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Introduction

Adenocarcinoma of the esophagogastric junction (AEG) 
is commonly regarded as a separated tumor entirety of 
upper digestive tract cancer (1). The incidence of AEG 
increases in both western and eastern countries (2). Surgery, 
based on Siewert types and with perigastric-mediastinal 
lymphadenectomy, remains a mainstream treatment for 
the resectable AEGs, and is of considerable interest (3,4). 
Siewert types are the well-accepted classification of AEGs, 
simply as the distal esophagus (type I), true carcinoma of 
the cardia (type II), and subcardial carcinoma (type III) (5). 

Because biological behaviors of AEGs are different 
according to the tumor location, particularly the regulation 
of lymph node metastasis, the surgical procedures including 
the extent of lymphadenectomy are fairly controversial. 
The typical debate is whether AEGs should be treated via 
transthoracic or transhiatal approach (6). One of the major 
concerns is the dissection of lower mediastinal lymph 
nodes (7). Therefore, in this mini-review, we searched the 
database PubMed from January 2012 to May 2014 and 
summarized the novel and crucial findings of the behaviors 

of lymph node metastasis and optimal lymphadenectomy 
requirement for resectable AEGs.

Lymph node metastasis

Perigastric and mediastinal nodal metastasis

Perigastric regional nodal metastasis composes of the 
majority of all AEGs, such as no. 1 (25%), no. 2 (15%), 
no. 3 (25%), and no. 7 (13%) by an estimate, while lower 
mediastinal nodal (no. 110 and 111) involvement are 2%, 
respectively (3). The upper and middle mediastinal nodal 
involvement can be found but also rare (3). In certain 
estimates, among Siewert type I AEGs, 22.2-40.0% of 
patients have mediastinal metastasis, which commonly 
composed of half of the metastatic cases, but rare with 
upper mediastinal nodal metastasis (8,9). Kakeji et al. found 
higher incidence of upper and middle mediastinal nodal 
metastasis in Siewert type I AEG than those in type II and 
III, and the mediastinal nodal metastatic rate was obviously 
correlated with the length of esophagus invaded (10). The 
rates of peri-hiatal and mediastinal nodal metastasis from 
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the identified literature were summarized in Table 1.
However, Siewert type II and III AEGs also respectively 

had 26.4% and 15.3% patients with mediastinal nodal 
metastasis (8). Likewise, Hosokawa et al. also reported 
relatively high rates of mediastinal nodal metastasis in type 
II and III as 21.3% and 12.5%, respectively (9). In contrast, 
in a Chinese series, the rates of mediastinal nodal metastasis 
were rare, only 4.7% and 0% in Siewert type II and III 
AEGs, respectively (13). Among both Siewert type II and 
III AEG patients, the incidences of metastasis are more than 
10% at no. 1, 2, 3, 7, 9, 11p, and 19 groups, especially at 
no. 1 and 3 groups up to 37.0-52.5% (7). The nodal status 
appears similar between Siewert type II and III AEGs, 
which is the reason indicating normally identical surgical 
strategy for these two types. 

Besides, with regard to the perigastric lymph nodes, 
undifferentiated AEGs more frequently metastasized than the 
differentiated did (10). For early-stage AEGs, the incidences 
of nodal metastasis in pT1a and pT1b diseases are 0% and 
18%, respectively, and the positive nodes are all limited 
within lower mediastinum and perigastric D1 tier (14).

Siewert type II AEGs

Particularly, because Siewert type II AEG is located at a 
borderline area between thoracic and abdominal cavities, 
more attention is paid to its tumor biological behaviors. For 

Siewert type II AEGs, the nodal metastasis are 28-46% in 
first tier (along the lesser curvature, right cardia, left cardia 
and left gastric artery) and 13-18% in second tier (around 
the lower mediastinum, left renal vein, splenic artery and 
coeliac axis), respectively (15). A study included patients 
with advanced Siewert type II AEG undergoing radical 
esophagogastrectomy by thoracic-abdominal incision and 
two-field lymphadenectomy and investigated the status 
of nodal metastasis (16). The nodal metastasis rate was 
75.6%, in which 57.0% only in abdominal field, 2.3% only 
in thoracic field, and 16.3% in both fields (14). The most 
frequent groups were no. 3 (46.5%), no. 1 (41.9%), no. 7 
(17.4%), no. 110 (14.0%), no. 2 (10.5%), and no. 9 (5.8%) 
from high to low (16). Besides, thoracic nodal metastasis 
was associated with the vascular cancerous embolism among 
Siewert type II AEG cases (16).

