
icine®

ONAL STUDY
Med
OBSERVATI
Comparison on Clinicopathological Features and Prognosis
Between Esophagogastric Junctional Adenocarcinoma

(Siewert II/III Types) and Distal Gastric Adenocarcinoma:
Retrospective Cohort Study, a Single Institution, High

Volume Experience in China
Ch
Kai Liu, MD, Weihan Zhang, MD, Xiaolong

Z

DGA (84.2%) (P¼ 0.012) in stage II. From our multivariate analysis,

we found that there were different independent prognostic indicators for

DGA and EGJA.

can be gradually dimin
of EGJA have not yet b
few reports have emp

Editor: Maria Kapritsou.
Received: January 28, 2015; revised and accepted: July 23, 2015.
From the Department of Gastrointestinal Surgery (KL, WZ, XC, XC, KY,
BZ, ZC, ZZ, JH); and Laboratory of Gastric Cancer, State Key Laboratory
of Biotherapy, West China Hospital, Sichuan University, Chengdu, PR
China (KL, WZ, XC, XC, KY, JH).
Correspondence: Prof Jiankun Hu, Department of Gastrointestinal Surgery,

and Laboratory of Gastric Cancer, State Key Laboratory of Biotherapy,
West China Hospital, Sichuan University, No. 37 Guo Xue Xiang
Street, Chengdu City 610041, Sichuan Province, China
(e-mail: hujkwch@126.com).

Reprints: Jiankun Hu, Department of Gastrointestinal Surgery, and
Laboratory of Gastric Cancer, State Key Laboratory of Biotherapy,
West China Hospital, Sichuan University, No. 37 Guo Xue Xiang
Street, Chengdu City 610041, Sichuan Province, China (e-mail:
hujkwch@126.com)

Domestic support from National Natural Science Foundation of China
(Grant numbers: 81372344, 81301867) and New Century Excellent
Talents in University Support Program, Ministry of Education of China
(Grant number: 2012SCU-NCET-11-0343).

The authors have no funding and conflicts of interest to disclose.
Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commercially,
as long as the author is credited and the new creations are licensed under
the identical terms.
ISSN: 0025-7974
DOI: 10.1097/MD.0000000000001386

Medicine � Volume 94, Number 34, August 2015
en, MD, Kun Y

Bo Zhang, MD, PhD, Zhixin Chen, MD, Zongguang

Abstract: The incidence of the EGJA is rapidly increasing. The

clinicopathological features have not yet been elucidated. The aim of

this study was to analyze the differences in clinicopathological features

and prognosis between patients with esophagogastric junctional ade-

nocarcinoma (EGJA) and distal gastric adenocarcinoma (DGA).

In this retrospective study, 1230 patients who underwent gastrect-

omy between January 2006 and December 2010 in West China Hospital

were enrolled. Patients were divided into 2 groups based on tumor

location. Clinicopathological characteristics, postoperative compli-

cations, and survival outcomes were compared. Univariate and multi-

variate analysis were also used to evaluate the prognostic factors of

DGA and EGJA.

Patients with gastric adenocarcinoma were divided into 2 study

groups according to tumor location: 321 EGJA (26.1%) and 909 DGA

(73.9%). Tumors with larger diameter, more advanced pT and pN stage

were more common in EGJA. Significant differences were revealed in

3-year overall survival rate (3-YS) between 2 groups: EGJA (57.5%)

and DGA (65.5%) (P¼ 0.001), and further analysis indicate that there

was also significant difference on 3-YS between EGJA (76.9%) and
en, MD, Xinzu Ch ang, MD,
hou, MD, PhD, FACS, and Jiankun Hu, MD, PhD

The clinicopathological features of EGJA were strikingly different

from DGA and patients with EGJA showed a worse prognosis when

compared with DGA. The pT stage, pN stage, pM stage, tumor size, age,

and radical degree were determined to be independent factors of

prognosis for DGA, while only combined organ resection, pN stage,

and pM stage were independent prognostic factors for EGJA.

(Medicine 94(34):e1386)

Abbreviations: 3-YS = 3-year survival rate, BMI = body mass

index, DGA = distal gastric adenocarcinoma, EGA = esophagus-

gastric anastomosis, EJGA = esophagogastric junctional

adenocarcinoma, G1 = well differentiated, G2 = moderate

differentiated, G3 = lower differentiated, G4 = undifferentiated.

