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Background: The incidence of adenocarcinoma of the esophagogastric junction (AEG) is rising especially
in Europe and the United States. Previous studies already characterised its unique location, lymph node
metastasis and biological behaviour; and all are obviously different from esophageal and gastric cancer. It
has therefore become apparent that also the treatment and prognosis for these adenocarcinomas needs to
be adjusted. This study presents the results obtained from a comprehensive analysis of the pathology and
prognosis for 131 cases of AEG.

Methods: Clinical data were collected from 131 cases at the Guangdong General Hospital between 2004
and 2012, including follow-up information until October 2016. SPSS software was used for survival analysis.
Results: The study included 82 cases of Siewert type II (63%) and 49 cases of Siewert type IIT (37%). The
average and median survival time was 53 and 42 months, respectively, with 91.6%, 52.5% and 36.6% survival
rates for 1, 3 and 5 years respectively. According to Kaplan—-Meier Univariate analysis factors that affected
prognosis (P<0.05) were: age, the number of hospitalisation days, T stage, N stage, TINM stage, histological
differentiation, vascular tumour emboli, tumour size, the number of lymphadenectomies and adjuvant
chemotherapy. No correlation (P>0.05) was observed for gender, blood type, Siewert type, surgical approach,
surgical resection ways, simultaneous organ resection and comorbidities. Cox Multivariate analysis shows
that N stage and the presence of vascular tumor emboli are independent risk factors affecting prognosis.
Conclusions: Factors significantly affecting the prognosis for Siewert type II/III AEG were: age, the
number of hospitalisation days, T stage, N stage, TNM stage, histological differentiation, vascular tumour
emboli, tumour size, the number of lymphadenectomies and postoperative adjuvant chemotherapy. The N

stage and vascular tumour emboli were independent risk factors affecting prognosis.
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Introduction

In recent years, although the total incidence of gastric
cancer decreased gradually, the incidence of adenocarcinoma
of the esophagogastric junction (AEG) has risen gradually,
particularly in Europe and the United States. Unfortunately
prognoses are still poorly made and the five-year survival
rate is a mere 30% (1,2). The Surveillance, Epidemiology,
and End Results (SEER) data system shows a 2.5-fold
increase in the incidence of AEG in the last 35 years, and
there are more male than female patients (3). The Siewert
type classification of AEG, as defined by Siewert and
Stein, came to be generally accepted by surgeons since its
introduction in 1987 (4) and endorsement in 1998 by the
International Gastric Cancer Association. Based on the
distance of the tumour to the esophagogastric junction,
there are three types of AEG: Siewert type I (between
1-5 cm above the junction), Siewert type III (between 2-5 cm
below the junction) (5), and Siewert type II (in the
immediate vicinity of the junction) (Figure I).

Studies showed that the lymph node metastasis and
biological behaviour of AEGs are obviously different from
esophageal and gastric cancer (6). Also aspects of treatment and
prognosis for AEG are distinct from esophageal and gastric
cancer. At present, there are no specific treatment guidelines
for this kind of disease and thus treatments are based on
existing guidelines for gastric cancer and esophageal therapy.
New research is currently primarily focused on lymph node
metastasis, surgical approaches and surgical resection ways.
"This study collected 131 AEG cases (Siewert type II/III) from
the Guangdong General Hospital between 2004 and 2012 to
assess pathological features, and clinical prognosis factors; and
to share our experience treating AEG patients.

Methods
Patients

Clinical data and follow-up information (the last follow-
up time is 2016-2010) of 131 AEG cases between 2004
and 2012 were collected from the Guangdong General
Hospital (Table 1); 82 cases of Siewert type II and 49 cases
of Siewert type III. The Siewert type was determined from
either preoperative CT scans or upper gastrointestinal
imaging obtained by radiologists, intraoperative surgical
records (surgeons) or postoperative pathological specimens
(pathologists). Neither of the patients had received
preoperative chemoradiotherapy. Proximal or total
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Figure 1 Siewert type I tumors are defined as adenocarcinomas of
the distal esophagus with a center located within 1-5 cm above the
anatomic EGJ; Siewert type II tumors are true carcinomas of the
cardia with a tumor center within 1 cm above and 2 cm below the
EG]J; Siewert type III tumors include subcardial carcinomas with
centers between 2-5 cm below the EGJ. EGJ, esophagogastric

junction.

gastrectomy (D1+/D2/D2+ lymphadenectomy according
to the 4th Japanese Gastric Cancer Treatment guidelines)
was performed on all patients using the transabdominal or
transthoracic approach. Postoperative pathology confirmed
the adenocarcinoma and TNM stages were determined
according to the 7" edition of AJCC/UICC TNM staging
system for gastric cancer.