Vena cava foramen (VCF) as a useful anatomic landmark

Besides, the exact location of the AEG sometimes is 
obscured in cases with large tumor size or hiatal hernia, but 
despite of the tumor size, the level where inferior vena cava 
passes through the diaphragm into the chest was introduced 
as a landmark to detect via computed tomography (6). 
Mine et al. studied relationships between the distance from 
the VCF to the proximal border of tumor and mediastinal 
lymph node involvement. The results indicated if the 

Table 1 Incidence of peri-hiatal or mediastinal nodal metastasis among AEGs

Study
Siewert 

type
No. 19  

(%)
No. 20  

(%)
No. 110  

(%)
No. 111 

(%)
No. 112 

(%)
No. 105 

(%)
No. 106 

(%)
No. 107 

(%)
No. 108 

(%)

Kakeji et al.,  
2012 (10)

I NR NR 0 0 0 17 17 0 17

II NR NR 3 0 0 NR 2 2 2

III NR NR 2 2 2 0 NR 0 0

Hasegawa et al.,  
2013 (11)

II NR NR 12.8 2.3 0 NR NR NR 15.4

III NR NR 9.7 7.1 0 NR NR NR 0

Goto et al.,  
2013 (12)

II 9.5 4.8 NR NR NR NR NR NR NR

Matsuda et al.,  
2014 (3)

All NR 0 1.9 1.9 0 0 1.9 1.9 1.9

Goto et al.,  
2014 (7)

II 17.4 9.5 NR NR NR NR NR NR NR

III 20.0 0 NR NR NR NR NR NR NR

Notes: No. 19, infra-diaphragmatic nodes; No. 20, para-esophageal nodes at the esophageal hiatus of the diaphragm; No. 
105, upper thoracic paraesophageal nodes; No. 106, thoracic para-tracheal nodes; No. 107, subcarinal nodes; No. 108, middle 
thoracic para-esophageal lymph nodes; No. 110, lower thoracic para-esophageal nodes; No. 111, supra-diaphragmatic nodes; 
No. 112, posterior mediastinal nodes distant from the esophagus. NR, not reported.
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proximal border of tumor below VCF, lower mediastinal 
and abdominal nodal involvement were 23.1% and 76.9%, 
respectively, without upper or middle mediastinal nodal 
metastasis; while if above VCF, upper, middle, lower 
mediastinal, and abdominal nodal involvement were 22.7%, 
18.2%, 18.2% and 72.7%, respectively (6). Therefore, the 
VCF can be considered as a useful anatomic level to predict 
the nodal status, especially for upper and middle mediastinal 
nodes.

Micrometastasis

Interestingly, Włodarczyk et al. studied the presence of 
micrometastasis in regional lymph nodes of patients with 
pN0 AEG, and found micrometastasis trended to be more 
frequent among Siewert type III AEGs (17). Critical 
methods of micrometastasis in this study were that nodes 
were harvested intra-operatively and examined using mixed 
monoclonal antibodies against pan-cytokeratins (AE1/AE3), 
while the definition of micrometastasis was single neoplastic 
cells or infiltration with diameter below 0.5 mm but not 
involving the interstitium (17).

Node staging

TNM staging system

AEG was previously staged as gastric cancer until the major 
revision in the seventh edition of the International Union 
Against Cancer (UICC) staging system, which classifies 
AEG as esophageal cancer (1). Currently, the common 
node staging is the standards according to UICC seventh 
edition, based on the number of metastatic nodes. However, 

the only difference of node staging between seventh 
edition of UICC TNM staging system in gastric cancer 
and esophageal cancer, is N3 disease further specified as 
N3a and N3b in gastric cancer (18). Based on the gastric 
cancer staging system, the prognosis is not able to be well 
distinguished between N2 and N3a subsets (1). In addition, 
for resectable N3 AEGs, they are only classified as stage IIIc 
diseases regardless of the tumor infiltration depth by the 
esophageal cancer staging system, but can be categorized 
into stage IIb (T1N3), IIIa (T2N3), IIIb (T3N3), and IIIc 
(T4N3) diseases by the gastric cancer staging system (18). 
Therefore, based on the esophageal cancer staging system, 
the prognosis of AEGs is better predicted between stage 
IIIb and IIIc subsets (1). Usually, pathological node (pN) 
stage can accurately predict the prognosis, but clinical node 
(cN) stage is weak to predict the survival outcome (19).