INTRODUCTION

T he global incidence of gastric cancer has decreased steadily,
primarily due to a reduction in distal cancers.1 However,

gastric cancer remains the fourth most common malignancy
worldwide and there is higher incidence of the disease in
Eastern Asian countries such as China, Korea, and Japan.1

By contrast, adenocarcinoma of esophagogastric junction or
lower esophagus is one of the most rapidly increasing malignant
diseases in West and seems to have different etiology from
distal gastric cancer.2,3 The similar trend of EGJA was also
reported by Japan, China, and Korea in recent years.4–6 EGJA is
a tumor that has clinicopathological characteristics of both
esophageal and gastric malignancies since the tumors occurring
at the mucosa between the lower esophagus and upper third of
stomach.7,8 Surgical resection with standard lymphadenectomy
is a mainstay surgical treatment for patients with EGJA. An
abdominal–transhiatal approach was also recommended by
Sasako et al for Siewert type II and type III EGJA tumors in
Japan.9 Most EGJAs are diagnosed with advanced stages, and
the prognosis is worse than that of distal gastric adenocarcinoma
(DGA).10 However, some researchers also found that the prog-
nosis of patients with EGJA was no worse than that of patients
with DGA in each equal TNM stage.11,12 It remains unclear
whether the prognosis is due to different biologic characteristics
or relative lower rate of detection. Some aspects of surgical
therapy for EGJA, such as extent of resection and lymphade-
nectomy, remain controversial.10,11–15 However, with the intro-
duction of the Siewert classification, which has a direct impact
on the surgical treatment of these tumors, those discrepancies
ished.16 The clinicopathological features
een elucidated. We are aware that only a
hasized on clinicopathological features
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exclusion criteria. The P value less than 0.05 was considered
and prognosis of EGJA in China.17,18 A standardize definition
and knowledge of EGJA will facilitate future scientific research
and academic exchanges.

Our previous study found that the proportion of EGJA
among surgical patients was significantly increased in China
from 1988 to 2012.19 Time trend of EGJA was antipodal to the
DGA in China. On the basis of the previous retrospective gastric
cancer registry in West China Hospital and the additional
follow-up outcomes, we intended to analyze whether EGJA
and DGA were also different in clinicopathological character-
istics and prognosis. The aim of this study was to analyze
differences in clinicopathological features, surgical treatment,
and the prognosis between EGJA and DGA patients who
underwent gastrectomy between January 2006 and December
2010 in West China Hospital.

METHODS

Patients
In this retrospective study, patients who underwent gas-

trectomy for gastric adenocarcinoma in Department of Gastro-
intestinal Surgery of West China Hospital, Sichuan University,
China, from January, 2006 to December, 2010 were enrolled. In
the present study, 1460 patients were admitted for the treatment
of gastric cancer and 1350 patients (92.5%) underwent surgical
resection. The exclusion criteria included the following: rem-
nant gastric cancer (n¼ 20), synchronous gastric multicenter
adenocarcinoma (n¼ 15), other malignancy of stomach
(n¼ 21), gastric cancer involving the entire stomach
(N¼ 56), and patients who had received neochemotherapy
(n¼ 8). After exclusion, 1230 patients were remained and
analyzed in our study. The location of the tumor was defined
according to Japanese classification of gastric carcinoma: third
English edition.20 Type of EGJA was according to Siewert
classification.16 To avoid misclassification, each resected speci-
men was precisely measured and the distance between tumor
center and esophagogastric junction was also recorded for
EGJA in our hospital. Due to the low proportion of Siewert
type I tumors and this subtype tumors were underwent trans-
thoracic approach gastrectomy in the Department of Thoracic
Surgery, type I tumors were not included in our study.21,22 We
only analyzed Siewert type II and III tumors who underwent
transabdominal surgical resection in the Department of Gastro-
intestinal Surgery in West China Hospital.

