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Introduction

The Japanese Research Society for Gastric Cancer (JRSGC) 
published the first edition of the “General Rules for Gastric 
Cancer Study” in 1973 (1); as a matter of fact, several lymph 
node (LN) studies performed in this country in the middle 
of last century revealed pathways of LN drainage.

According to these studies, in the first English edition 
of “the General Rules of JRSGC” (2), which were widely 
accepted and adopted in many Western countries, regional 
LNs for gastric cancer (GC) were classified into 16 stations 
according to their location (Table 1, Figure 1).

In 1997, the JRSGC was transformed into the Japanese 
Gastric Cancer Association (JGCA) and this new association 
has maintained its commitment to the concept of the 
Japanese classification. 

In the newest classification of the JGCA, there is a very 
comprehensive description of regional LNs (3).

Although a decrease in incidence in the last years, GC 
still represents one of the most common causes of cancer 
death in the world (4). In Western countries, early diagnosis 

is very uncommon and the incidence of nodal metastases is 
high (4). Even in early GC, the incidence of LN metastasis 
exceeds 10%; it was reported to be 14.1% overall and 
was 4.8% to 23.6% depending on cancer depth (5).  
Preoperative work up is crucial to evaluate carefully LN 
status and to provide the patient the best chance of cure; 
however, sufficient results are not being obtained using 
various modalities. Surgery remains the mainstay treatment 
for cure or long-term survival for GC. Surgical resection 
and LN dissection give a chance of cure in case of local 
disease without distant metastasis. However, there is no 
survival benefit from surgery for systemic disease with 
distant metastasis, such as para-aortic LN metastasis, 
except for palliation (6). Therefore, the extent of disease 
represents one of the most important prognostic indicators 
for GC, and the importance of extended lymphadenectomy 
is still a matter of debate. The concept of micro-metastasis 
has been described as a prognostic factor (7-12), and the 
biological mechanisms of LN metastasis are currently under 
investigation (13-15). 
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The strategy of LN dissection is based on a perfect 
knowledge of the vascular anatomy of the upper abdominal 
cavity, because arteries and veins represent essential 
landmarks in the operating fields.

We will describe systematically all the locoregional LN 
stations in GC, with particular regard to their anatomical 
and vascular boundaries (16).

Classification

Anatomical definition of LNs and LN locations 

The regional LNs of the stomach are classified into 
stations numbered from 1 to 20 (Table 2), plus stations 
110, 111 and 112. Some of LN stations from 1 to 20 
have been distinguished in other subgroups of nodes  
(Figures 2A,B,3). LN stations 1–12 and LN station 14v 
are defined as regional stations; the other LN locations 
are considered as distant stations and in case of metastases 
are classified as M1. LNs No. 16, 19, 10, 110 and 111 are 
considered as regional LN in case of direct invasion of the 
esophagus by the tumor (Figure 4).

At moment, LN metastasis (N) are classified as follows: 
(I) NX: when regional LNs cannot be assessed; (II) N0: 
when there are no regional LNs metastasis; (III) N1: in 
case of 1–2 regional LNs metastasis; (IV) N2: in case of 3–6 
regional LNs metastasis; and (V) N3: in case of 7 or more 
regional LNs metastasis (N3a: metastasis in 7–15 regional 
LNs; N3b: metastasis in >15 regional LNs). 

In 2011 the JGCA published the GC treatment 
guidelines based on the 3rd English edition of the Japanese 
Classification of GC (3), which defined the extent of 
systematic LN dissection according to the type (distal or 
total) of gastric resection indicated. 

Anatomical borders of locoregional LNs

Perigastric LNs

Station number 1 (right paracardial nodes)
Right paracardial LNs are located on the right side of 
the cardia, along the first ramification of the ascending 
branch of the left gastric artery (cardio-esophageal 
branch).

Station number 2 (left paracardial nodes)
Left paracardial LNs are located on the left side of the 
cardias, along the cardio-oesophageal branch of the left 
inferior phrenic vessels.

