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Abstract: Adenocarcinoma of the esophagogastric junction (AEG) has a high incidence, while the extent of lymph 
node dissection and prognosis are still controversial. This study aimed to explore the risk factors of lymph node 
metastasis and prognosis in Siewert II/III AEG patients. Between July 2013 and May 2017, a total of 65 patients 
who underwent surgical operation in Beijing Friendship Hospital were retrospectively reviewed. The patients were 
followed up until September 2017. Data were analyzed using logistic regression. Survival analyses were performed 
using Kaplan-Meier. Multivariate analysis revealed that histologic classification (OR=3.437, 95% CI: 1.046~11.294, 
P=0.042) and intravascular cancer embolus (OR=6.614, 95% CI: 1.942~22.524, P=0.003) were correlated with 
lymph node metastasis. The lymph nodes No. 1, 2, 3, 7, 11 and 110 indicated higher metastatic rate. The 3-year 
overall survival analysis revealed that lymph node metastasis (P=0.167) and tumor stage (P=0.429) exhibited no 
significant differences. Findings suggest that histologic type and vascular neoplasia are independent risk factors 
for lymph node metastasis. For Siewert II/III AEG patients, it is reasonable to perform radical gastrectomy combined 
with D2 lymph node dissection. For No. 110 lymph nodes should be dissected routinely. However, the long-term 
prognosis remains to be further studied. 
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Introduction

Adenocarcinoma of esophagogastric junction 
(AEG) originates from the glandular epithelium 
of gastrointestinal tract and invades the eso- 
phagogastric junction. In recent years, the inci-
dence and mortality of AEG have increased [1]. 
This region is a special anatomic location, in- 
volving complex functions and multiple lympha- 
tic drainage approaches. The drainage bound-
ary and the extent of lymph node dissection 
around the stomach, especially for multiple gr- 
oups of lymph nodes around the cardia are still 
controversial. Consequently, AEG can be tre- 
ated with diverse surgical methods, and has a 
worse prognosis than that of common gastric 
cancer [2]. Studies have found that posterior 
mediastinum, paraesophageal and diaphrag-

matic lymphatic metastasis account for 10%~ 
20% of all lymphatic metastasis [3, 4]. There- 
fore, it is urgent to increase the lymph node  
dissection rate in lymph node drainage areas  
to improve the curative effect of radical opera-
tion, improving patient’s prognosis. This study 
aimed to analyze the risk factors and the pat-
tern of lymph node metastasis in Siewert II/III 
AEG patients. Combined with the results of fol-
low-up data this can provide accurate treat-
ment for AEG patients with different clinico-
pathologic features. 

Material and methods

General information

A total of 65 Siewert II/III AEG patients under- 
going surgical treatment (open or laparoscopic 
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surgery) between July 2013 and May 2017, 
with complete clinical data from the General 
Surgery Department, Beijing Friendship Hos- 
pital, were retrospectively studied. Prior to sur-
gery, the patients were diagnosed by routine 
endoscopy, ultrasound gastroscopy, enhanced 
CT of abdominal and pelvic cavity as well as 
pathologic biopsy. They underwent preopera-
tive evaluation of the tumor infiltration depth 
and lymphatic metastasis. All patients pre-
ferred radical gastrectomy in whichno less th- 
an 15 lymph nodes were dissected, and did  
not receive neoadjuvant chemotherapy [5, 6]. 
All the enrolled patients received a D2 gastrec-
tomy, which is internationally recognized (open 
or laparoscopic surgery) as standard. All ad- 
vanced AEG patients also received postopera-
tive adjuvant chemotherapy (XELOX). This stu- 
dy was approved by the Ethics Committee of 
Beijing Friendship Hospital, Capital Medical 
University.

Inclusion criteria

(1) Patients who were diagnosed as Siewert 
type II/III AEG (center of the tumor is located 
between 1 cm above to 5 cm below the eso- 
phagogastric junction) by endoscopy and path-
ological biopsy. (2) Patients underwent clinical 
stage evaluation before the surgery, including 
abdominal enhanced CT and/or ultrasound 
gastroscopy. (3) The clinical stage was T1~4 N0~3 
M0 with absence of distant metastasis. In  
terms of tumor stage, if the tumor invaded the 
esophagogastric junction, but its center was 
located at least 2 cm below the esophagogas-
tric junction, or if the tumor did not invade the 
esophagogastric junction, but its center was 
located within 2 cm below the esophagogas- 
tric junction, the 8th version AJCC/UICC TNM 
staging system for gastric cancer was adopt- 
ed. If the tumor invaded the esophagogastric 
junction, and its center was located within 2  
cm below the esophagogastric junction, then 
the 8th version of the AJCC/UICC TNM stage 
system for esophageal cancer was adopted  
[6, 7]. (4) The patients had a physical fitness 
score, ECOG≤2 points, and were tolerant to D2 
gastrectomy. (5) Patients who did not have a 
previous history of gastrointestinal operation, 
chemotherapy, or radiotherapy were included 
in the study. 