Surgical Treatment
All the patients in this study were underwent transabdom-

inal total or subtotal gastrectomy according to the principles of
Japanese Classification of Gastric Cancer.19 Transabdominal-
hiatal total or proximal gastrectomy plus lymphadenectomy
were performed in patients with EGJA, while distal gastrect-
omy was mainly performed in patients with DAG. D2/D2þ
lymphadenectomy were routinely performed while D1/D1þ
lymphadenectomy were selectively used in patients with early
gastric adenocarcinoma. Intraoperative frozen section was a
routinely procedure aiming to secure the resection margins
without tumor cells. When patients with positive frozen resec-
tion margins intraoperatively, supplementary resection was
performed when the remnant stomach was still resectable
under the premise that without affecting anastomosis.

Liu et al
For reconstruction, Billroth I and Billroth II were adopted
for distal gastrectomy, Roux-en-Y anastomosis was accepted
for total gastrectomy and some distal gastrectomy, while
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esophagus-gastric anastomosis (EGA) was accepted for prox-
imal gastrectomy. For some tumors in advanced stage, com-
bined organ resection would be performed to achieve a curative
resection. For example, splenectomy was selectively per-
formed in cases when advanced cancer located at posterior
wall or greater curvature of stomach which invaded spleen and
that had metastasis to lymph node at the splenic hilum or along
the splenic artery.

Clinicopathological Data
Demographic variables (sex, age), surgical related

parameters (radical degree, number of harvested lymph nodes,
operation time), and survival outcomes and independent prog-
nostic factors were compared. We also evaluated macroscopic
type, histological differentiation grade, and pTNM stage. The
classification of macroscopic type, histological differentiation
grade, and postoperative TNM stages were based on Japanese
classification of gastric carcinoma: 3rd English edition.20 The
perioperative outcomes such as postoperative hospital stay
(days) and postoperative complications and mortality were also
analyzed between 2 groups.

Follow-Up
Overall survival was calculated from the time of surgery

until death or the last follow-up contact. Follow-up assessments
were performed every 3–6 months for the first 2 years, every 6–
12 months for 3–5 years after surgery and then annually.23 The
postoperative follow-up was carried out by regular out-patient
visit and telephone interviews. Follow-up information was
updated to January 1, 2014. Reasons for those patients lost
follow-up were mainly because those patients refused out-
patient visit or changed telephone number and address.

Statistical Analysis
Statistical analysis was performed using SPSS 19.0 (SPSS

Inc, Chicago, IL). Continuous data were presented as the
mean� standard deviation (SD). The means of the 2 groups
were assessed with one-way ANOVA test. Categorical data were
compared by x2 tests or Fisher exact test. Survival curves were
derived from Kaplan–Meier estimates and the curves were
compared by log-rank test. Prognostic factors were identified
by univariate analysis, and further examined by multivariate
analysis. The multivariate analysis was performed with the Cox
proportion hazards model. Backward stepwise selection with a
likelihood-ratio test was used for selecting variables for the Cox
regression analysis. In our Cox proportional hazards model,
p� 0.05 was defined as the inclusion criteria and P> 0.1 as the
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statistical significance. All the P values in our study were
performed by two-sided test.

RESULTS

Patients
A total of 1230 patients were finally included in our study,

321 (26.1%) were allocated to the EGJA group, and 909
(73.9%) were in the DGA group. The majority of our patients
were men in both groups, the average ages for patients were
(59.9� 10.2) years and (56.3� 12.4) years, respectively, for

EGJA and DAG (Table 1). Patients in the EGJA group also had
a significantly higher body mass index (BMI) than that of the
DGA group (24.3� 3.3 vs. 20.7� 3.2) (P< 0.001).

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 1. Clinicopathological Characteristics and Surgical Information of Adenocarcinoma by Tumor Location

Tumor Location

EGJA Group DGA Group

P� ValueN¼ 321 (26.1%) N¼ 909 (73.9%)

