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Background: Whether tumor location has any impact on the survival of esophageal adenocarcinoma
patients remains unclear. Therefore, we aimed to investigate the prognostic value of tumor location for
esophageal adenocarcinoma based on the eighth edition of tumor-node-metastasis (TINM) staging system in
Chinese patients for the first time.

Methods: We conducted a retrospective analysis of patients undergoing esophagectomy for esophageal
adenocarcinoma in our department. We analyzed the data about demography, comorbidity, pathologic
findings, surgical approach, adjuvant therapy, and survival time. Tumor location was categorized into two
groups: adenocarcinomas at the esophagogastric junction (EGJ) and adenocarcinomas at other sites of the
esophagus. Both univariate and multivariate analyses were applied. And propensity-score matched (PSM)
analysis was also conducted for comparison.

Results: A total of 107 patients from January 2009 to December 2015 were involved in the analysis. The
median follow-up time was 60.0 months and the median survival time of all those patients was 41.0 months.
In the univariate analysis, adenocarcinomas in the EGJ (P=0.047), early pT stage (P=0.030), and moderate/
well differentiation (P=0.022) were significantly correlated with better survival. Moreover, in the multivariate
analysis, tumor site [hazard ratio (HR) =0.536; 95% confidence interval (CI) =0.300-0.958], pT stage
(HR =0.298; 95% CI =0.124-0.717), and tumor differentiation (HR =0.437; 95% CI =0.238-0.802) were
significant independent prognostic factors for overall survival of these esophageal adenocarcinoma patients.
After the adjustment by PSM, patients with adenocarcinomas at the EGJ still yielded significantly longer
survival than these with adenocarcinomas at other sites of the esophagus (P=0.039).

Conclusions: Tumor location was an independent prognostic factor for esophageal adenocarcinoma based
on the eighth edition of TNM staging system in Chinese patients. Therefore, different surgical therapeutic

modalities may be applied for esophageal adenocarcinoma with different tumor locations.
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Introduction

Esophageal cancer, mainly consisting of adenocarcinoma and
squamous cell carcinoma (SCC), is the eighth most common
malignant tumors and the sixth most common death cause
of cancer worldwide (1). In the west, adenocarcinoma
remains to be the predominant pathological type of
esophageal cancer (2), while in China, adenocarcinoma was
reported to account for only about 5-8% of all esophageal
cancers (3,4). As a result, esophageal adenocarcinoma was
rarely investigated among Chinese patients.

In the upcoming eighth edition of TNM staging system
for esophageal cancer, tumor location of esophageal cancer
was incorporated into the staging system only for esophageal
SCC but not for adenocarcinoma (5). It is well established
that tumor location is an independent prognostic factor of
esophageal SCC (6). However, as for the prognostic value
of tumor location for esophageal adenocarcinoma, previous
studies have drawn controversial conclusions. Some
reported that tumor location could significantly influence
the survival of patients with esophageal adenocarcinoma
(7,8), while others reported no impact of tumor location on
the survival of esophageal adenocarcinoma patients (9-11).
However, all those previous studies were based on previous
TNM staging system (12), where the definition of tumor
location differed significantly from the upcoming eighth
edition of TNM staging system (5). For example, in the
seventh edition, tumor location is defined by the position
of the upper end of the cancer in esophagus (13), while in
the eighth edition, it is defined by the cancer epicenter (5).
More importantly, the definition of esophagogastric
junction (EG]J) cancer also differed between the two
editions. In the seventh edition, EGJ tumor contains
Siewert types I, II, and III, while in the eighth edition, it
only contains Siewert types I and II (14). Therefore, it is
reasonable that previous studies have drawn controversial
conclusions based on previous staging system. Since the
eighth edition of TNM staging system has been available,
it remains unknown whether tumor location has any impact
on survival of esophageal adenocarcinoma patients based on
the newest staging system (5). Moreover, due to the rarity
of esophageal adenocarcinoma in Chinese patients, the
prognostic value of tumor location in Chinese patients with
esophageal adenocarcinoma has not been investigated yet.
Therefore, in this study, we aimed to explore whether tumor
location has any impact on the survival of Chinese patients
with esophageal adenocarcinoma based on the eighth
edition of TNM staging system. To our knowledge, our
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study is the first one applying the eighth edition of TNM
staging system focusing on current topic and also the first
study of Chinese patients with esophageal adenocarcinoma.