Figure 1 Numbering and locations of lymph node (LN) stations 
according to the first edition of “the General Rules of the Japanese 
Research Society for Gastric Cancer” (JRSGC). Adapted from 
“Gastric Cancer: current status of lymph node dissection” by 
Degiuli M et al., World J Gastroenterol 2016 March 14; 22(10): 
2875-2893; with permission.

Table 1 Numbering of lymph nodes (LNs) according to the old 
classification of Japanese Research Society for Gastric Cancer (1)
Station nr Lymph nodes

1 Right cardiac nodes

2 Left cardiac nodes

3 Nodes along the lesser curvature

4 Nodes along the greater curvature

5 Suprapyloric nodes

6 Infrapyloric nodes

7 Nodes along the left gastric artery

8 Nodes along the common hepatic artery

9 Nodes around the coeliac axis

10 Nodes at the splenic hilus

11 Nodes along the splenic artery

12 Nodes in the hepatoduodenal ligament

13 Nodes at the posterior aspect of the pancreas head

14 Nodes at the root of the mesenterium

15 Nodes in the mesocolon of the transverse colon

16 Para-aortic lymph nodes

Adapted from Degiuli M et al. World J Gastroenterol 2016 March 
14; 22(10): 2875-2893; with permission.
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Table 2 Anatomical definitions of LN stations

Station nr Definition

1 Right paracardial LNs, including those along the first branch of the ascending limb of the left gastric artery

2 Left paracardial LNs including those along the esophagocardiac branch of the left subphrenic artery

3a Lesser curvature LNs along the branches of the left gastric artery

3b Lesser curvature LNs along the 2nd branch and distal part of the right gastric artery

4sa Left greater curvature LNs along the short gastric arteries (perigastric area)

4sb Left greater curvature LNs along the left gastroepiploic artery (perigastric area)

4d Rt. greater curvature LNs along the 2nd branch and distal part of the right gastroepiploic artery

5 Suprapyloric LNs along the 1st branch and proximal part of the right gastric artery

6 Infrapyloric LNs along the first branch and proximal part of the right gastroepiploic artery down to the confluence of the right 
gastroepiploic vein and the anterior superior pancreatoduodenal vein

7 LNs along the trunk of left gastric artery between its root and the origin of its ascending branch

8a Anterosuperior LNs along the common hepatic artery

8p Posterior LNs along the common hepatic artery

9 Coeliac artery

10 Splenic hilar LNs including those adjacent to the splenic artery distal to the pancreatic tail, and those on the roots of the short 
gastric arteries and those along the left gastroepiploic artery proximal to its 1st gastric branch

11p Proximal splenic artery LNs from its origin to halfway between its origin and the pancreatic tail end

11d Distal splenic artery LNs from halfway between its origin and the pancreatic tail end to the end of the pancreatic tail

12a Hepatoduodenal ligament LNs along the proper hepatic artery, in the caudal half between the confluence of the right and left 
hepatic ducts and the upper border of the pancreas

12b Hepatoduodenal ligament LNs along the bile duct, in the caudal half between the confluence of the right and left hepatic 
ducts and the upper border of the pancreas

12p Hepatoduodenal ligament LNs along the portal vein in the caudal half between the confluence of the right and left hepatic 
ducts and the upper border of the pancreas

13 LNs on the posterior surface of the pancreatic head cranial to the duodenal papilla

14v LNs along the superior mesenteric vein

15 LNs along the middle colic vessels

16a1 Paraaortic LNs in the diaphragmatic aortic hiatus

16a2 Paraaortic LNs between the upper margin of the origin of the celiac artery and the lower border of the left renal vein

16b1 Paraaortic LNs between the lower border of the left renal vein and the upper border of the origin of the inferior mesenteric 
artery

16b2 Paraaortic LNs between the upper border of the origin of the inferior mesenteric artery and the aortic bifurcation