Exclusion criteria

(1) Patients who suffered from gastric remnant 
carcinoma, recurrent cancer of gastric remnant 
or multiple primary malignant neoplasm of pel-
vis or had malignancy history within 5 years. (2) 
Patients who were unwilling to receive D2 gas-
trectomy. (3) Patients who were confirmed with 
metastatic gastric cancer or gastric cancer of 
other parts intraoperatively. (4) Patients who 
were confirmed to have non-gastric cancer or 
have benign gastric tumor by postoperative 
pathology. (5) Patients who suffered from un- 
controllable internal diseases (including unsta-
ble angina, myocardial infarction and cerebro-
vascular accident that occurred within 6 mon- 
ths). (6) Patients who were unable to receive 
general anesthesia or surgical treatment due  
to conditions of other organs. 

Observational indicators

The clinical characteristics and the histopatho-
logic data of the enrolled Siewert II/III AEG 
patients were recorded, including gender, age, 
tumor site, tumor size, gross type, histologic 
classification, infiltrative depth, surgical app- 
roach, intravascular cancer embolus, and can-
cerous node nodules. According to the age 
groups proposed by the WHO, the patients we- 
re divided into an age <60 years group and age 
≥60 years group. Tumor size refers to the ma- 
ximum diameter of the tumors. The gross type 
was divided into bulging type, flat type, and 
depressed type according to the Japanese 
Gastric Cancer Guidelines (2014) [8]. Histolo- 
gic classification was divided into differentiat- 
ed type (well-and-moderate differentiated ad- 
enocarcinoma, tubular adenocarcinoma) and 
undifferentiated type (poor differentiated ade-
nocarcinoma, signet-ring cell carcinoma and 
mucinous adenocarcinoma). 

Follow-up

The patients were followed up after surgery. 
After discharge, the patients were followed up 
by means of outpatient visit, telephone or mail. 
Follow-up period ended in September 2017. 

Statistical analysis

Statistical analysis was performed using the 
SPSS 21.0 software. The count data were ex- 
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lymph node metastasis with a metastatic rate 
of 63.1%. Of these, the metastatic rates were  
0 and 71.9% in patients with tumor sizes of <2 
cm and ≥2 cm, respectively. This suggested 
that patients with a tumor size of ≥2 cm were 
more prone to peripheral lymph node metasta-
sis (P=0.000). In addition, the lymph node  
metastatic rate in patients with differentiated 
tumors was 45.2%, which was lower than that 
of 79.4% in patients with undifferentiated tu- 
mors (P=0.009), and it was elevated with an 
increased tumor infiltration depth (P=0.000). 
The lymph node metastasis rate in patients 
with intravascular cancer embolus and without 
intravascular cancer embolus were 40.6% and 
84.8%, respectively (P=0.001). All the differ-
ences were statistically significant (Table 1). 
However, patient age, gender, tumor site, gr- 
oss type, surgical approach and cancerous no-
dules were not correlated with lymph node me- 
tastasis (Table 1). 

Multivariate analysis 

As shown in Table 2, the histologic classifica-
tion and intravascular cancer embolus were 
independent risk factors for lymph node me- 
tastasis in II/III AEG patients. The risk of un- 
differentiated tumors associated with lymph 
node metastasis was 3.437 times that of the 
differentiated tumors (95% CI: 1.046~11.294), 
and the risk of lymph node metastasis in pa- 
tients with intravascular cancer embolus was 
6.614 times that of patients without intravas-
cular cancer embolus (95% CI: 1.942~22.524), 
(Table 4). 

Follow-up and survival analysis 

All the patients were followed up for 1-45 
months (median duration of 18.81 months), 
with a follow-up rate of 100%. Of these pati- 
ents, 14 patients were followed up for 3 years. 
During the follow-up period, 9 patients died 
from postoperative complications, recurrence, 
or distant metastasis. The 3-year overall sur- 
vivals (OS) of the AEG patients without lymph 
node metastasis (4 cases) and with lymph no- 
de metastasis (10 cases) were respectively 
100% and 60% (P=0.167, Figure 1). Accord- 
ing to the AJCC/UICC TNM staging criteria (8th 
edition) [6, 7], the 3-year OS indicated no dif- 
ferences among stage I (14 cases), II (17 cas- 
es), and III (34 cases) patients (X2=3.836; 
P=0.429, Figure 2), but the survival in patients 

pressed as frequency and percentages, and 
were compared using the χ2 test or corrective  
χ2 test or Fisher’s exact test. Ranked data we- 
re expressed as frequency and percentage  
and were compared using the rank sum test. 
Multivariate analyses were performed using 
the logistic regression method. Survival analy-
ses were performed using the Kaplan-Meier 
and the Log-rank tests. A P value less than 
0.05 was considered a significant difference. 