Sex (male/female) 4.1:1 2.0:1 <0.001
Age, yr 59.9� 10.2 56.3� 12.4 <0.001
Mean BMI 24.2� 3.3 20.7� 3.2 <0.001
Maximal tumor size, cm 5.3� 2.8 5.0� 2.8 0.063
Macroscopic type <0.001
Early gastric cancer 16 (5.0%) 135 (14.9%) <0.001
Borrmannn types 1–2 223 (69.5%) 423 (46.5%) <0.001
Borrmannn types 3–4 82 (25.5%) 351 (38.6%) <0.001
T stagey <0.001
pT1 18 (5.6%) 202 (22.2%) <0.001
pT2 39 (12.2%) 119 (13.1%) 0.665
pT3 20 (6.2%) 39 (4.3%) 0.162
pT4 244 (76.0%) 549 (60.4%) <0.001
N stagey 0.001
pN0 76 (23.7%) 296 (32.6%) 0.003
pN1 70 (21.8%) 155 (17.1%) 0.058
pN2 70 (21.8%) 139 (15.3%) 0.008
pN3 105 (32.7%) 319 (35.1%) 0.440
TNM stagey <0.001
IA 16 (5.0%) 152 (16.7%) <0.001
IB 20 (6.2%) 81 (8.9%) 0.133
IIA 15 (4.7%) 48 (5.3%) 0.671
IIB 44 (13.7%) 112 (12.3%) 0.521
IIIA 54 (16.8%) 101 (11.1%) 0.008
IIIB 61 (19.0%) 113 (12.4%) 0.004
IIIC 84 (26.2%) 205 (22.6%) 0.189
IV 27 (8.4%) 97 (10.7%) 0.248
Radical degree <0.001
R0 276 (86.0%) 844 (92.9%)
R1/R2 45 (14.0%) 65 (7.1%)
Histologic gradey <0.001
G1/2 83 (25.9%) 139 (15.3%)
G3/4 238 (74.1%) 770 (84.7%)

�
Continuous variables are reported as (mean� standard deviation). Comparisons were performed with one-way ANOVA test for continuous

bo
atio
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Clinicopathological Characteristics
For the macroscopic type of gastric cancer, the proportion

of Borrmann type 1 and type 2 was higher in patients with EGJA
when compared with DGA (69.5% vs. 47.5%) (P< 0.001). The
proportion of early gastric adenocarcinoma was significantly
higher in the DGA group compared with EGJA group (22.2%
vs. 5.6%) (P< 0.001) (Table 1). The proportion of lymph node
metastasis was also higher in those with EGJA than DGA
(76.3% vs. 67.4%) (P¼ 0.003). The distribution of TNM stage
showed more advanced stage adenocarcinoma in EGJA than in
DGA (P< 0.001). The rate of R0 resection was also lower in the
EGJA group compared with the DGA group (86.0% vs. 92.8%)
(P< 0.001) (Table 1).

Surgical Outcomes

variables and x2 test for categorical variables. Significant values are in
yTNM stage and histologic grade are based on the Japanese classific
The surgical information was included in Table 2. The
number of harvested lymph nodes was larger in the EGJA group
(27.4� 13.1 vs. 25.7� 12.5) (P¼ 0.046). The overall rate of

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
postoperative complications was 18.4% and no significant
difference was observed between the EGJA and DGA groups
(P¼ 0.313). In both groups the most frequent surgically related
complications were wound infection (13.3%) and gastroplegia
(12.8%). For mortality within postoperative 30 days: 4 patients
in the EGJA group and 7 patients in the DGA group died of
anastomotic leakage-related sepsis, postoperative respiratory
failure, and cardio-cerebral vascular accidents (Table 2).

Survival Outcomes
The median follow-up time was 59.4 (range 7.0–95.7)

months. The overall 3-year survival rate was 57.5% in EGJA
and 65.5% in DGA. Patients with EGJA had a significantly poor
prognosis compared with those patients with DGA (P¼ 0.001)
(Figure 1). The median survival time was 46 months for patients

ldface type.
n of gastric carcinoma: 3rd English edition.
with EGJA, while this could not be applicable for DGA since
the fatality rate was less than 50% by the end of follow-up. The
3-year survival rate was 61.7% in EGJA and 69.3% in DGA
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TABLE 2. Information of Postoperative Surgical Outcomes Between EGJA and DGA Groups

Tumor Location EGJA Group (n¼ 321) (26.1%) DGA Group (n¼ 909) (73.9%) P
�

Value

No. harvested lymph nodes 25.7� 12.5 27.4� 13.1 0.046
Operation time, min 240.3� 55.2 229.1� 64.6 0.006
Combined organ resectiony 0.139

With 30 (9.3%) 62 (6.8%)
Without 291 (90.7%) 847 (93.2%)