Metastatic lymph node ratio (MLR)

MLR is another useful staging approach to estimate the 
influence of node status on prognosis. Tang et al. found 
both N stage and MLR could be significant risk factors for 
early recurrence of Siewert type II-III AEGs after curable 
resection (20). Likewise, Zhang et al. found either pN or 
MLR stage could be used as an independent risk factor for 
5-year survival outcome, while the hazard ratio of MLR stage 
trended to be greater than that of pN stage (21). However, 
the optimal cutoff(s) of MLR to classify distinguishing 
subgroups is still controversial and requires more evidence 
to confirm. Commonly used cutoff is 0.2, and patients with 
MLR higher than 0.2 have worse survival outcome (22).

Lymphadenectomy

Extent and approach of lymphadenectomy

In the latest version of Japanese gastric cancer treatment 
guidelines, for tumors invading the esophagus, D2 
lymphadenectomy should include no. 19, 20, 110, and 
111, namely the lower mediastinal lymphadenectomy 
(Figure 1) (23). In a Japanese series of operated Siewert 
type II-III AEG cases, extended total gastrectomy with 
transhiatal D2/D2+ lymphadenectomy composed of 
the majority (94.3%) (11). Moreover, lower mediastinal 
lymphadenectomy was performed through transhiatal 
approach in 81.3% of all cases, while the remnant was 
through transthoracic approach (11). Exactly, due to the 
low incidence of mediastinal nodal metastasis among 

▲

Figure 1 Lower mediastinal lymphadenectomy in transhiatal 
resection of Siewert type II/III AEGs.
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Siewert type II-III AEG patients mentioned above, the 
transhiatal approach for mediastinal lymphadenectomy 
is more acceptable and safer. By the experience of Kakeji 
et al., despite of only 4.7% Siewert type I cases with 
mediastinal nodal metastasis, there was yet 23.3% patients 
undergoing transthoracic approach resection with more 
extensive mediastinal lymphadenectomy (10). However, in 
a German multicenter observation study, the mediastinal 
lymphadenectomy only composed of 47% among all AEGs, 
and in part it might reflect the current situation in general 
practice of surgical treatment (24,25).

Therapeutic value of lymphadenectomy

With the concept of therapeutic value for individual nodal 
dissection, the index is calculated by a format, index = 
metastatic rate of a certain nodal group × 5-year survival 
rate of corresponding metastatic cases. Some studies 
demonstrated that complete dissection of nodes at no. 1, 2, 
3, and 7 groups of first tier had apparent greater therapeutic 
benefit than those at other groups for Siewert type II-III 
AEGs, estimated by therapeutic value indexes (3,7,11). In 
contrast, some of the second tier groups, including no. 8a, 9, 
10, 11p, and 110, were also found beneficial to be dissected 
but the therapeutic value for survival was milder (3,7,11). 
Moreover, dissection of other mediastinal nodes except no. 
110 seemed not beneficial in survival outcome.

Extended lymphadenectomy for Siewert type II-III AEGs

Hasegawa et  al .  performed a selected para-aortic 
lymphadenectomy of no. 16a2 lateral group, and found its 
metastatic rates of Siewert type II and III AEGs were as 
high as 5.4% and 22.2%, respectively (11). In particular, 
in the subset of Siewert type III AEGs, the 5-year survival 
rate was up to 25.0% among the no. 16a2 nodes dissected 
and positive cases (11). Mine et al. investigated the 
lymphadenectomy around the left renal vein among Siewert 
type II AEG patients, and found the incidence of left renal 
vein nodal metastasis is similar to that around the splenic 
artery, in the lower mediastinum and coeliac axis, with similar 
impact on patient survival (15). Interestingly, left renal 
vein lymphadenectomy was also found as an independent 
prognostic factor in patients with pT3-4 Siewert type II 
AEGs (15). Goto et al. stated splenectomy was mandatory 
in patients with Siewert type II AEG undergoing total 
gastrectomy in Japan, for the sake of thoroughly clearance 
of splenic hiatal nodes, and then found the metastatic rate 