Methods

Data of patients with esophageal adenocarcinoma undergoing
esophagectomy with lymphadenectomy in our department
from January 2009 to December 2015 were retrospectively
collected. The inclusion criteria are: (I) patients with
pathologically and immunohistochemically diagnosed
esophageal adenocarcinoma; (II) patients with resectable
esophageal adenocarcinoma; (III) patients without distant
metastasis. The exclusion criteria are: (I) patients with mixed
pathologic types of esophageal cancer; (II) patients without
complete data for analysis; (III) patients with Siewert type IIT
esophageal adenocarcinoma (14). Our study was approved
by the Ethics Committee of West China Hospital, Sichuan
University (No. 20171230). Since our study is a retrospective
prognosis analysis and analyzed anonymously, the ethics
committee waived the need for consent.

The following data were collected for analysis:
demographic data (including age and gender), comorbidity
data (including hypertension, diabetes mellitus, mild to
moderate narrow in coronary artery), pathologic findings,
surgical approach, adjuvant therapy, and survival time.
All those patients were restaged by the eighth edition of
TNM staging system for esophageal adenocarcinoma (5).
The pathologic findings consisted of pT stage, pN stage,
lymphovascular invasion, tumor grade and tumor location.
According to the eighth edition of TNM staging system (5),
tumor location was categorized into four parts according
to the endoscopic findings: cervical/upper (15 to 25 cm
from the incisor teeth), middle (25 to 30 cm), and lower
(30 to 40 cm) segments of the esophagus as well as EGJ. In
order to explore the impact of tumor location on survival
of these patients, we divided these patients into two groups
according to the primary tumor site (adenocarcinomas at
the EGJ (Siewert I/IT) and adenocarcinomas at other sites
of esophagus) due to the fact that most of the esophageal
adenocarcinomas were located at the EGJ and that our
study had a relatively limited sample size. All patients
were followed up every 3 months for the first 2 years, then
every 6 months for the following 3 years, and annually
thereafter. Our last follow-up was conducted on telephone,
through outpatient department visit, or home visit in
December 2017. Survival time was measured from the day
of esophagectomy to the date of death or last follow-up.
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Data are presented as number and (%) for categorical
data or mean = standard deviation for continuous variables.
For comparing continuously distributed data between
groups, independent-sample Student’s ¢-test or the Mann-
Whitney non-parametric U-test was applied; while for
categorical data, Chi-squared test or Fisher’s exact test
was applied. Survival time was calculated by the Kaplan-
Meier analysis, and the log-rank test was used to explore
the association between variables and survival time. The
Cox’s hazard regression model was applied to investigate
independent prognostic factors by entering variables with
a P value of less than 0.2 in univariate analysis. In order to
balance baseline characteristics between the two groups,
propensity-score matched (PSM) analysis was performed
using R-2.15.1-win and PSMATCHING 3.04 software.
The propensity scores were calculated from a logistic
regression model with covariates including age, gender,
comorbidity, pTINM stage, tumor grade, surgical approach,
and adjuvant therapy. Cases from the two groups were
matched at a ratio of 1:1 by using the nearest-neighbor
method with a caliper width of 0.2. All those statistical
analyses were performed using IBM SPSS software (version
22.0; IBM Corp., Armonk, NY, USA). A two-sided P value
less than 0.05 was considered statistically significant.