Postoperative hospital stay 11.3� 3.9 11.5� 6.4 0.641
Postoperative complications 65 (20.2%) 161 (17.7%) 0.313
Postoperative pulmonary complications 25 76 0.748
Liver dysfunction 2 5 0.881
Gastroplegia 10 19 0.298
Wound infection 7 23 0.727
Intra-abdominal infection 4 7 0.436
Intra-abdominal hemorrhage 3 5 0.461

leakage 7 11 0.213
Othersz 7 15 0.538

Postoperative mortality 4 (1.2%) 7 (0.8%) 0.436

�
Continuous variables are reported as (mean� standard deviation). Comparisons were performed with one-way ANOVA test for continuous

variables and x2 test for categorical variables. Significant values are in boldface type.
lad
l ev
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(P¼ 0.001) for patients with curative surgery (Figure 2). When
conducting stratified analysis by TNM stage, we observed there
was significant difference between 2 groups only in stage II
(P¼ 0.012), while no significant difference in other stages
(Figure 3). We also found that there was significant difference
on survival outcomes between 2 groups for patients with pN0
tumors (P< 0.001) (Figure 4).

Prognostic Factors

y Including esophagus, pancreas, spleen, colon, small intestinal, gallb
z Including chylous leakage, pancreatitis, cholecystitis, cardiocerebra
There were different prognostic factors between these 2
groups, multivariate analysis indicated that age (<70 vs. �70
years) (HR¼ 1.335, 95% CI 1.012–1.761, P¼ 0.041), tumor

FIGURE 1. The overall survival curves of DGA and EGJA. The 3-
year survival rate was significantly lower in the EGJA group than
that in the DGA group (57.5% vs. 65.5%, P¼0.001).

4 | www.md-journal.com
maximal size (HR¼ 1.534, 95% CI 1.186–1.985, P¼ 0.001),
radical degree (HR¼ 1.335, 95% CI 1.030–2.144, P¼ 0.034)
pT4 (HR¼ 2.291, 95% CI 1.413–3.716, P¼ 0.001), pN3
(HR¼ 4.071, 95% CI 2.789–5.941, P< 0.001), pM
(HR¼ 1.450, 95% CI 1.047–2.029, P¼ 0.025) were indepen-
dent prognostic factors for DGA, while only combined organ
resection (HR¼ 1.716, 95% CI 1.053–2.797, P¼ 0.030), pN3
(HR¼ 3.429, 95% CI 2.098–5.604, P< 0.001), and pM
(HR¼ 2.358, 95%CI 1.454–3.824, P¼ 0.001) were significant

der, and diaphragm.
ents, anesthetic mishap, venous thrombosis.
and independent prognostic indicators for EGJA (Table 3).
Subsequent multivariate analysis also confirmed that tumor
maximal size (HR¼ 1.316, 95% CI 1.062–1.630, P¼ 0.012),

FIGURE 2. Survival curves of EGJA and DGA after R0 resection.
The 3-year survival rate was significantly lower in the EGJA group
than in the DGA group (61.7% vs. 69.3%, P¼0.001).

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



FIGURE 3. Survival curves of gastric adenocarcinoma after R0 resection in each stage based on the tumor stages: A, Patients with stage I
tumors (n¼269). There was no significant difference on survival outcomes at this stage (P¼0.147). B, Patients with stage II tumors
(n¼218). There was significant difference on survival outcomes at this
was no significant different on survival outcomes at this stage (P¼
significant different on survival outcomes at this stage (P¼0.157).

FIGURE 4. Survival curves of EGJA and DGA in the pN0 groups
after R0 resection. The 3-year survival rate was significantly lower
in the EGJA group than that in the DGA group (84.1% vs. 91.1%,
P<0.001).
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radical degree (HR¼ 1.792, 95% CI 1.374–2.338, P< 0.001),
pT (HR¼ 2.555, 95% CI 1.634–3.944, P< 0.001), and pN
(HR¼ 3.420, 95% CI 2.504–4.671, P< 0.001) were indepen-
dent prognostic indicators for patients after resection for gastric
adenocarcinoma (Table 4).

