two groups: a without
any treatment group (N=2,527, 20.8%), and a surgery or/
and RT group (N=9,642, 79.2%). Each patient’s propensity
score was calculated using a logistic regression model based

jtd.amegroups.com 7 Thorac Dis 2018;10(1):448-457
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Figure 2 Comparison of overall survival and esophageal cancer—specific survival in patients with different groups. (A) Overall survival in
patients with esophageal cancer younger than 70 years or older than 70 years of age; (B) esophageal cancer-specific survival in patients with
esophageal cancer younger than 70 years or older than 70 years of age; (C) overall survival in patients with surgery or/and RT or without
any treatment; (D) esophageal cancer-specific survival in patients with surgery or/and RT or without any treatment; (E) overall survival in

patients with surgery or without surgery; (F) esophageal cancer-specific survival in patients with surgery or without surgery.
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Table 2 Multivariable analysis of ECSS in the SEER population of patients with esophageal cancer

All ages Age <70 years Age =70 years
Characteristic
Hazard ratio  95% Cl P Hazard ratio 95% ClI P Hazard ratio 95% CI P

Age (years)

<70 1 (reference) - - - - - -

>70 1.27 1.246-1.295 <0.001 - - - - - -

<50 - - - 1 (reference) - - -

50-69 - - - 1.098 1.061-1.137 <0.001 - - -

70-79 - - - - - - 1 (reference)

>80 - - - - - - 1.304 1.264-1.346 <0.001
Gender

Female 1 (reference) 1 (reference) 1 (reference)

Male 1.074 1.050-1.099 <0.001 1.157 1.122-1.194 <0.001 1.028 0.995-1.062 0.095
Race

White 1 (reference) 1 (reference) 1 (reference)

Black 1.146 1.115-1.178  <0.001 1.181 1.142-1.220 <0.001 1.072 1.018-1.130 0.009

Other 0.958 0.918-0.999  0.043 0.956 0.905-1.011 0.114 0.949 0.890-1.012  0.11

unknown 0.746 0.614-0.907  0.003 0.712 0.542-0.935 0.015 0.845 0.640-1.116 0.235
Year

2004-2013 1 (reference) 1 (reference) 1 (reference)

1994-2003 1.267 1.239-1.295 <0.001 1.307 1.269-1.345 <0.001 1.227 1.186-1.270 <0.001

1984-1993 1.541 1.497-1.587  <0.001 1.625 1.566-1.687 <0.001 1.451 1.384-1.520 <0.001

1973-1983 2.021 1.956-2.088  <0.001 2.266 2.176-2.358 <0.001 1.711 1.617-1.810 <0.001
Histology

Adenocarcinoma 1 (reference) 1 (reference) 1 (reference)

Squamous 1.081 1.057-1.106  <0.001 1.110 1.077-1.144 <0.001 1.053 1.017-1.091 0.004

Carcinoma NOS 1.107 1.059-1.157  <0.001 1.125 1.060-1.195 <0.001 1.095 1.025-1.170  0.007

Others 0.845 0.785-0.909  <0.001 0.844 0.767-0.928 0.001 0.876 0.782-0.981 0.022
Stage

Localized 1 (reference) 1 (reference) 1 (reference)

Regional 1.703 1.656-1.752  <0.001 1.815 1.748-1.885 <0.001 1.595 1.528-1.665 <0.001

Distant 2.658 2.584-2.733  <0.001 2.968 2.858-3.082 <0.001 2.408 2.307-2.514 <0.001

Unknown 1.365 1.321-1.411  <0.001 1.381 1.317-1.449 <0.001 1.313 1.253-1.375 <0.001

Table 2 (continued)
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Table 2 (continued)

Zeng et al. EC in elderly patients

All ages Age <70 years Age =70 years
Characteristic
Hazard ratio  95% Cl P Hazard ratio 95% Cl P Hazard ratio 95% CI P

Surgery

None 1 (reference) 1 (reference) 1 (reference)

Only surgery 0.329 0.317-0.341  <0.001 0.336 0.320-0.352 <0.001 0.342 0.323-0.363 <0.001

Only RT 0.566 0.553-0.579  <0.001 0.612 0.593-0.631 <0.001 0.525 0.507-0.544 <0.001

Surgery and RT 0.318 0.307-0.330  <0.001 0.333 0.319-0.347 <0.001 0.323 0.301-0.347 <0.001

Unknown 0.623 0.596-0.651  <0.001 0.634 0.599-0.671 <0.001 0.643 0.600-0.689 0.016

ECSS, esophageal cancer-specific survival; SEER, surveillance, epidemiology, and end results; NOS, not otherwise specified; ClI, confi-

dence interval; RT, radiotherapy.

on age, sex, race, year of diagnosis, tumor histology and
historic stage. PSA created 2,465 pairs of patients. The
results showed that OS (HR, 0.436; 95% CI, 0.409-0.464;
P<0.001) and ECSS (HR, 0.406; 95% CI, 0.379-0.435;
P<0.001) were significantly better in the surgery or/
and RT group than in the without any treatment group
(Figure 2C,D). Moreover, OS and ECSS at each year of
diagnosis were also performed (7able S1). Trend of OS and
ECSS showed increasing in surgery or/and RT group over
three decades from 1984.