Results
Baseline characteristics of all those patients

From January 2009 to December 2015, a total of 107 patients
who consecutively underwent esophagectomy for
esophageal adenocarcinoma and met our inclusion criteria
were included for analysis. The baseline characteristics
of all these patients are shown in 7able 1. The mean
age was 66.7£6.9 years old with a male to female ratio
of 4.6:1. Twenty-six patients (24.3%) had comorbidity.
The majority of the esophageal adenocarcinomas were
located in the EG]J (73.8%) and lower (22.4%) segment
of the esophagus. In pathology, most of those patients
were in advanced pT stage (pT3/T4a: 84.1%) and were
found to have positive lymph node metastasis (91.6%).
Moreover, most of those patients were found to be poorly
differentiated (66.4%) and 15 patients (14.0%) were found
to have lymphovascular invasion. According to the eighth
edition of TNM staging system, two patients were at stage I,
24 patients at stage II, 55 patients at stage III, and
26 patients at stage IVA. None of them received any
neoadjuvant therapy because of their resectable esophageal
disease, and all of them received radical esophagectomy
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Table 1 The baseline characteristics of all those included patients
with esophageal adenocarcinoma

Characteristics Total (N=107)

Age (mean + SD), years 66.7+6.9
Gender, n (%)

Male 88 (82.2)

Female 19 (17.8)
Comorbidity, n (%)

Yes 26 (24.3)

No 81 (75.7)
Tumor site, n (%)

Middle segment 4(3.7)

Lower segment 24 (22.4)

Esophagogastric junction 79 (73.8)
pT stage, n (%)

T1 1(0.9)

T2 16 (15.0)

T3 62 (57.9)

T4a 28 (26.2)
pN stage, n (%)

NO 9 (8.4)

N1 52 (48.6)

N2 29 (27.1)

N3 17 (15.9)
pTNM stage, n (%)

| 2(1.9)

1l 24 (22.4)

n 55 (51.4)

IVA 26 (24.3)
Differentiation, n (%)

G1 3(2.8)

G2 33 (30.8)

G3 71 (66.4)
Lymphovascular invasion, n (%)

Yes 15 (14.0)

No 92 (86.0)
Surgical approach, n (%)

Left thoracotomy 81 (75.7)

McKeown 17 (15.9)

Transhiatal 9 (8.4)
Adjuvant therapy, n (%)

Yes 50 (46.7)

No 57 (53.3)
Major postoperative complications, n (%) 54.7)
30-day mortality rate, n (%) 2(1.9)
90-day mortality rate, n (%) 4(3.7)
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with two-field lymphadenectomy. Because of the
historical background of choosing left thoracotomy as a
predominant approach for esophageal cancer in China, 81
(75.7%) patients underwent esophagectomy through left
thoracotomy, seventeen patients via McKeown approach,
and nine patients through transhiatal approach. Only
5 patients (4.7%) suffered from major postoperative
complications (two for severe pneumonia, two for
anastomosis leakage, and one for recurrent laryngeal
nerve paralysis). Two patients (1.9%) died (one for
severe pneumonia and another for esophagobronchial
fistula) within 30 days after surgery. Moreover, the rate
of 90-day mortality was 3.7%. Patients with advanced
pT stage (pT3/T4a) or positive lymph node metastasis
were all recommended for adjuvant therapy. However,
only about half of those patients received adjuvant
therapy postoperatively, while some patients who were
recommended for adjuvant therapy declined it due to
physical conditions or economic burdens.

Comparison between unmatched cases of adenocarcinomas
at the EGY and these at other sites of esopbagus

According to the location of primary tumor, we divided
these patients simply into two groups (adenocarcinomas at
the EGJ and adenocarcinomas at other sites of esophagus).
The baseline characteristics of patients in the two groups
are presented and compared in 7able 2. Comparing to
esophageal adenocarcinomas at the EGJ, adenocarcinomas
at other sites of esophagus tended to present with more
advanced pT stage (0.050) and pN stage (0.071). Moreover,
there tended to be more tumors with stage IVA in
esophageal adenocarcinomas at other sites of esophagus
(39.3% wvs. 19.0%, P=0.086). However, there were no
significant differences of age (P=0.140), gender (P=0.761),
rate of comorbidity (P=0.680), tumor differentiation (0.925),
lymphovascular invasion (P=0.716), surgical approach
(P=0.307), and adjuvant therapy application (P=0.358)
between the two groups.