DISCUSSION
The incidence and mortality of gastric cancer has declined

during the past 5 decades.1 However, the proportion of EGJA
indicated an opposite trend to the whole gastric cancer. Many
previous studies have elaborated an ascending trend of EGJA,3–5

which alert clinicians to put a premium on this lesion. Some
previous researches have already presented the differences
between EGJA and DGA too.7,8 In China, although the number
of EGJA is still not dominant among the whole gastric cancers,
the proportion of EGJA has sharply increased in recent years.5

According to our knowledge, most previous researchers have just
depicted a relatively small number of surgically resected patients
and the larger volume studies that came from China was still
sparse. Our study is distinct because we enrolled a relative large
number of consecutive Chinese EGJA patients during the study
period and compared their clinicopathological features and sur-
vival outcomes with DGA. Due to the special location and
structures of EGJA, this kind of tumor may have clinicopatho-
logical characteristics of both esophageal and gastric malignan-

stage (P¼0.012). C, Patients with stage III tumors (n¼575). There
0.563). D, Patients with stage IV tumors (n¼58). There was no
cies.7 The aim of this study was to identify key differences
between EGJA and DGA to make us have a deeper knowledge
of EGJA.

www.md-journal.com | 5



TABLE 3. Different Prognostic Factors Between EGJA and DGA According to Cox Multivariate Analysis

Prognostic Factors

EGJA (n¼ 321)

P Value

DGA (n¼ 909)

P ValueHR (95% CI) HR (95% CI)

Age, y NE 1.335 (1.012–1.761) 0.041
<70
�70

Tumor maximal size, cm 1.125 (0.777–1.629) 0.533 1.534 (1.186–1.985) 0.001
<5
�5

BMI NE 0.757 (0.501–1.143) 0.185
<25
�25

Curability (R0 vs. R1/R2) 1.096 (0.623–1.928) 0.751 1.468 (1.030–2.144) 0.034
R0
R1/R2

Combined organ resection 1.716 (1.053–2.797) 0.030 NE
Without
With

T stages
�

T1 1.000 1.000
T2 1.269 (0.344–4.688) 0.721 1.502 (0.858–2.630) 0.155
T3 1.580 (0.384–6.059) 0.526 1.967 (0.985–3.928) 0.055
T4 2.265 (0.671–7.643) 0.188 2.291 (1.413–3.716) 0.001

N stages
�

N0 1.000 1.000
N1 1.648 (0.931–2.915) 0.086 1.990 (1.313–3.071) 0.001
N2 1.786 (1.024–3.113) 0.041 1.527 (0.977–2.387) 0.063
N3 3.429 (2.098–5.604) <0.001 4.071 (2.789–5.941) <0.001

M stages
�

2.358 (1.454–3.824) 0.001 1.450 (1.047–2.029) 0.025
M0
M1

cati
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By analyzing our database of gastric adenocarcinoma from
January 2006 to December 2010, we can see a significant higher
prevalence of EGJA among surgical patients in our institution
than reports from Western nations. Among 1230 patients, the
proportions of EGJA and DGA were 26.1% and 73.9%, respect-
ively. Our data demonstrated that EGJA was more common in
older patients and higher BMI patients.

In line with many results of previous researches, EGJAs
were associated with male sex and different characteristics. The
different demographics of this people compared with DAG
suggest that different processes are involved in the pathogen-
esis.24,25 We have also clearly indicated that the prognosis of
patients with EGJA was worse than that of patients with DGA,
even after curative resection, which was similar to some
previous reports.8,10,26 More progressive tumors and lower rate
of radical degree were revealed in EGJA when compared with
DGA. Without a doubt, patients with EGJA also showed a
worse prognosis when compared with DGA. However, tumor
location was not a prognostic factor for gastric adenocarcinoma
by multivariate analysis, only age, tumor size, curability, pT,
and pN affected survival of gastric adenocarcinoma. However,
since different distributions of radical degree and T-N-M stage

CI¼ confidence interval; HR¼ hazard ratio; NE¼ not evaluated.�
TNM stage and histologic grade are based on the Japanese classifi
between 2 groups, we could find that tumor location would be
an independent prognostic factor after the T-N-M stage and
radical degree were excluded in the analysis (HR¼ 0.815, 95%

6 | www.md-journal.com
CI 0.671–0.990, P¼ 0.039) (data were not shown in the tables).
We also find different prognostic factors for EGJA and DGA,
unlike prognostic factor for DGA, combined organ resection
may increase the hazard for EGJA. From our analysis, we also
indicated that standard D2/D2þ lymphadenectomy was necess-
ary for both DGA and EGJA. We think that many factors such as
radical degree, pT stage, and tumor size may influence the
prognosis that was not included in the Cox model due to
relatively small volume for EGJA in our study.