Analysis data

Based on the literature, gender, age, the number of
hospitalisation days, blood type, Siewert type, T stage,
N stage, TNM stage, histological differentiation, tumour
size, the number of lymphadenectomies, vascular tumour
emboli, surgical resection ways, surgical approach,
simultaneous organ resection, intraoperative blood loss and
finally postoperative adjuvant chemotherapy were taken
into account in the retrospective analysis.

Follow-up

Overall survival was calculated from the time of surgery
until death or the last follow-up contact. Follow-up
assessments in the form of outpatient visits or telephone

Transl Cancer Res 2017;6(5):949-959
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Table 1 Clinical information for Siewert type II/IIl AEG calculated by the Chi-Square test and Mann-Whitney U test

Baseline information N Siewert type Il Siewert type llI P
Gender 0.693
Male 92 59 33
Female 39 23 16
Age (years) 1.000
>65 68 43 25
<65 63 39 24
Surgical approach 0.044
Transthoracic 55 41 14
Transabdominal 70 37 33
Abdominal-transhiatal 6 4 2
Surgical resection ways 0.855
Proximal gastrectomy 77 49 28
Total gastrectomy 54 33 21
T stage 0.411
T1+T2 33 18 15
T3 79 54 25
T4 19 10 9
N stage 0.210
NO 41 23 18
N1 22 18 4
N2 22 14 8
N3 46 27 19
TNM stage 0.009
| 25 12 13
I 42 34 8
M 64 36 28
Number of lymphadenectomy 0.367
>15 76 45 31
<15 55 37 18
Tumor size (cm) 0.857
>4 67 41 26
<4 64 41 23

Table 1 (continued)
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Table 1 (continued)
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Baseline information N Siewert type Il Siewert type llI P
Histological differentiation 0.919
Poor 60 37 23
Moderate 64 41 23
Well 7 4 3
Vascular tumor emboli 1.000
Exist 68 43 25
Nil 63 39 24
Hospitalization days 0.856
>13 57 35 22
<13 74 47 27
Chemotherapy 0.364
Yes 72 48 24
No 59 34 25

interviews were carried out every 3—6 months for the first
2 years, every 6—12 months between years three and five
post-surgery and then annually every year according to
National Comprehensive Cancer Network guidelines.
Follow-up information was updated until October 2016 (to
meet the 3-year survival rate analysis). Incomplete follow-
up information was often due to refusal of outpatient visits
or change of telephone number and address.

Statistical analysis

Statistical analysis was performed using SPSS 19.0.
Categorical data were compared by chi-square test 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. In our Cox proportional hazards
model, P<0.05 was defined as the inclusion criteria. The P
value less than 0.05 was considered statistical significance.

Results
General information

Preoperative and follow-up information was obtained
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from a total of 131 AEG patients in this study of which
12 cases were eventually dismissed due to a lack of follow-
up information. By October 2016, 91 patients (69.4%) were
reported deceased. Postoperative survival rates were 92.6%,
52.5% and 36.6% for years one, three and five respectively
(Figure 2). Patients were between 24 and 86 years old at the
time of diagnosis, the average age was 63.16, the median
age was 65, and there were 68 patients older than 65.
There were 82 Siewert type II and 49 Siewert type 111
patients, 92 patients were male and 39 females. There were
92 male patients and 39 female patients. Forty-four patients
had comorbidities, often hypertension or diabetes mellitus;
76% of patients had progressive dysphagia, 48% had
superior abdominal pains and posterior sternum pains, and
22% suffered from acid regurgitation and belching.

There were 55 cases with transthoracic, 70 with
transabdominal, and six with a combined thoraco-abdominal
operation. Surgical resection ways included proximal
gastrectomy (77 cases) and total gastrectomy (54 cases),
simultaneous organ resection (spleen, pancreas, or both)
happened in 15 cases. The average intraoperative blood loss
was 156.2 mL, the median blood loss was 200 mL. There
were 48 cases where more than 200 mL blood was lost.

Tumour sizes ranged between 1.20 and 12.00 cm with an
average tumour size of 4.62 ¢cm and a median of 4.20 cm.
There were 67 cases where the radius was larger than 4.00 cm.
TNM stages of cases were: 25 with stage I, 42 in stage

Transl Cancer Res 2017;6(5):949-959
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Figure 2 Cumulative survival of 131 cases for AEG. Postoperative
survival rates at year one, three and five were 92.6%, 52.5% and

36.6% respectively. AEG, adenocarcinoma of the esophagogastric

junction.
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Figure 3 Survival curve of AEG case studies based on the N stage.
The N stage had a significant impact on patient survival. AEG,

adenocarcinoma of the esophagogastric junction.