Results 

Baseline data and clinicopathologic character-
istics

A total of 65 Siewert type II/III AEG patients, 
including 54 men (83.1%) and 11 women 
(16.9%), with a male to female ratio of 4.9:1 
were included in the study. The patient age 
ranged 42~76 years, and the mean age was 
62.3 years. Among a total of 65 patients, 25 
patients were <60 years old (38.5%) and 40 
patients were ≥60 years old (61.5%). 49 pa- 
tients suffered from Siewert II AEG, whereas  
16 patients suffered from Siewert III AEG. All 
the patients received curative standard D2  
radical gastrectomy. Among them, 41 patients 
had lymphatic metastasis and the remaining 
24 patients did not have lymphatic metastas- 
is. No patients suffered from distant metasta-
sis (Table 1). 

Regulations of lymphatic metastasis 

According to the NCCN guidelines (3rd edition, 
2015), lymph node groups No. 1, 2, 3, 7 and  
11 had higher rate of metastasis in the 65 AEG 
patients, with the metastatic rates of 45.3%, 
32.5%, 28.8%, 22.5%, and 19.4%, respectively. 
This was followed by groups No. 19 and No. 9 
lymph node metastasis, with metastatic rates 
of 14.3% and 12.1%, respectively (Table 2). 
Among them, type II AEG was prone to metas- 
tasize to No. 110, with a metastatic rate of 
8.2%, while mediastinal lymph node metasta-
sis was not found in 16 patients with type III 
AEG. No metastases to groups No. 111 and  
No. 112 lymph nodes were found in the AEG 
patients (Table 3). 

Univariate analysis 

Among the 65 Siewert II/III AEG patients inclu- 
ded in this study, 41 patients suffered from 
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with early stage tumors was better than that in 
patients with advanced stage tumors. This sug-
gests that although patients with advanced 
stage tumors received postoperative adjuvant 
chemotherapy, their prognosis may still be 
worse than patients with early stage tumors. 

Discussion

In this study, the lymph node metastasis char-
acteristics as well as short-term and long-term 
prognosis in 65 adenocarcinoma of esophago-

gastric junction (AEG) patients were retrospec-
tively analyzed in order to explore the risk fac-
tors and the prognosis of Siewert II/III AEG. 
Multivariate analysis suggested that the his- 
tologic classification and the intravascular can-
cer embolus were independent risk factors for 
lymph node metastasis of Siewert II/III AEG. 
The lymph node metastasis rate was highest in 
groups No. 1, 2, 3, 7, 11 and 110. Survival an- 
alysis revealed that lymph node metastasis 
and tumor stage showed no significant differ-
ence in the 3-year OS analysis. However, the 

Table 1. Correlation between clinicopathologic factors and lymphatic metastasis in 65 cases of Siew-
ert type II/III AEG

Clinicopathologic factor Number of cases Lymphatic metastasis 
[n (%)]

No lymphatic metastasis 
[n (%)] P value

Age 0.887
    <60 25 15 (60) 10 (40)
    ≥60 40 26 (65) 14 (35)
Gender 0.324
    M 54 36 (66.7) 18 (33.3)
    F 11 5 (45.5) 6 (54.5)
Tumor site 0.956
    Siewer II 49 31 (63.3) 18 (36.7)
    Siewert III 16 10 (62.5) 6 (37.5)
Tumor size 0.000
    <2 cm 8 0 (0) 8 (100)
    ≥2 cm 57 41 (71.9) 16 (28.1)
Gross type 0.164
    Bulging 8 4 (50) 4 (50)
    Flat 4 1 (25) 3 (75)
    Depressed 53 36 (67.9) 17 (32.1)
Surgical approach 0.838
    Proximal gastrectomy 22 13 (59.1) 9 (40.9)
    Total gastrectomy 43 28 (65.1) 15 (34.9)
Infiltration depth 0.000
    T1 7 0 (0.0) 7 (100)
    T2 8 1 (12.5) 7 (0.875)
    T3 29 20 (69.0) 9 (31.0)
    T4 21 20 (95.2) 1 (4.8)
Histologic classification 0.009
    Differentiated 31 14 (45.2) 17 (54.8)
    Undifferentiated 34 27 (79.4) 7 (20.6)
Intravascular cancer embolus 0.001
    Negative 32 13 (40.6) 19 (59.4)
    Positive 33 28 (84.8) 5 (15.2)
Cancerous nodule 0.448
    Negative 63 40 (63.5) 23 (36.5)
    Positive 2 1 (50.0) 1 (50.0)
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For the AEG patients, how to select a more ra- 
tional surgical approach depends on the preop-
erative assessment of histologic classification 
and lymph node metastasis. Preoperatively, ul- 
trasound gastroscopy and enhanced CT can be 
used to determine the lymph node metastasis, 
followed by endoscopic pathologic biopsy. Bas- 
ed on these results, lymph node metastasis 
can be evaluated for selection of optimal surgi-
cal approach. 