of no. 10 group (at splenic hiatum) was 4.8% among the 
patients undergoing splenectomy (12). However, these 
procedures of more extended lymphadenectomy keep 
controversial and require larger studies to estimate.

Sentinel node (SN) navigation

Surgical SN navigation for AEG is a novel technique 
and might be useful in limited surgery for early stage 
AEG (26). A systematic review included 12 studies with 
a total of 492 patients, and found common methods of 
SN navigation were radionuclide, blue dye, computed 
tomography lymphography (26). The results demonstrated 
SN navigation was technically feasible with an acceptable 
detection rate and accuracy, and might be applicable in the 
cases of early-stage AEGs (26). Matsuda et al. used a dual 
tracer method employing radioactive colloid and blue dye to 
detect SNs among predicting early-stage Siewert I or II type 
AEG patients, and found SNs were successfully detected in 
all the patients, with the diagnostic sensitivity and accuracy 
on the SN status both 100%, and none SN were detected in 
lower mediastinum by intraoperative probing (27). 

Survival outcome

Long-term survival after curative resection for AEG ranges 
between 18% and 50% (28). Lymph node metastasis 
or lymphovascular invasion are independent factors for 
poor prognosis of AEG patients after resection in curable 
intention (29). Sisic et al. found median survival time 
was not associated with number of nodes harvested, but 
significantly associated with pN stage or MLR stage among 
all Siewert type I-III AEGs (19). Among resected Siewert 
type II-III AEGs, the 5-year survival rates were 2.4% and 
12.6% in high-MLR and low-MLR subsets, respectively, 
and also high-MLR was associated with worse median 
disease-free survival time and median survival time after 
recurrence (20). Siewert type II AEG had worse overall 
survival outcome than that of type I AEG, partially due to 
significantly more frequent nodal metastasis among type II 
patients (30).

Nakamura et al. found lower mediastinal nodal metastasis 
was an independent prognostic factor for poor survival 
outcome, and also was associated with distant metastasis in 
patients with Siewert type II-III AEGs (31). Hosokawa et al. 
also confirmed mediastinal nodal metastasis was a definite 
poor prognostic factor, and the independent risk factors 
associated with mediastinal nodal metastasis included 
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esophageal invasion more than 2 cm and histological grade 
3-4 (9). Stratified by AEGs’ proximal border below or 
above VCF, the 3-year recurrence-free survival rates of 
were 37.4% and 35.8%, respectively (6). Kakeji et al. found 
a shift of major recurrence pattern from mediastinal nodal 
metastasis in Siewert type I AEGs to peritoneal seeding in 
type III (10).

Additionally, a small size study found micrometastasis 
in the nodes from pN0 AEG cases was not associated 
with the survival outcome (17). Extranodal metastasis, i.e., 
carcinomatous node, in AEG patients is not few, as high 
as 24.6%, which is significantly associated with number of 
metastatic nodes and lymph node ratio (32). The extranodal 
metastasis is an independent and poor prognostic factor for 
AEG patients undergoing curable resection (32).

Summary

Based on Siewert classification, AEGs have different 
behaviors of perigastric-mediastinal nodal metastasis. 
Siewert type I AEGs have higher incidence of mediastinal 
nodal metastasis than those of type II or III, especially at 
middle-upper mediastinum. With regard to the necessity of 
mediastinal lymphadenectomy, theoretically, transthoracic 
esophagogastrectomy with complete  mediast inal 
lymphadenectomy is suggested for Siewert type I AEGs, 
while transhiatal total gastrectomy with lower mediastinal 
and D2 perigastric lymphadenectomy is a standard surgery 
for type II-III AEGs. Nevertheless, the mediastinal nodal 
metastasis is an independent factor of poor prognosis for 
any type of AEG.
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