Survival analysis and prognosis

We conducted our last follow-up in December 2017 by
telephone, outpatient department visit, or even patient
visiting. The median follow-up time was about 60.0 months;
58 (54.2%) patients were decreased, while 41 (38.3%)
patients were still alive, and 8 (7.5%) patients were lost to
follow-up. The median survival time of these patients was
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41.0 months (95% CI: 22.4-59.6 months), and the 1-, 3-,
and 5-year survival rates for all these patients were 81.3%,
56.0%, and 39.2%, respectively (Figure I).

For prognosis, both univariate and multivariate
analyses were applied (7able 3). Patients with esophageal
adenocarcinoma in the EGJ had significantly longer survival
time than these with esophageal adenocarcinoma in other
sites of esophagus (5-year survival rate: 46.8% and 19.5%,
respectively; Log-rank P=0.047; Figure 2). Patients with
early pT stages (pT1/2) had significantly longer survival
time than these with advanced pT stages (pT3/4a) (five-
year survival rate: 66.5% and 33.4%, respectively; Log-
rank P=0.030). Moreover, patients with poor tumor
differentiation yielded significantly shorter survival time
than these with moderate/well differentiated esophageal
adenocarcinoma (5-year survival rate: 37.5% and 52.8%,
respectively; Log-rank P=0.022). Patients of younger age
(Log-rank P=0.123), male patients (Log-rank P=0.073), and
patients receiving adjuvant therapy (Log-rank P=0.144) also
tended to have longer survival time. However, no significant
difference of survival time regarding to comorbidity
(Log-rank P=0.572), pN stage (Log-rank P=0.299),
lymphovascular invasion (Log-rank P=0.120), and surgical
approach (Log-rank P=0.461) was observed.

In the multivariate analysis, tumor site (P=0.035), pT
stage (P=0.007), and tumor differentiation (P=0.008) were
found to be independent prognostic factors for overall
survival of these esophageal adenocarcinoma patients.
Patients with esophageal adenocarcinomas in the EG]J
[hazard ratio (HR) =0.536; 95% confidence interval
(CI) =0.300-0.958; Figure 3], early pT stage (T1/T2)
(HR =0.298; 95% CI =0.124-0.717), and moderate/well
differentiated esophageal adenocarcinoma (HR =0.437; 95%
CI =0.238-0.802) had significantly better overall survival.
However, other factors including age (P=0.243), gender
(P=0.364), lymphovascular invasion (P=0.115), and adjuvant
therapy (P=0.125) were not found to be independent
prognostic factors for these patients (Table 3).

Comparison between well-matched cases of patients with
adenocarcinomas at the EGF and these at other sites of
esophagus

To investigate the actual impact of tumor location on
survival of esophageal adenocarcinoma patients, PSM
analysis was conducted by matching the following
covariates: age, gender, comorbidity, pTNM stage, tumor
grade, surgical approach, and adjuvant therapy. A total of
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Table 2 Comparison of baseline characteristics of unmatched and matched esophageal adenocarcinomas located at the esophagogastric junction