In terms of the histologic classification, the 
degree of tumor differentiation determines its 
biological characteristics. The worse the cell 
differentiation, the higher the probability of 
lymph node metastasis. In this study, among 
the 34 undifferentiated AEG patients, 27 pa- 
tients (79.4%) had lymph node metastasis. The 
difference was significant compared to differ-
entiated AEG. Thiswas consistent with the re- 
sults which reported by Hiroaki [11]. Because 
the tumor cells with poor differentiation pres-
ent a large heterogeneity and a strong invasi- 
veness, and thus were prone to lymph node 
metastasis. In addition, among the 33 patients 
who were combined with intravascular cancer 
embolus, 28 patients suffered from lymph no- 
de metastasis, an incidence that was signifi-
cantly higher than those who did not have in- 
travascular cancer embolus. Ti YX et al. [12] 
studied 54 gastric cancer patients with intra-
vascular cancer embolus, and found that 51 
patients had lymph node metastasis (94.4%). 
This may be due to the capillary wall does not 
have basal membrane, and was composed of 
endothelial cells, where most of these were 
imbricately arranged. Therefore, the capillary 
wall had greater permeability than the capil- 
lary, and was more susceptible to cancer cell 
invasion. Nevertheless, since it was difficult  
to determine whether patients were combined 
with intravascular cancer embolus preopera-
tively, histological classification and tumor infil-
tration depth remained more valuable indica- 
tors. 

Lymph node metastasis is one of the important 
factors which affected the prognosis of AEG 
patients. Wang [13] analyzed 248 AEG pati- 
ents, and found that the postoperative OS we- 
re 64 months. The 1-year, 3-year, and 5-year 
survival rates were 80.4%, 60.8%, and 51%, 
respectively. Cox regression analysis revealed 
that the number of lymph nodes dissected and 
tumor invasion depth were independent prog-

Table 2. Abdominal lymph node metastasis 
rate

Lymph node group Lymph node metastasis 
rate (%, n/N)

No. 1 45.3 (24/53)
No. 2 32.5 (13/40)
No. 3 28.8 (15/52)
No. 4 9.30 (4/43)
No. 5 5.13 (2/39)
No. 6 5.71 (2/35)
No. 7 22.5 (9/40)
No. 8 8.2 (4/49)
No. 9 12.1 (4/33)
No. 10 6.67 (1/15)
No. 11 19.4 (7/36)
No. 12 0 (0/31)
No. 19 14.3 (1/7)
No. 20 0 (0/11)

patients with stage I tumors might have a bet-
ter survival rate than patients with advanced 
stage tumors. Lymph node metastasis is one  
of the important factors that affect the progno-
sis and surgical approach in Siewert II/III AEG 
patients [9]. Therefore, how to reasonably de- 
termine the extent of lymph node dissection to 
effectively improve the postoperative survival 
time, and reduce postoperative complications 
and mortality as well as decrease patient suf-
fering has gradually became the focus of gen-
eral surgeons. Radical surgery is still the pre-
ferred treatment for AEG, including complete 
resection of lesions and regional lymph node 
dissection. This is true because of the special 
anatomic location of II/III AEG, the tumor infil-
tration depth, and the complex lymphatic dr- 
ainage structure [10]. Thus, how to correctly 
assess the lymph node metastasis, how to 
determine the extent of optimal lymph node 
dissection, and how to develop a reasonable 
treatment protocol are of great significance for 
improving the long-term prognosis in lymphatic 
metastasis patients with II/III AEG. 

Table 3. Mediastinal lymph node metastatic 
rate in patients with Siewert II/III AEG
Lymph node 
group

Siewert II  
(%, n/N)

Siewert III  
(%, n/N)

No. 110 8.2 (4/49) 0 (0/16)
No. 111 0 (0/49) 0 (0/16)
No. 112 0 (0/49) 0 (0/16)
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Figure 1. Postoperative 3-year overall survival analysis of AEG.