For the surgery or/and RT group of patients 70 years
or older was also divided into two groups: the surgery
group, and the non-surgery group. Then, 2,014 pairs of
patients were created. The results showed that OS (HR,
0.649; 95% CI, 0.614-0.687; P<0.001) and ECSS (HR,
0.600; 95% CI, 0.563-0.639; P<0.001) were significantly
better in the surgery group than in the non-surgery group
(Figure 2E,F). Furthermore, trend of OS and ECSS also
showed increasing in surgery group over three decades from
1984 (Tuble SI).

Discussion

The SEER database was used to thoroughly characterize
and establish data regarding outcomes in elderly patient
populations and compares them with the younger patient
population. A multivariate analysis was also performed
to identify the independent prognostic factors in patients
younger than 70 years and in those 70 years or older. PSA
regarding survival after different treatments were also
performed in locoregional EC.

Our analysis confirms that a higher proportion of women

© Journal of Thoracic Disease. All rights reserved.
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have EC among older patients. Furthermore, female gender
was an independent favorable prognostic factor for EC,
which was similar to previously reported findings (14).
However, the prognostic impact of sex differed between
elderly patients and younger patients because gender was
not an independent negative prognostic factor in patients
70 years of age or older. These findings may be explained
by the hypothesis that the endocrine milieu in pre- and
perimenopausal females functions as a protective factor
against EC, while older postmenopausal females lose this
estrogen exposure (15). In addition, males showed a higher
incidence of drinking and smoking, which are also risk
factors for inducing EC at an earlier age (1).

A higher proportion of patients 70 years of age or older
were Caucasians, whereas a lower proportion were African
Americans. This result may be related, in part, to racial
differences in the prevalence of tobacco use and alcohol
consumption, nutritional status patterns, and drinking
beverages at high temperatures (16,17). In addition, black
race was an independent adverse prognostic factor in all
subgroups. A previous study reported that black patients
had a higher risk of mortality than white patients because
of their lower likelihood to undergo esophagectomy (18).
Furthermore, this finding may also be related to the
quality of care within certain health systems and race-
related differences in patient-physician communication and
socioeconomic status (19,20).

We also observed a trend for improved cancer outcome
across all ages. The improved survival in the more recent
time period may be a reflection of developments in therapy
technology and early diagnosis or better supportive care
measures. Neoadjuvant chemotherapy or chemo-RT was

7 Thorac Dis 2018;10(1):448-457
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also more likely to be administered in the latter period and
have been associated with improved survival (21).

Our study indicated that patients 70 years of age or
older had a higher proportion of the histologic diagnosis of
carcinoma NOS, suggesting that less invasive procedures
may have been used in elderly patients. Therefore,
sufficient tumor tissue may not have been available to make
a precise sub-histologic diagnosis. Although the histology of
squamous cell and adenocarcinoma was different between
the two groups, the difference was too small to reach any
important clinical significance. The statistically significant
result was likely due to the large sample size.

We found that the older patient group showed a
higher proportion of localized stage disease and a lower
proportion of regional and distant-stage disease than the
younger patient group. Several investigators have reported
a lower occurrence of later-stage disease in older patients
than in younger patients due to early diagnosis with a
more thorough medical examination, whereas younger
patients may delay diagnosis due to a lower suspicion of
cancer (22,23). In addition, this difference may be
associated with different genetic polymorphisms. For
instance, one study showed that the MBD4 rs3138355 G>A
polymorphism was associated with a significantly decreased
risk of EC in elderly patients (24).

Most importantly, we observed a higher rate of without
any treatment in older patients, whereas 33.1% of the
elderly population comparing with only 24.0% of younger
patients. Clearly, older patients were less likely to receive
surgery or RT, which is similar to a report of regional
cancer registry data in which only 23% of patients older
than 85 years of age underwent surgery, compared to 55%
of patients 65 to 70 years old (25). Our analysis showed
that elderly patients were less likely to receive surgical
therapy than younger patients despite a higher proportion
of early stage disease in older groups. Frequent causes for
the avoidance of surgery in these elderly patients, who have
higher comorbidities, include the fear of increased operative
adverse events and mortality.