and those located at other sites of esophagus in Chinese patients

Characteristics

Unmatched patients

Matched patients

Adenocarcinoma at

Adenocarcinoma

Adenocarcinoma at

Adenocarcinoma

the esophagogastric  at other sites of P value the esophagogastric  at other site of P value
junction (N=79) esophagus (N=28) junction (N=23) esophagus (N=23)
Age (mean = SD) 67.3+6.6 65.0+7.7 0.140 65.4+6.3 66.3+7.5 0.658
Gender, n (%) 0.761 0.179
Male 66 (83.5) 22 (78.6) 15 (65.2) 19 (82.6)
Female 13 (16.5) 6 (21.4) 8 (34.8) 4(17.4)
Comorbidity, n (%) 0.680 0.265
Yes 20 (25.3) 6 (21.4) 3(13.0) 6 (26.1)
No 59 (74.7) 22 (78.6) 20 (87.0) 17 (73.9)
pT stage, n (%) 0.050 0.419
T1 0 1(3.6) 0 14.3)
T2 11 (13.9) 5(17.9) 3(13.0) 4 (17.4)
T3 51 (64.6) 11 (39.3) 14 (60.9) 9 (39.1)
T4a 17 (21.5) 11 (39.3) 6 (26.1) 9 (39.1)
pN stage, n (%) 0.071 0.393
NO 5(6.3) 4 (14.3) 2(8.7) 3(13.0)
N1 44 (55.7) 8 (28.6) 13 (56.5) 8 (34.8)
N2 0 (25.3) 9 (32.1) 3(13.0) 7 (30.4)
N3 0(12.7) 7 (25.0) 5(21.7) 5(21.7)
pTNM stage, n (%) 0.086 1.000
I 1(1.3) 1(3.6) 0 0
Il 21 (26.6) 3(10.7) 3(13.0) 3(13.0
M 42 (563.2) 13 (46.4) 13 (56.5) 13 (56.5)
IVA 15 (19.0) 11 (39.3) 7 (30.4) (30.4)
Differentiation, n (%) 0.925 0.315
G1 2 (2.5) 1(3.6) 0 14.3)
G2 25 (31.6) 8 (28.6) 10 (43.5) 6 (26.1)
G3 52 (65.8) 19 (67.9) 13 (56.5) 16 (69.6)
Lymphovascular invasion, n (%) 0.716 0.730
Yes 10 (12.7) 5(17.9) 6 (26.1) 5(21.7)
No 69 (87.3) 23 (82.1) 17 (73.9) 18 (78.3)
Surgical approach, n (%) 0.307 0.108
Left thoracotomy 62 (78.5) 19 (67.9) 20 (87.0) 17 (73.9)
McKeown 10 (12.7) 7 (25.0) 0 4(17.4)
Transhiatal 7 (8.9) 2(7.1) 3(13.0) 2(8.7)
Adjuvant therapy, n (%) 0.358 0.555
Yes 39 (49.4) 11 (39.3) 12 (52.2) 10 (43.5)
No 40 (50.6) 17 (60.7) 1(47.8) 13 (56.5)
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Figure 1 Survival curve of all those included esophageal

adenocarcinoma patients (median survival time: 41.0 months).

23 pairs were matched, and the baseline characteristics of
the two groups are shown and compared in Table 2. All these
baseline characteristics between adenocarcinomas at the
EGJ and these at other sites of esophagus were comparable.
For prognosis, patients with adenocarcinomas at the EGJ
still had significantly longer survival time than these with
adenocarcinomas at other sites of esophagus (5-year survival
rate: 55.1% and 27.3%, respectively; Log-rank P=0.039;
Figure 4).

Discussion

Esophageal adenocarcinoma has surpassed esophageal SCC
becoming the predominant pathologic type of esophageal
cancers in the West (2), while in China, adenocarcinoma
was reported to make up only about 5-8% of all esophageal
cancers (3,4). Therefore, the clinical characteristics and
prognosis of esophageal adenocarcinoma in Chinese
patients have been rarely reported (15). Hence, the
prognostic value of tumor location in Chinese patients
with esophageal adenocarcinoma has not been investigate
yet. Although it has been widely explored in Western
patients with esophageal adenocarcinoma, the prognostic
value of tumor location remains controversial (9-11). More
importantly, since the eighth edition of TNM staging
system has just been introduced (5), it remains unknown
whether tumor location has any impact on survival of
esophageal adenocarcinoma patients based on the newest
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staging system. Therefore, in this study, we aim to figure
out the clinical characteristics and prognosis of esophageal
adenocarcinoma in Chinese patients and more importantly,
to explore the impact of tumor location on the survival of
these patients based on the eighth edition of TNM staging
system. To our knowledge, this is the first study focusing
on the prognostic value of tumor location by applying the
eighth edition of TNM staging system focusing on current
topic as well as the first study in Chinese patients with
esophageal adenocarcinoma.