Table 4. Multivariate analysis results for risk factors of lymph node metastasis in type II/III AEG pa-
tients
Index B S.E Walds P OR 95% CI
Histologic classification 1.235 0.607 4.136 0.042 3.437 1.046~11.294
Intravascular cancer embolus 1.899 0.625 9.132 0.003 6.614 1.942~22.524

Figure 2. Postoperative 3-year overall survival in patients with different 
stages of II/III AEG.

nostic factors. It found that the 
patients with small numbers of 
lymph node metastases had a 
better prognosis compared wi- 
th patients with a large num- 
ber of lymph node metastas- 
es. Patients with T1 stage who 
had >10 lymph nodes dissect-
ed had a better prognosis com-
pared to those patients with 
T2~T3 stage who had >15 no- 
des dissected [14]. Therefore, 
we believe that lymph nodes 
should be detected as much 
as possible in order to obtain 
an accurate tumor stage. Also, 
the long-term prognosis was 
associated with degree of tu- 
mor differentiation and with 
whether or not to undertake 
radical resection. Some schol-
ars believe that age was also 
one of the independent fac- 
tors for determining the long-
term prognosis of patients 
[15]. In this study, the patients 
were followed up from 1 month 
to 45 months. The mean fol-
low-up time was 18.81 mon- 
ths. During the follow-up peri-
od, 9 patients died from post-
operative complications, recur-
rence or distant metastasis, 
while the long-term prognosis 
indicated no significant differ-
ence between the patients wi- 
th and without lymph node 
metastasis. Furthermore, alth- 
ough the patients with differ-
ent tumor stages showed no 
significant difference in long-
term prognosis, survival analy-
sis revealed that the survival  
of patients with stage I was 
superior to that of the patients 
with advanced stages. This is 
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consistent with the National Comprehensive 
Cancer Network (NCCN) and Japan Gastric Can- 
cer Guidelines. These outcomes may bedue to 
the small sample size of the present study, and 
need to be confirmed in larger sample size cli- 
nical trials. We believe that the long-term pro- 
gnosis of the AEG patients may be associat- 
ed with tumor stage, lymph node metastasis, 
complications, and whether to receive radical 
operation. 

Due to the special anatomic location of the 
esophagogastric junction, it is prone to lymph 
node metastasis in the mediastinal and ab- 
dominal cavities. Thus, we recommend that 
regional lymph node dissection be according  
to the characteristics of lymph node metasta-
sis in different subtypes of AEG. The II/III AEG 
lymph node drainage is dominated by abdomi-
nal lymph node metastasis [16]. Among the 65 
AEG patients, the lymph node metastasis rate 
was highest in No. 1, 2, 3, 7 and 11 lymph 
nodes, followed by No. 19 and 9 lymph nodes. 
The mediastinal lymph nodes mainly metasta-
sized in group No. 110 lymph nodes which ne- 
ed to be dissected. However, since it is difficult 
to identify the extent of No. 19, 20, 110, 111 
and 112 lymph nodes, we recommend dissec-
tion of the lymph nodes that surround the es- 
ophageal hiatus and inferior mediastinum in 
order to reduce tumor residue. Intraoperatively, 
we need to perform a standard lymph node  
dissection while arbitrarily expanding or nar-
rowing the dissection extent should be prohib-
ited. Moreover, we should emphasize to favor 
radical resection, and avoid fragmented resec-
tion. It is better to remove lymph nodes as 
much as possible. After lymph node dissect- 
ion, we should evaluate whether normative 
resection has been achieved, and perform 
additional lymph node dissection if necessary 
[9, 17]. 

In terms of limitations, this is a retrospective, 
single-center study involving a small number of 
samples, and patients were followed-up for a 
short time. Thus, the results are unlikely to fully 
reflect the pattern of lymph node metastasis 
and long-term prognosis. All the results need to 
be studied by large-sample, randomized con-
trolled studies. 

In summary, lymph node metastasis was ma- 
inly associated with histologic classification 
and intravascular cancer embolus. Lymph node 

groups No. 1, 2, 3, 7, 11 and 110 showed a 
high metastatic rate. It is reasonable to per-
form radical gastrectomy with D2 lymph node 
dissection. The lymph nodes of group No. 110 
and esophageal hiatus were need to be dis-
sected routinely. For advanced stage patients 
with lymph node metastasis, the long-term 
prognosis may be even worse. However, all the 
results remain to be verified through large- 
sample, multi-center, randomized controlled 
studies. 
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