After stratification analysis in patients who underwent
curative surgery: stage I, stage III, and stage IV had no
significant difference in survival outcomes between EGJA
and DGA. This may be due to a great prognosis of tumor in
early stage for all gastric cancer, regardless of where the tumor
location is. In our study, survival discrepancies might be
primarily due to higher proportion of advanced stages and
lower rate of R0 resection in the EGJA group. If the 2 groups
had a similar rate of advanced disease, the survival outcomes
may also have been similar, since there was no difference on
survival rate in each stage I, stage III, and stage IV. We also find
patients with EGJA had a higher BMI; this may not be a
negligent factor for the different outcomes. Even though we

on of gastric carcinoma: 3rd English edition.
have not found that BMI was a prognostic factor for gastric
cancer, patients with higher BMI would make the surgery more
difficult which may lead to a lower rate of Ro resection and

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 4. Prognostic Factors of Gastric Adenocarcinoma According to Cox Proportional Hazard Analysis

Prognostic Factors

Univariate

P Value

Multivariate

P ValueHR (95% CI) HR (95% CI)

Tumor location 0.713 (0.589–0.864) 0.001 0.988 (0.957–1.585) 0.920
EGJA
DGA

Age, yr 1.295 (1.030–1.630) 0.027 1.257 (0.981–1.612) 0.071
<70
�70

BMI 1.413 (1.137–1.755) 0.002 1.236 (0.993–1.539) 0.058
<25
�25

Sex 0.834 (0.682–1.018) 0.075
Male
Female

Tumor maximal size, cm 2.570 (2.129–3.103) <0.001 1.316 (1.062–1.630) 0.012
<5
�5

Curability (R0 vs. R1/R2) 3.588 (2.830–4.550) <0.001 1.792 (1.374–2.338) <0.001
R0
R1/R2

Combined organ resection 1.451 (1.077–1.954) 0.014 1.180 (0.863–1.615) 0.300
Without
With

Gross appearance
Superficial tumor 1.000 1.000
Borrmann types 1–2 4.381 (2.719–7.059) <0.001 1.314 (0.704–2.453) 0.390
Borrmann types 3–4 4.844 (2.990–7.847) <0.001 1.298 (0.694–2.427) 0.414

Histologic grade
�

1.380 (1.073–1.774) 0.012 0.897 (0.668–1.169) 0.420
G1/2
G3/4

T stages
�

T1 1.000 1.000
T2 2.252 (1.377–3.680) 0.001 1.492 (0.897–2.482) 0.123
T3 3.774 (2.123–6.710) <0.001 2.108 (1.157–3.841) 0.015
T4 6.006 (4.039–8.932) <0.001 2.555 (1.634–3.944) <0.001

N stages
�

N0 1.000 1.000
N1 2.403 (1.730–3.339) <0.001 1.626 (1.150–2.298) 0.006
N2 2.350 (1.683–3.281) <0.001 1.453 (1.012–2.086) 0.043
N3 6.525 (4.961–8.581) <0.001 3.420 (2.504–4.671) <0.001

¼ h
cati
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numbers of harvested lymph nodes. We have made a progress in
the surgical technique for gastric cancer during the past 10
years, but different surgeons may have different operative
volumes and experience. These factors may also create different
outcomes of EGJA and DGA. Apart from these factors, a
standard inferior mediastinal lymph node dissection was quite
scant for EGJA patients due to technical difficulties from the
transabdominal or transhiatal approaches.9 For patients without
lymph nodes metastasis (pN0), EGJA also showed a worse
prognosis when compared with DGA after curative resection in
our study. This indicated that adequate lymph nodes dissection
includes mediastinal lymph nodes, and an aggressive additional