In our study, we included 107 patients with esophageal
adenocarcinoma for analysis. The median follow-up time
for all these patients was 60.0 months and the median
survival time was 41.0 months. Both univariate and
multivariate analyses confirmed that tumor location, pT
stage, and tumor differentiation are independent prognostic
factors of survival for these patients. However, the baseline
characteristics of the two groups (adenocarcinomas at the
EGJ and adenocarcinomas at other sites of esophagus) were
not well balanced during comparison. Therefore, PSM
analysis was applied to generate relatively well-matched
pairs for analysis. Adjusted by PSM, tumor location
was still found to have a significant impact on survival
of esophageal adenocarcinoma patients. Therefore, our
study found for the first time that tumor location could
serve as an independent prognostic factor for esophageal
adenocarcinoma in Chinese patients based on the eighth
edition of TNM staging system.

Whether tumor location could serve as an independent
prognostic factor of esophageal adenocarcinoma still
remains controversial. Several studies have shown
that tumor location did not significantly influence the
survival of patients with esophageal adenocarcinoma
(16-19). However, these studies (16-19) only compared
adenocarcinomas in the distal esophagus (Siewert I) with
these involving EG]J (Siewert II/III). Because all those
esophageal adenocarcinomas belong to the EGJ tumors
and are located closely to each other, it is reasonable that
there was no significant survival difference among them.
Previous studies (7-9,20-22) have also compared the
survival of adenocarcinomas at the EG]J (Siewert I/11/11I)
with those at other sites of the esophagus. Some found
that there was no significant difference of survival between
the two groups (9,20,21), while others found that tumor
location could significantly influence survival of esophageal
adenocarcinoma patients (7,8,22). Fein et al. (22) even
found that adenocarcinomas at the EG]J yielded significantly
shorter survival than these at other sites of the esophagus.
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Table 3 Univariate and multivariate analyses of overall survival for Chinese patients with esophageal adenocarcinoma

Survival rate (%) Multivariate analysis
Ch st Median survival  {_year 3-year  5-year Univ.ariate i 95%
aracteristics analysis (Log
(months) survival survival  survival gk p yalue) Hazardratio  confidence P value
rate (%) rate (%) rate (%) interval
Age (years) 0.123
<60 Not available 89.5 65.8 65.8 0.565 0.217-1.472 0.243
>60 38.0 79.5 53.8 36.3 Ref
Gender 0.073
Male 59.0 81.8 60.5 43.4 0.738 0.383-1.422 0.364
Female 33.0 78.9 36.2 21.7 Ref
Comorbidity 0.572
Yes 96.0 84.6 56.8 51.6
No 41.0 80.2 55.8 40.0
Tumor site 0.047
Esophagogastric junction 56.0 86.1 60.9 46.8 0.536 0.300-0.958 0.035
Other site 33.0 67.9 41.6 19.5 Ref
pT stage 0.030
T1-T2 96 84.1 82.4 66.5 0.298 0.124-0.717 0.007
T3-T4 37 78.9 50.8 33.4 Ref
pN stage 0.299
NO 68.0 80.0 80.0 80.0
N1-N3 38.0 81.4 54.1 36.8
Differentiation 0.022
G1-G2 Not available 88.9 64.7 52.8 0.437 0.238-0.802 0.008
G3 37.0 775 51.6 37.5 Ref
Lymphovascular invasion 0.120
Yes 79.0 80.0 80.0 80.0 0.424 0.146-1.231 0.115
No 38.0 81.5 52.9 35.0 Ref
Surgical approach 0.461
Left thoracotomy 40.0 77.8 56.6 40.0
McKeown 33.0 94.1 34.8 17.4
Transhiatal Not available 88.9 741 59.3
Adjuvant therapy 0.144
Yes 59.0 82.0 63.1 45.6 0.640 0.362-1.132 0.125
No 37.0 80.7 50.1 34.3 Ref
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Figure 2 Survival curves of the unmatched esophageal
adenocarcinoma patients stratified by tumor location (P=0.047).