17 LNs on the anterior surface of the pancreatic head beneath the pancreatic sheath

18 LNs along the inferior border of the pancreatic body

19 Infradiaphragmatic LNs predominantly along the subphrenic artery

20 Paraesophageal LNs in the diaphragmatic esophageal hiatus

110 Paraesophageal LNs in the lower thorax

111 Supradiaphragmatic LNs separate from the esophagus

112 Posterior mediastinal LNs separate from the esophagus and the esophageal hiatus

LNs, lymph nodes. Adapted from Japanese classification of gastric carcinoma: 3rd English edition, Gastric Cancer (2011) 14: 101-112, with 
permission.
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Station number 3 (lesser curvature nodes)
Lesser curvature LNs are located along the descending 
branch of the left gastric artery and along the right gastric 
artery distal to the first gastric branch.

Station number 4 (greater curvature nodes)
Greater curvature LNs are divided into two groups 
separated by the Von Ghoete point, where right and left 
gastroepiploic arteries meet each other at full channel: a left 

Figure 2 Location of lymph node (LN) stations in the anterior (A) and posterior (B) area. Adapted from “Gastric Cancer: current status of 
lymph node dissection” by Degiuli M et al., World J Gastroenterol 2016 March 14; 22(10): 2875-2893; with permission.
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group (4s) and a right group (4d) . 
Moreover, the left group is divided into a proximal 

part (4sa) and a distal part (4sb). LNs of the proximal part 
of left group 4 (4sa) are located around the short gastric 
vessels while LNs of the distal part (4sb) are located 
along the left gastroepiploic vessels. LNs of the right 

part of group 4 are located along the right gastroepiploic 
vessels, distal to the first gastric branch (boundary with 
infrapyloric LNs).

Station number 5 (suprapyloric nodes)
Suprapyloric LNs are located at the lesser curvature, 
immediately above the pylorus, along the right gastric 
artery and its origin.

Station number 6 (infrapyloric nodes)
Infrapyloric LNs are located at the greater curvature, 
immediately below the pylorus, at the confluence of 
the right gastroepiploic vein with the anterior inferior 
pancreaticoduodenal vein.

Second tier LNs

Station number 7 (left gastric artery nodes)
Left gastric artery LNs are located along the left gastric 
artery (Figure 3), between its roots from the coeliac 
trunk till the origin of its ascending branch on the lesser 
curvature.

Station number 8 (common hepatic artery nodes)
Common hepatic artery LNs are located around the 
common hepatic artery from its root from the coeliac trunk 

Figure 3 Complete lymph node (LN) removal along the hepatic 
pedicle (LN station No. 12a, 12b, and 12p), left gastric artery (LN 
station No. 7), common hepatic artery (LN station No. 8a and 
8p), proximal splenic artery (LN station No. 11p), coeliac axis (LN 
station No. 9).

Figure 4 Location of lymph nodes (LNs) in the esophageal hiatus and in the infradiaphragmatic and para-aortic regions.
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to the branching off of the gastroduodenal artery. These 
LNs are distinguished into an anterior part (8a), and a 
posterior part (8p) (Figure 3).

Station number 9 (coeliac trunk nodes)
Coeliac trunk LNs are located immediately near the origins 
of the left gastric artery, the common hepatic artery, and the 
splenic artery (Figure 3).

Station number 11 (splenic artery nodes)
Splenic artery LNs are located along the splenic artery and 
are distinguished into a proximal group (11p) and a distal 
group (11d):

(I) 11p: from the origin of the splenic artery from the 
celiac axis, to the rise of the posterior gastric artery, 
about halfway between its origin and the pancreatic 
tail end; 

(II) 11d: around the splenic artery from the origin 
of the posterior gastric artery to the end of the 
pancreatic tail (Figure 3).

Second tier or third tier or M nodes (according to the site 
of the primary tumor)

Station number 10 (splenic hilum nodes)
Splenic hilum LNs are located at the splenic hilum, distal 
to the end of the pancreatic tail. The vascular boundary 
between 10 and 4sb LNs is represented by the first gastric 
ramification of the left gastroepiploic.