Significant values are in boldface type. CI¼ confidence interval; HR�
TNM stage and histologic grade are based on the Japanese classifi
treatment after surgery was essential to improve survival of
EGJA in pN0 patients, D2/D2þ should be recommended for
EGJA in advanced stage.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
One interesting finding of our study was that there was
significantly worse prognosis after curative resection in stage II.
We also observed that 50.5% (110/218) of patients were in stage
T4aN0M0 among stage II. This indicated that EGJA and DGA
may be 2 distinct tumors and tumor location was a prognostic
factor for stage II. Because of the different anatomical structures
between EGJA and DGA in stage II, the way of lymph nodes
micrometastasis may be also different. We also consider that the
difference on biological characteristics between DGA and
EGJA would be more prominent in stage II. Tumors at different
locations may have different responses to adjuvant chemother-
apy, this may be another explanation for the difference. Tumors

azard ratio.
on of gastric carcinoma: 3rd English edition.
were deeper, with a higher rate of lymph node metastasis in the
EGJA group which agrees with other groups.27 In accordance
with the higher proportion of advanced stage, a lower radical

www.md-journal.com | 7



degree rate was also observed in the EGJA group. Because of
the special locations of cardia and fundus of stomach, EGJA
especially Siewert type III tumors were not easy to detect under
endoscopy compared with distal lesions. It is essential for
physicians to reverse the endoscopic probe to find upper gastric
lesions when performing endoscopic examinations. In addition,
obvious typical symptoms associated with EGJA are insidious
in early stage. Quite a lot of patients came to accept the
endoscopy examination when the dysphagia appeared. As we
all know, the lesion was comparatively large when patients felt
dysphagia. For the anatomical aspect, the intraabdominal part of
the esophagus, esophagogastric junction, and fundus are not
totally covered by visceral peritoneum. These portions of the
stomach are located extraperitoneally or retroperitoneally,
which makes EGJA more prone to infiltrate the serosa and
more inclined to peritoneal metastasis compared with DGA.28

The esophagogastric junction was a very special transitional
area from squamous epithelium to glandular epithelium, which is
rather different from the typical glandular epithelium of distal
stomach. Different epithelial ingredients with different tumor-
igenesis might lead to discrepant prognosis for EGJA. The former
research had found more proportion of undifferentiated type in
gastric cardia cancer and leads to worse prognosis.29 However, in
our study, we could see that a higher proportion of undifferen-
tiated adenocarcinoma in the DGA group instead of EGJA group.
Thus, the poor prognosis of EGJA may relate to various factors,
such as stomach anatomy, different lymphatic metastasis path,
and technical difficulties during surgery. McColl et al also
proposed in that gastroesophageal reflux may partly lead to
the development of intestinal metaplasia, neoplasm ad more
undifferentiated tumor cells in EGJA.30 These indicated that
biological discrepancies might be a dominant cause for the
difference for EGJA and DGA. Thus, the EGJA differs from
the distal gastric adenocarcinoma not only in anatomy but also in
tumorigenesis and development mechanisms.31,32 Various prog-
nostic factors for gastric adenocarcinoma have been discussed. In
multivariate analysis of all patients, age, the radical degree, the T
category, and the N category were independent prognostic factors
for gastric adenocarcinoma. We can see diagnosis in earlier stages
is a main factor to improve prognosis.

There was no statistically significant difference on post-
operative hospital days and rate of postoperative complications
between the 2 groups. We found more leakages after resection
for EGJA than for DGA (2.2% vs. 1.2%) which is in accordance
with other reports.28 The overall rate of postoperative compli-
cations was much lower in recent years.

Our study have some limitations: since this is a retrospective
analysis comes from a single center in western China, the results
of this study may not represent overall Chinese population well.
There was some selection bias such as patients with Siewert I
tumors were not included in this study. Because of different
distributions of TNM stage and radical degree between DGA and
EGJA, the Cox model analysis may have some biased estimate for
survival outcomes in our study. Our outcomes may hint that
EGJA and DGA may be 2 distinct tumors; however, we believed
that more basic researches are needed to be further performed to
find difference on biological characteristics between DGA and
EGJA. Although some interesting results were generated in our
study, we are still unable to answer all of the existing questions for
the difference between EGJA and DGA.

In conclusion, compared with DAG, EGJA has distinct

Liu et al
clinicopathological features and different prognosis. There were
different prognostic factors for EGJA and DGA, and combined
organ resection should not be recommended among EGJA

8 | www.md-journal.com
patients. Our study indicated that Siewert types II and III
may be a distinct disease entity, and these patients need
different management strategies to those with DAG. Therefore,
more vigorous additional treatment after surgery should be
considered to improve survival of EGJA patients, and special
attention is warranted for early detection and surveillance.
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