EGJ, esophagogastric junction; EA, esophageal adenocarcinoma.

Overall survival

1.0- Tumor location
-~ Adenocarcinoma at the EGJ

_~ Adenocarcinoma at other
0.8 sites of esophagus

0.6
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0.2

0.0+

0 20 40 60 8 100
Time (months)
Figure 3 Adjusted survival curve by Cox’s hazard regression model
of overall survival of esophageal adenocarcinoma patients stratified

by tumor location (P=0.035). EG], esophagogastric junction.

However, all these previous studies applied previous TNM
staging system and significant differences of the definition
of tumor location as well as EGJ tumor existed between
previous staging system and the eighth staging system
(5,13). Therefore, it is reasonable that previous studies have
drawn controversial conclusions based on previous staging
system. Since the eighth edition of TNM staging system
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Overall survival
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Figure 4 Survival curves of the matched esophageal
adenocarcinoma patients stratified by tumor location (P=0.039).

EG]J, esophagogastric junction; EA, esophageal adenocarcinoma.

has been available (5), it seems important to explore the
prognostic value of tumor location based on the newest
TNM staging system so as to provide up-to-date evidence.
Therefore, we conducted our study based on the newest
staging system and compared adenocarcinomas at the EG]J
(Siewert I/II) with those at other sites of esophagus for the
first time. We found that patients with adenocarcinomas
at the EGJ had significantly better survival than these with
adenocarcinomas at other sites of esophagus. Moreover,
in all esophageal cancers, evidence has shown that survival
increased with more distal location of the esophagus (23).
Taken together, we believe that tumor location could
serve as an independent prognostic factor for esophageal
adenocarcinoma based on the eighth edition of TNM
staging system, at least in Chinese patients. Possible
explanation for the poor prognosis of patients with
esophageal cancer at other sites of the esophagus may be
explained as follow: first, adenocarcinomas at other sites
of esophagus tended to infiltrate deeper than those at the
EG]J, which indicated a more aggressive characteristics
of adenocarcinomas at other sites of esophagus; second,
similar to previous studies founding that tumor location was
significantly associated with lymph node metastasis (24,25),
our study also found that adenocarcinomas at other sites of
esophagus tended to have more lymph node metastasis than
those at the EGJ. Therefore, different surgical therapeutic
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strategies are indicated for esophageal adenocarcinomas
with different tumor locations in the future. For example,
neoadjuvant and adjuvant therapy might be more emphasized
for esophageal adenocarcinomas located in other sites of
esophagus. Moreover, similar to esophageal SCC, tumor
location may need to be incorporated into TNM staging
system for esophageal adenocarcinoma in the future.

In accordance with previous studies (9,26), we also found
that pT stage and tumor differentiation had significant impact
on the survival of esophageal adenocarcinoma patients.
However, we did not find that pN stage and adjuvant therapy
could significantly influence the survival of those patients.
One possible reason is that in our study the majority (91.6%)
of these patients had lymph node metastasis while only a
small proportion of patients had no lymph node metastasis
and this large unbalance of sample size could greatly
influence overall results. Moreover, a large proportion of
patients who were advised to have adjuvant therapy declined
it. As a result, the causal relationship of adjuvant therapy
application and survival has not been established in this study.
Therefore, further similar studies are badly needed.

Limitations

Our study has several limitations. First, a relatively small
sample size could decrease our analytical accuracy. Second,
our retrospective study design could also impact the validity
of overall results. Finally, we drew conclusions only based
on Chinese patients, but whether similar results could be
observed in Western patients needs further studies because
the types of adenocarcinomas might be different between
these two ethnic groups (15).

Conclusions

In this study, we investigated the prognostic value of tumor
location for esophageal adenocarcinoma in Chinese patients
based on the eight edition of TNM staging system for the
first time. We found that esophageal adenocarcinomas
in the EGJ yielded significantly longer survival than
those in other sites of esophagus. Tumor location may
serve as an independent prognostic factor of esophageal
adenocarcinoma in Chinese patients based on the eighth

edition of TNM staging system.
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