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Accurate preoperative nodal staging is critical in determining the appropriate therapy 
and prognosis for stomach cancer. A staging computed tomography should inform the 
treating surgeon about the nodal burden to decide the appropriate surgical plan or 
perioperative chemotherapy. Nodal staging is also a powerful predictor of the outcome 
of surgery and overall survival. Imaging of nodes is also important in the assessment of 
response following the chemotherapy. In this article, we will discuss lymphatic drain-
age of stomach and different nodal stations, identification of nodal stations on cross 
sectional imaging, and different types of surgical nodal clearance for gastric cancer.
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Introduction
Lymphatic spread is found in 74 to 88% of gastric cancers at 
diagnosis.1 Nodal stage is an important determinant of the 
overall stage and treatment of gastric cancer. Hence, radio-
logical nodal staging (cN) and mapping of nodal stations is an 
important part of gastric cancer management. In this article, 
we will discuss lymphatic drainage of stomach, tumor node 
metastasis (TNM) and Japanese Gastric Cancer Association 
(JGCA) nomenclature of regional and distant nodal stations, 
identification of each station on cross sectional imaging, and 
different types of surgical nodal clearance for gastric cancer.

Clinical Significance of Nodal Staging
	• Gastrectomy surgeries such as total gastrectomy and sub-

total distal gastrectomy are further subdivided into D1, 
D1+, D2, and rarely D2+ based on the extent of dissection 
of distant nodal stations. Extent of nodal dissection is fur-
ther determined by radiological staging. Station 10 nodes 
may sometimes require splenectomy, and hence, preoper-
ative vaccination against encapsulated bacteria and a prior 
consent for organ removal is essential.2

	• Nodal status is the most powerful predictors of out-
come in the first 5 years after curative surgery.3 There is 
a significant difference in the recurrence rate and 5-year 
survival rate between lymph node-negative and lymph 
node-positive patients.3,4 It has been shown that the pres-
ence of four or more involved nodes predicts worse sur-
vival outcome.5,6 Therefore, the American Joint Committee 
on Cancer (AJCC) 8th edition has emphasized this relation-
ship between the number of involved nodes and the prog-
nosis of gastric cancer (►Table 1).7

	• Evidence from studies of early gastric cancers from Japan 
suggest that well-differentiated cancers may metastasize 
more frequently to the liver and poorly differentiated 
tumors to lymph nodes.8 This may explain the high rate 
of local recurrence with the poorly differentiated tumors.

	• For early gastric cancer (tumor limited to mucosa, less 
than 2 cm without ulceration) minimally invasive endo-
scopic procedure like endoscopic mucosal resection or 
endoscopic submucosal dissection is feasible in selected 
group of patients. But 2.3 to 5% patients of early gastric 
cancer may harbor nodal metastases.9 In those patients, 
proper gastrectomy with lymph node clearance is 
recommended.
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	• Finally, perioperative chemotherapy with (fluoroura-
cil-leucovorin-oxaliplatin-docetaxel) regime is now 
considered standard of care for locally advanced and 
node-positive resectable gastric and gastroesophageal 
cancer in many centers, including ours.10 So understag-
ing due to inadequate information on nodal burden may 
lead to futile surgeries. On the other hand, overstaging 
may lead to unnecessary perioperative chemotherapy. 
Patients with heavy locoregional nodal burden (stations 
1–12) should be considered for perioperative chemother-
apy followed by surgery. If there are enlarged nodes at 
the para-aortic, aorto-caval, or mediastinal area, then the 
patient should be categorized as having metastatic disease 
and treated with palliative intent.

Anatomy
Stomach is drained by an extensive lymphatic network. 
Lymph nodes are named after either the organ of drainage 
or the accompanying vessels. The lymphatic vessels originate 
in the gastric mucosa and form a submucosal and a subsero-
sal plexus. The subserosal plexus drains into the perigastric 
nodes. The perigastric nodes are the sentinel group of nodes 
draining the stomach. The perigastric nodes ultimately drain 
into the retroperitoneal nodes by four lymphatic axes.