Station number 12 (hepatoduodenal ligament nodes)
Hepatoduodenal ligament LNs are located in the context of 
this ligament and include three separate groups: 

(I) 12a: left hepatoduodenal ligament LNs, located 
along the proper hepatic artery, in the caudal half 
between the confluence of the right and left hepatic 
ducts and the upper pancreatic margin; 

(II) 12b and 12p: posterior hepatoduodenal ligament 
LNs, again divided into nodes located along the bile 
duct in the caudal half between the confluence of the 
right and left hepatic ducts and the upper pancreatic 
margin (12b) and into nodes located posteriorly 
to the portal vein in the caudal half between the 
confluence of the right and left hepatic ducts and the 
upper pancreatic margin (12p) (Figure 3).

Station number 13 (retropancreatic nodes)
Retropancreatic LNs are located on the posterior surface 

of the head of the pancreas cranial to the Vater’s ampulla 
along the superior and inferior branches of the posterior 
pancreaticoduodenal artery. The left lateral border of 
this location is marked by the portal vein, while the 
upper border is represented by the origin of posterior 
hepatoduodenal ligament LNs.

Station number 14 [superior mesenteric vein (VMS) 
and artery (AMS) nodes]
VMS and AMS LNs are located along the confluence of 
the VMS (14v) into the portal vein and along the origin of 
the AMS (14a), at the root of the mesenterium. The lateral 
border is represented by the confluence of the gastrocolic 
vein (TGC) into the VMS; the lower border is located at 
the confluence of the middle colic vein into the VMS and 
the upper border is represented by the origin of the AMS 
from the aorta, at the lower hedge of the pancreas.

Station number 15 (middle colic nodes)
Middle colic LNs are located in the transverse mesocolon 
around the middle colic artery and vein, from their origin/
confluence from/into the superior mesenteric vessels, till 
the mesocolic hedge of the transverse colon.

Station number 16 (aortic hiatus—a1, middle—a2/b1 
and caudal—b2 para-aortic nodes)
Station number 16 includes four separate groups of LNs 
around the abdominal aorta and inferior vena cava: 

(I) 16a1: around the diaphragmatic aortic hiatus, over 
the anterior side of the aorta, from the inferior 
hedge of the hiatus to the upper border of the 
coeliac artery; 

(II) 16a2: over the anterior surface of the aorta, from 
the coeliac artery to the lower border of the left 
renal vein; 

(III) 16b1: around the anterior surface of the aorta 
and vena cava, from the lower border of the left 
renal vein to the upper border of the origin of the 
inferior mesenteric artery; right and left border 
are defined by the right border of the inferior vena 
cava and by the left gonadic vessels; 

(IV) 16b2: around the anterior surface of the aorta and 
vena cava, between the upper border of the origin 
of the inferior mesenteric artery and the aortic 
bifurcation (Figure 4).

Station number 17 and 18 (peripancreatic nodes)
Peripancreatic LNs are located along pancreaticoduodenalis 
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superior anterior vessels, on the anterior surface of the 
pancreatic head beneath the pancreatic sheath (station 17)  
and along the inferior border of the pancreatic body  
(station 18) (Figure 2B).

Station number 19 (infradiaphragmatic)
Infradiaphragmatic LNs are located in the infradiaphragmatic 
space predominantly along the subphrenic vessels (Figure 4).

Station number 20 (paraesophageal)
Paraesophageal LNs are located in the paraesophageal 
region in the diaphragmatic esophageal hiatus (Figure 4).

Station number 110, 111 and 112 (lower thorax)
These LNs are located in the lower thorax [110], in the 
supradiaphragmatic space separate from the esophagus 
[111], and in the posterior mediastinal space separate from 
the esophagus and the esophageal hiatus [112], respectively 
(Figure 4).
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