IT and 64 with Stage IIL. In terms of T stage there were
four cases with T'1, 29 with T2, 79 with T3 and 19 with
T4. The number of lymphadenectomies ranged from
0 to 39, with 18.13 the average and 18 the median. In 76 cases
the number of lymphadenectomies was higher than 15.
The average number of positive lymph nodes was 5.08 and the
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Figure 4 Survival curve of AEG case studies based on the TNM
stage. TNM stages significantly impacted patient survival. AEG,

adenocarcinoma of the esophagogastric junction.

median was 3. In terms of N stage, there were 41 cases
with NO, 22 with N1, 22 with N2 and 46 with N3. In as
many as 60 cases the adenocarcinomas were histologically
poorly differentiated; this includes seven cases with
moderate to poor differentiation records. Another 64
cases reported moderate differentiation and 7 were well
differentiated. Sixty-eight cases had vascular tumour
emboli. On average patients spent 15.13 days in hospital.
The median number of hospitalisation days was 13 and in
57 cases patients stayed longer than 13 days. There were
68 cases of adjuvant chemotherapy. Postoperative relapse
and metastasis was reported in 23 of the cases and the
average relapse time was 16.8 months.

Univariate analysis

Kaplan-Meier was used for survival analysis and indicated
that age, the number of hospitalisation days, T stage,
N stage, TNM stage, the number of lymphadenectomies,
histological differentiation, tumour size, vascular tumour
emboli and adjuvant chemotherapy were all factors affecting
the prognosis for the patients (P<0.05; Figures 3-5). Gender,
blood type, Siewert type (Figure 6), surgical approach,
surgical resection way, simultaneous organ resection and
comorbidities on the other hand were statistically irrelevant
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Figure 5 Survival curve of AEG case studies based on the presence
of vascular tumour emboli. Patient survival was significantly
greater when non vascular tumour emboli was present. AEG,

adenocarcinoma of the esophagogastric junction.

Overall survival
Siewert type

~MSiewert type Il
—1Siewert type Il
—+- Siewert type Il-censored
—+ Siewert type lll-censored

0.8-

Cumulative survival

1 1 1 1 1
0 25 50 75 100 125
Survival time (months)

Figure 6 Survival curve of AEG case studies based on the Siewert
type. Siewert type II and III did not impact the survival. AEG,

adenocarcinoma of the esophagogastric junction.

for the prognosis (P>0.05) (Table 2).
Cox multivariate analysis

Factors contributing to the prognosis for AEG patients as per
the univariate analysis were also included in a Cox multivariate
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survival analysis. These factors included age, T stage, N stage,
TNM stage, the number of lymphadenectomies, histological
differentiation, tumour size, vascular tumour emboli and
adjuvant chemotherapy. Cox multivariate analysis suggested
that both N stage and the presence of vascular tumour emboli
were independent factors affecting AEG prognosis (Tables 3,4).

Discussion

AEG is a type of malignancy that bestrides the esophageal
and gastric carcinoma (1,6). However, other researchers (7,8)
have highlighted the differences between AEG and these
two cancers in terms of biological behaviour and pathologic
characteristics. Therefore AEG classification, diagnosis,
management, and prognosis are still under scrutiny. North
American and European researchers believe that AEG is similar
in epidemiology, clinical features, local infiltration, lymph node
metastasis and prognosis to Barrett’s esophagus, which itself is
related to esophageal carcinoma. Barrett’s esophagus is a seven
TMN stage esophageal carcinoma according to the American
Joint Committee on Cancer (AJCC) (9). According to National
Comprehensive Cancer Network guidelines, Siewert type I and
II AEG are classified into the therapeutic range of esophageal
carcinomas, and Siewert type III as a gastric cancer (10). In
Asia, researchers believe that Siewert type II AEG is the same
as gastric cancer, and thus we put Siewert type II and III AEG
together for unified analysis and research (2,6,11).