	• Nodes along left inferior phrenic artery (left subdiaphrag-
matic pedicle)

	• Nodes along left gastric, splenic, and common hepatic 
arteries (celiac pedicle)

	• Infrapyloric nodes and nodes along root of superior mes-
enteric artery (superior mesenteric pedicle)

	• Nodes along the hepatoduodenal ligament and posterior 
aspect of pancreatic head (retro-pancreatic pedicle)

Due to the presence of extensive perigastric lymphatic 
networks, even early mucosa-confined tumors can have lym-
phatic spread at diagnosis.11

Gastric Nodal Stations
Gastric nodes are described in 23 nodal stations, stations 1 to 
20, and stations 110 to 112 (►Table  2). Generally, stations 
1 to 12 are considered regional nodes both by AJCC and the 
JGCA. However, JGCA considers the superior mesenteric vein 
lymph node (station 14v) to be regional, but the AJCC con-
siders it as a distal node. Also, if the tumor of the proximal 
third of stomach involves the esophagus, then the infradia-
phragmatic, paraesophageal, and supradiaphragmatic lymph 
nodes (stations 19, 20, 110 and 111) are also considered 

regional nodes.12 All of these stations are considered distant 
nodal stations by the AJCC. For carcinomas arising in the rem-
nant stomach with a gastrojejunostomy, jejunal lymph nodes 
adjacent to the anastomosis are included in regional lymph 
nodes as well.

There are some specific distal nodal sites that are typical for 
gastric carcinoma and some other upper abdominal malignan-
cies. Metastasis can manifest as an enlarged supraclavicular 
node (Virchow node), periumbilical node (Sister Mary-Joseph 
node), or left axillary node (Irish node). The Virchow node is 
one of the left supraclavicular lymph nodes that is adjacent 
to the junction of the thoracic duct and left subclavian vein. 
Gastric and other upper abdominal malignancies have a pro-
pensity to metastasize to these nodes. Presence of hard and 
enlarged nodes in the left supraclavicular fossa is historically 
described as Troisier sign and is suggestive of abdominal 
malignancy13 (►Fig. 1).

Radiological Anatomic Mapping
On cross-sectional imaging, most nodal stations can 
be identified by accompanying vascular pedicles. 
►Fig. 2 shows the locations of the nodal stations on diagrams 
and ►Figs.  3–18 demonstrated the nodal stations on con-
trast-enhanced CT (►Figs. 2–18).

Lymph Node Morphology
Lymph nodes are considered pathological when

	• Perigastric nodes (stations 1–6) with short axis diame-
ter >6 mm

	• Extra-perigastric nodes (stations 7, 8, 9, and 11) with 
short axis diameter >8 mm

	• Lymph nodes with rounded or irregular shape
	• Absent fatty hilum
	• Heterogeneous enhancement

Types of Surgery and Nodal Resection
Complete surgical resection of the tumor and draining 
nodes with a negative resection margin is the only curative 
treatment for gastric carcinoma. The primary objective of 
surgery is to excise the primary tumor with clear longitu-
dinal and circumferential resection margin of at least 5 cm 
(R0 resection), adjacent organ resection as required, resec-
tion of associated lymph nodes, and then safely restoring 
intestinal and biliary continuity. Various types of surgical 
resection are performed based on the size and location of 
the primary tumor.

Types of Gastrectomy
	• Total gastrectomy, for diffuse tumors, large distal tumors, 

and the tumor involving body or lesser curvature of stomach
	• Esophagogastrectomy for tumors involving cardia and 

gastroesophageal junction (with epicenter located 
greater than 2 cm into the proximal stomach)

	• Distal subtotal gastrectomy for tumors limited to distal 
stomach

	• Proximal gastrectomy with transhiatal excision of lower 
mediastinal lymph node (below the level of inferior 

Table 1   American Joint Committee on Cancer 8th Edition 
(tumor node metastasis) staging, N staging

NX
N0
N1
N2
N3

Regional lymph node(s) cannot be assessed
No regional lymph node metastasis
Metastasis in 1 to 2 regional lymph nodes
Metastasis in 3 to 6 regional lymph nodes
Metastasis in 7 or more regional lymph nodes
N3a Metastasis in 7 to 15 regional lymph nodes
N3b Metastasis in 16 or more regional lymph nodes
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Table 2   Gastric nodal stations (Japanese Gastric Cancer Association)

Station Lymph nodes Location

1 Right paracardial nodes Along the first branch of the ascending limb of the left gastric artery

2 Left paracardial nodes Along the esophagocardiac branch of the left subphrenic artery

3 Nodes along lesser curvature 3a Along the branches of the left gastric artery

3b Along second branch and distal part of the right gastric artery

4 Nodes along the greater 
curvature

4sa Along short gastric arteries in perigastric region

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

4d Right greater curvature LNs along the second branch and distal part of the 
right gastroepiploic artery