A previous population-based analysis revealed that the
outcomes in elderly patients after high-risk cancer surgery
were considerably worse than those in younger patients
because of the higher incidence of comorbidities and
operative mortality (26). However, in a previous study,
it was reported that no surgical therapy and no RT were
independent negative prognostic factors for patients with
EC (14). Furthermore, our data additionally indicated that
surgery or/and RT were independent favorable prognostic
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factors in the 70 years of age or older group. This result
indicated that elderly patients can benefit from appropriate
surgery and/or RT and likely share similar benefits with
younger patients. In addition, the propensity score matching
analysis suggested that OS and ECSS were significantly
better in the surgery or/and RT group of elderly patients
with localized and regional disease. Therefore, the increased
possibility of selecting less aggressive forms of therapy
because of fear of increased adverse effects in elderly
patients with greater comorbidities may contribute to the
poor survival outcomes observed for this group. A study
reported by Steyerberg et a/l. (25) indicated that elderly
patients undergo less intensive treatment for EC, which is
explained by both a lower rate of visiting a cancer expert and
by less intensive treatment once seen. In addition, elderly
patients 75 years of age or older, especially octogenarians,
showed a relatively inferior prognosis compared with
that of younger patients, partially because they received
neoadjuvant therapy less often (13). Furthermore, another
study showed that esophagectomy may be performed safely
in carefully selected octogenarians, as these patients showed
similar hospital mortality and no significant differences in
cancer-related survival compared with younger patients (27).
In addition, we found that survival benefits of surgery/RT
increased gradually over time, which might be contributed
to the improving techniques and supportive treatments.
These findings evidenced the benefit and necessity of
aggressive cancer reduction treatment among elderly EC
patients. Further intentional studies are warranted.

Our study had some limitations. First, its retrospective
nature may have resulted in some inevitable biases, as
the SEER database does have not sufficient information
to control for potentially confounding variables, such
as comorbidities, performance status, treatment-related
adverse effects, chemotherapy, nutritional status, tobacco use
and alcohol consumption. Second, the SEER database does
not provide data on marital status, socioeconomic status and
value judgments of individual patients, which might have an
impact on their choices of therapy. Furthermore, the time
span covered in this study was greater than 30 years, and
anesthesia, surgery, chemotherapy and postoperative care
have significantly improved over these years. Despite these
limitations, studies performed using the SEER database
provide unique opportunities to evaluate a large number of
patients 70 years of age or older, as few large prospective
studies are performed on elderly patients with EC.

In summary, patients 70 years of age or older account
for 38.9% of all EC cases in the SEER database, and

7 Thorac Dis 2018;10(1):448-457
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these patients show distinctive clinical characteristics and
inferior survival outcomes compared to younger patients.
In addition, patients 70 years of age or older are less likely
to be subjected to surgery or/and RT despite a higher
proportion of localized disease. Specifically, surgery or/and
RT were independently associated with better ECSS for
elderly patients, suggesting that surgery or/and RT may be
favorable prognostic factors among older patients. Thus,
more investigations are needed to devise better treatment
strategies thus to further improve outcomes for elderly
patients.
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Supplementary

Table S1 OS and ECSS in SEER population of patients 70 years or older with localized and regional esophageal cancer at each year of diagnosis

oS ESCC
Group
Hazard ratio 95% CI P Hazard Ratio 95% ClI P
Surgery or/and RT
Without any treatment 1 (reference) 1 (reference)
1973-1983 0.409 0.307-0.545 <0.001 0.402 0.298-0.542 <0.001
1984-1993 0.494 0.404-0.605 <0.001 0.484 0.388-0.604 <0.001
1994-2003 0.488 0.435-0.546 <0.001 0.470 0.416-0.531 <0.001
2004-2013 0.382 0.349-0.417 <0.001 0.343 0.312-0.378 <0.001
Surgery
Non-surgery 1 (reference) 1 (reference)
1973-1983 0.494 0.586-0.924 0.008 0.708 0.551-0.909 0.007
1984-1993 0.657 0.554-0.780 <0.001 0.669 0.572-0.782 <0.001
1994-2003 0.640 0.582-0.703 <0.001 0.618 0.557-0.687 <0.001
2004-2013 0.602 0.553-0.655 <0.001 0.508 0.459-0.563 <0.001

OS, overall survival; ECSS, esophageal cancer-specific survival; SEER, surveillance, epidemiology, and end results; Cl, confidence
interval; RT, radiotherapy.