In our study there were 92 cases in males and 39 cases in
females, a ratio of 2.35. This is comparable to the gender
ratio of 2.88 for AEG reported by the Sun Yat-sen University
cancer centre in 2010 (12). Research showed that 28% of
AEG in Europe was diagnosed in men and nearly half of
the male gastric carcinomas were AEG (13). Further, AEG
is often diagnosed in elders (11). This is also reflected in
our study where the average age of patients was 63.16 years
and in 68 cases patients were older than 65. The early stage
of AEG cannot be distinguished from gastric carcinoma
in terms of clinical symptoms. In this study, about 76% of
patients were diagnosed with progressive dysphagia and poor
prognosis comparatively. The ratio of Siewert type II to type
IIT approximated four fifth, which is similar to a previous
report—Huang et al. (14). Sixty-eight patients in our study
underwent postoperative adjuvant chemotherapy. Many
researchers (15,16) have testified that such treatment can
improve the five year survival rate and decrease the chances
of relapse. Indeed, our study confirmed that postoperative
adjuvant chemotherapy affected patient’s prognosis for
AEG. In addition, the prognosis for AEG is worse than

Transl Cancer Res 2017;6(5):949-959
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Table 2 Kaplan-Meier univariate analysis for 131 cases (Siewert type II/III)

Clinical information N 5-year OS/% P

Gender 0.196
Male 92 34.4
Female 39 41.3

Age (years) 0.018
>65 68 31.2
<65 63 47.9

Blood type 0.898
A 44 37.4
B 35 36.3
AB 10 34.1
(0] 42 35.7

Comorbidities (hypertension, diabetes etc.) 0.481
Yes 55 41.0
No 76 41.9

Siewert type 0.864
Il 82 41.0
1] 49 42.4

Surgical approach 0.286
Transthoracic 55 30.2
Transabdominal 70 32.5
Abdominal-transhiatal 6 -

Surgical resection ways 0.663
Proximal gastrectomy 77 39.4
Total gastrectomy 54 34.8

Simultaneous organ resection (spleen and pancreas or both) 0.457
No 116 39.8
Yes 15 36.7

Blood loss mL 0.233
>200 48 40.7
<200 83 41.7

T stage 0.000
T1+T2 33 83.7
T3 79 30.0
T4 19 10.5

Table 2 (continued)
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Table 2 (continued)
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Clinical information N 5-year OS/% P
N stage 0.000
NO 41 83.2
N1 22 51.5
N2 22 30.0
N3 46 10.5
TNM stage 0.000
| 25 91.4
Il 42 48.5
1] 64 18.7
Number of lymphadenectomy 0.024
>15 76 42.2
<15 55 34.6
Tumor size (cm) 0.001
>4 67 26.6
<4 64 58.8
Histological differentiation 0.012
Poor 67 30.4
Moderate 59 48.9
Well 5 71.4
Vascular tumor emboli 0.000
Exist 68 23.4
Nil 63 56.7
Hospitalization days 0.003
>13 57 25.7
<13 74 52.9
Chemotherapy 0.001
Yes 68 45.4
No 63 30.6

for esophageal cancer and gastric carcinoma according to
domestic and overseas reports (17-19) suggesting a 5-year
survival rate of 22.6% to 50%. This is in agreement with the
data presented here where 1-, 3- and 5-year survival rates
were 91.6%, 52.5%, and 36.6% respectively. Kaplan-Meier
single factor analysis showed a correlation between prognosis

and the age and number of hospitalisation days. Although
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there was no correlation between gender and prognosis, our
study suggested towards a longer survival time for females
(48 months) than male patients (37 months). This has also
been observed and reported elsewhere (13).

There is some consensus that surgical approach and
resection way are key for AEG treatment (9). Siewert

type I is classified in the lower part of esophageal cancer

Transl Cancer Res 2017;6(5):949-959
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Table 3 Cox multivariate analysis for 131 cases (Siewert type II/III)
Variables HR (95%Cl) P
Age 1.210 (0.761-1.942) 0.422
Adjuvant chemotherapy 0.752 (0.482-1.171) 0.207
Number of lymphadenectomy 1.351 (0.847-2.155) 0.207
N stage 2.247 (1.820-2.775) 0.000
Differentiation 0.836 (0.584-1.195) 0.325
Tumor size 1.311 (0.814-2.112) 0.265
Vascular tumor emboli 1.661 (1.021-2.713) 0.041
Table 4 Univariate and multivariate analyses of 78 Siewert type Il AEG patients for overall survival
Univariate analysis Multivariate analysis