5 Suprapyloric nodes Along the first branch and proximal part of the right gastric artery

6 Infrapyloric nodes 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 Nodes along the left gastric 
artery

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

8 Nodes along the common 
hepatic artery

8a Anterosuperior nodes along the common hepatic artery

8p Posterior nodes along common hepatic artery

9 Nodes around celiac axis Along the celiac trunk

10 Splenic hilar nodes Nodes in splenic hilum along the splenic artery, distal to the pancreatic tail, nodes 
on the roots of short gastric arteries, and nodes along the left gastroepiploic artery 
proximal to first gastric branch

11 Nodes along the splenic artery 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

12 Nodes in the hepatoduodenal 
ligament

12a 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 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 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 Nodes at posterior aspect of 
head of pancreas

Nodes on posterior surface of the pancreatic head cranial to the duodenal papilla

14 Nodes at the root of mesentery 14v Nodes along superior mesenteric vein

14a Nodes along superior mesenteric artery

15 Nodes in the mesocolon of the 
transverse colon

Nodes along the middle colic vessels

16 Para-aortic lymph nodes 16a1 Nodes in the diaphragmatic aortic hiatus

16a2 Between upper margin celiac artery origin and the lower border of left renal 
vein

16b1 Between lower border of left renal vein and upper border of the inferior 
mesenteric artery origin

16b2 Between upper border of the origin of inferior mesenteric artery and 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

Abbreviation: LN, lymph node.
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pulmonary vein) for gastroesophageal junction tumor 
infiltrating less than 3 cm into the lower esophagus.14

Types of Lymphadenectomy
D1 lymphadenectomy is when all N1 nodes (perigastric 
nodes closest to the primary tumor) are removed en bloc 
with the stomach and D2 lymphadenectomy is when all N1 
and N2 (distant perigastric nodes and nodes along main 
arteries supplying stomach) are systematically removed en 
bloc with stomach. Since gastric cancer commonly remains 
localized to stomach and adjacent lymph nodes, D2 lymph-
adenectomy has a survival benefit. Overall, D2 has lower 
locoregional recurrence and gastric cancer-related death 
rates, but it has higher postoperative mortality, morbid-
ity, and reoperation rates compared with D1 surgeries.15 
Originally, to ensure full nodal clearance along the splenic 
artery, a routine en bloc resection of spleen and distal 
pancreas used to be performed. But spleen preserving D2 
resection technique is currently performed in most higher 
centers as it can reduce morbidity significantly. According 
to Sano et al total gastrectomy for proximal tumors which 
has not involved greater curvature of stomach, splenectomy 
should be avoided.2 The extent of D1 and D2 resection is 
given below.

(A) Total gastrectomy
D0: Any lymphadenectomy less than D1
D1: Stations 1–7
D1+: D1 + stations 8a, 9, 11p
D2: D1 + Stations 8a, 9, 10, 11p, 11d, 12a
For tumors invading the esophagus: D1+ includes 110 and 
D2 includes 19, 20, 110, and 111.
(B) Distal gastrectomy
D0: Any lymphadenectomy less than D1
D1: Stations 1, 3, 4sb, 4d, 5, 6, 7
D1+: D1 + stations 8a, 9
D2: D1 + stations 8a, 9, 11p, 12a

Fig. 2  Line diagram showing gastric nodal stations. (A) Perigastric nodes. (B) Perigastric and regional nodes with the stomach removed to 
reveal the pancreas. (C) Nodes along the G-E junction, aorta and diaphragmatic hiatus. See ►Table 2 for number keys. AoH, aortic hiatus of 
diaphragm; HAP, hepatic artery proper; LGA, left gastric artery; LGE, left gastroepiploic artery; LRV, left renal vein; RGA, right gastric artery; 
RGE, right gastroepiploic artery; SMA, superior mesenteric artery; SMV, superior mesenteric vein; SplA, splenic artery.

Fig. 1  Virchow node. Coronal reformatted contrast enhanced computed 
tomography of thorax and upper abdomen showing large tumor in the 
lesser curvature of stomach (open arrow). Left supraclavicular fossa 
shows a lobulated heterogeneously enhancing nodal mass (solid arrow).
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Fig. 3  Station 1. Axial (A) and coronal (B) reformatted contrast 
enhanced computed tomography images in arterial phase showing 
first branch of ascending limb of left gastric artery (yellow area) along 
which station 1 nodes are expected in right paracardial location.

Fig. 4  Station 2. Axial computed tomography images in arterial (A) and 
venous (B) phase. The esophagogastric branch of left subphrenic artery 
(yellow area) is seen in (A) along which lie the left paracardial nodes 
(yellow arrow in B). Gastric wall thickening can also be seen in (B).