Variables

HR (95% Cl) P HR (95% Cl) P
Age 1.127 (0.561-2.26) 0.037 1.210 (0.761-1.942) 0.543
Gender 0.733 (0.361-1.48) 0.897 - -
Simultaneous organ resection 0.678 (0.456-1.287) 0.887 - -
Surgical approach 0.771 (0.391-1.519) 0.278 - -
Surgical resection ways 0.728 (0.364-1.455) 0.181 - -
Blood loss 1.271 (0.644-2.507) 0.608 - -
T stage 6.897 (3.190-14.911) 0.000 - -
N stage 3.061 (2.078-4.510) 0.000 2.247 (1.820-2.775) 0.000
TNM stage 5.027 (2.925-8.638) 0.000 - -
No. of lymphadenectomy 1.860 (0.903-3.830) 0.027 - -
Tumor size 1.107 (0.491-2.495) 0.005 1.311 (0.814-2.112) 0.345
Histological differentiation 1.349 (0.765-2.378) 0.024 0.836 (0.584-1.195) 0.273
Vascular tumor emboli 1.094 (0.575-2.082) 0.022 1.661 (1.021-2.732) 0.175
Hospitalization days 0.902 (0.470-1.730) 0.099 - -
Chemotherapy 0.796 (0.402-1.576) 0.012 0.752(0.482-1.171) 0.327

For Siewert type Il AEG, univariate analyses showed that age, T stage, N stage, TNM stage, histological differentiation, vascular tumor
emboli, tumor size , number of lymphadenectomy, adjuvant chemotherapy are the factors that affect the prognosis (P<0.05). Multivariate
analyses showed that N stage was the independent factors affecting prognosis. HR (95% ClI), 95% confidence interval of the risk ratio.

treatment guidelines. Therefore a transthoracic surgical
approach and a mediastina lymph node dissection is often
chosen by specialists. The Siewert type III on the other
hand, is classified in the upper gastric cancer, which can be
resected by total gastrostomy plus D2 lymph node dissection
according to the 4th Japanese Gastric Cancer treatment
guideline (17). Surgical approach and surgical resection

© Translational Cancer Research. All rights reserved.
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way have been a controversial clinical issue for AEG
treatment. Studies have shown that, for AEG, a different
surgical approach (transthoracic approach or transabdominal
approach) and surgical resection way (proximal gastrectomy,
total gastrectomy) may affect lymph node dissection, overall
prognosis and the number of complications (18-20). The
Japanese Clinical Oncology Group presented data from

Tiransl Cancer Res 2017;6(5):949-959



958

9,502 clinical trials (21), including 167 cases of AEG of
which 95 were Siewert type II and 63 were Siewert type 111,
and show that the transabdominal approach had a survival
advantage for AEG patients. Others (22) however believe
that total gastrostomy would work better as it can reduce
the need for lymph node dissection resulting in a better
prognosis. Liu e al. (23) performed a meta-analysis on data
from 10 studies with 2,481 patients in order to compare
the two surgical resection ways for Siewert type II and
type III, and found no statistical differences. Our study
confirmed these data as the univariate analysis showed no
correlation between the survival of patients and the surgical
approach and surgical resection way. Our data comprised of
55 transthoracic and 70 transabdominal cases; and
77 proximal and 54 total gastrostomy cases. AEG lymph
node metastasis targets the No. 1,2,3,5,7 lymph nodes (21).
Irrespective of the surgical approach or the surgical resection
way, No. 1,2,3,5,7 lymph nodes could all be successfully
dissected and obtained the same prognosis. In agreement with
Fujitani ez al. (24), pathological parameters including T stage,
N stage, TNM stage, histological differentiation, lymph node
cleaning count and the presence of vascular tumour emboli
all correlated with AEG prognosis. Further to lymph node
metastasis being an important factor for AEG prognosis,
our study included 41 cases in NO stage, 22 in N1, 22 in
N2 and 46 in N3 with significantly different 5-year survival
rates of 72.9%, 41.2%, 28.9% and 7.2% respectively. Also
significantly different were the 5-year survival rates of AEG
patients with TNM stage I (81%, 25 cases), stage II (39.7%,
42 cases) and stage III (11.2%, 64 cases). Cox multi-
factor survival analysis demonstrated that N stage and the
presence of vascular tumour emboli are independent factors
affecting the prognosis for AEG, which is in agreement with
previous reports (2,25). In our study, 80.9% of cases were in
progressive stages I or III. The survival rate of stage I AEG
patients is obviously poor and thus for patients with AEG
it is critical that early screening programs are introduced.
By conveying the importance of early diagnosis and early
management we hope to improve our country’s early
diagnostic rate of AEG and thus improve prognosis (6).

This study was conducted to illustrate Siewert type
I/IIT factors affecting the prognosis for AEG patients. This
study has laid the foundation for future clinical managing and
prognosis monitoring of the disease and stressed the importance
of an early diagnosis. Limitations to this study such as incomplete
laboratory test indicators (CEA CA19-9hemoglobin, etc.),

deletion of immunohistochemical results (HER2) one site
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location, a small sample number and retrospective data have
been acknowledged. To verify the results presented from
this study future work needs to obtain prospective data from
multiple locations and have a larger sample number.
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