Fig. 5  Station 3. Axial computed tomography images in arterial (A) and 
venous (B) phase. Station 3 location (yellow area) is depicted in figure (A) 
along the left gastric artery branches and distal part of right gastric artery and 
its second branch, along the lesser curvature of stomach. Figure (B) shows few 
lesser curvature nodes (arrows). Gastric wall thickening can also be seen in (B).

Fig. 6  Station 4. Axial computed tomography images in arterial 
phase depict short gastric arteries (yellow area in A), left and right 
gastroepiploic arteries along the greater curvature of stomach (yel-
low area in B) which is the location for station 4 gastric nodes.

Fig. 7  Station 4d/4sa. Axial computed tomography images in venous 
phase (A) and (B) show enlarged lymph nodes along short gastric 
arteries (station 4sa, arrow in A) and right gastroepiploic artery (sta-
tion 4d, arrow in B).

Nodal mapping in CT – What the Surgeon 
Wants to Know

	• T-status of the tumor; location, relation with the sur-
rounding structures

	• Presence of enlarged or suspicious lymph node in perigas-
tric area

	• Presence of enlarged or suspicious lymph nodes in 
para-aortic, aortocaval, mediastinal, and left supraclavic-
ular nodes

	• Comparison of pre- and postchemotherapy nodal burden 
before surgery
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Fig. 11  Station 8. Axial CT (A) in arterial phase depicts the station 8 location 
along the common hepatic artery (yellow area in A). Axial CT (B) in venous 
phase show station 8 nodes (arrow in B). CT, computed tomography.

Fig. 8  Station 5. Coronal reformatted CT in arterial phase (A) depicts the suprapyloric region (yellow area in A) with proximal part of right 
gastric artery along which lie the station 5. Axial and coronal reformatted CT (B) and (C) in venous phase shows suprapyloric nodes (arrow) and 
pyloric wall thickening. CT, computed tomography.

Fig. 10  Station 7. Axial and coronal reformatted CT (A) and (B) in arterial phase showing origin and proximal left gastric artery along which 
lie station 7 nodes (yellow area in A and B). Axial CT in venous phase show multiple left gastric nodes (arrow in C). CT, computed tomography.

Fig. 9  Station 6. Axial CT (A) shows the region of station 6 nodes 
along first branch and proximal part of right gastroepiploic artery 
(yellow area in A). Coronal reformatted CT (B) in venous phase 
shows few prominent infrapyloric nodes (arrow in B). CT, computed 
tomography.
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Fig. 12  Station 9. Axial CT (A) in arterial phase shows the celiac trunk 
along which lie the station 9 (yellow area in A). Axial CT (B) in venous 
phase shows a small celiac node in a patient with known gastric car-
cinoma (arrow in B). CT, computed tomography.

Fig. 13  Station 10. Axial computed tomography in arterial phase 
depicts the station 10 location at splenic hilum (yellow area). When 
involved, it may require splenectomy.

Fig. 14  Station 11. Axial computed tomography (A) and (B) in arte-
rial phase show station 11 location along proximal (A) and distal (B) 
splenic artery, that is, station 11p and 11d, respectively.

Fig. 15  Station 12. Axial CT (A) in arterial phase demarcates station 12: 
the hepatoduodenal ligament nodes along proper hepatic artery (12a), bile 
duct (12b), and portal vein (12p) (yellow area in A). Axial CT (B) in venous 
phase shows a necrotic station 12 node (arrow in B), likely involving the 
hepatic artery proper, hence unresectable. CT, computed tomography.

Fig. 16  Station 13. Axial CT (A) in arterial phase depicts the station 13 loca-
tion, the retropancreatic nodes, on posterior surface of pancreatic head 
cranial to duodenal papilla (yellow area in A). Axial CT (B) in venous phase 
shows an enlarged station 13 node, sometimes also referred to as pos-
terosuperior pancreaticoduodenal node. If surgery is planned, it requires 
kocherization of duodenum for its resection. CT, computed tomography.

Fig. 17  Stations 14 to 15. Axial computed tomography depicts the 
location of station 14v (A) along superior mesenteric vein and station 
15 (B) along middle colic vessels.



213Lymph Node Mapping in Gastric Carcinoma  Maru et al.

Journal of Gastrointestinal and Abdominal Radiology ISGAR  Vol. 4  No. 3/2021  ©  2021. Indian Society of Gastrointestinal and Abdominal Radiology. 

Fig. 18  Station 16. Axial CT images (A) and (B) depicts station 16 location which encompass the retroperitoneal nodes in gastric cancer (yel-
low area in A and B). Axial CT image (C) shows enlarged retroperitoneal nodes and (D) shows small but multiple retroperitoneal nodes raising 
suspicion for metastatic involvement. CT, computed tomography.
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