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The lymphatic system provides a route for the spread of inflammation and malignancies. The
identification of nodal stations and lymphatic pathways of tumor spread is important for tumor
staging, choice of therapy, and the prediction of the prognosis of patients with malignant dis-
eases. Because lymph node metastasis is common in primary intra-abdominal malignant tu-
mors, its detection is essential for radiologists to understand the pattern of disease spread. Us-
ing schematic pictures and color-coded CT images, this pictorial essay describes the locations
and nomenclature of the abdominal lymph nodes. Furthermore, the lymphatic drainage path-
ways of the upper and lower gastrointestinal tracts, liver, gallbladder, bile duct, and pancreas
have been highlighted. In addition, lymph nodes belonging to the regional lymph nodes in ma-
lignant tumors arising from each organ are described, and certain cases are presented with im-
ages from patients.

Index terms Abdomen; Lymph Nodes; Lymphatic System; Neoplasms

INTRODUCTION

Lymph flow from the peritoneal space proceeds through the thoracic duct to the intratho-
racic lymph nodes (1). This extracellular fluid then returns into circulation (2). In the abdo-
men, the pathways of lymphatic drainage accompany the blood vessels supplying or drain-
ing the organs, and are located within the peritoneal ligaments, mesentery, or mesocolon (3).
Cells of the tumors affecting the gastrointestinal tract and abdominal organs enter lymphatic
vessels and travel to the lymph nodes along the lymphatic drainage pathways. In other
words, the lymphatic system provides a route for the spread of tumor cells.

Metastases to lymph nodes play a major role in tumor staging, choice of therapy, and pre-
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dicting prognosis of patients with malignant diseases (2-4). Based on the lymphatic drainage
pathway from each organ, the site of occurrence of lymph node metastasis can be predicted.
Moreover, the site with a high probability of lymph node metastasis can be predicted at fol-
low-up after treatment. In addition, when the primary site of the tumor is unknown, it can

be traced by the location and distribution of metastatic lymph nodes. Therefore, the identifi-

Fig. 1. Location and nomenclature of the lymph nodes around the stomach.

A. Schematic drawing of the lymph nodes located around the stomach.

B-E. Axial CT images show left gastric (purple), lesser curvature (dark red), greater curvature (orange), su-
prapyloric (blue), celiac (yellow), common hepatic artery (light blue), hepatoduodenal (dark green), and
splenic hilar (light yellow) nodes.
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cation of nodal stations and understanding the pathway of lymph node metastasis is critical-
ly important for patients with cancer.

This pictorial review presents the nomenclatures and locations of abdominal lymph nodes
on schematic pictures and color-coded CT images. In addition, the drainage pattern of the
abdominal lymph nodes is presented schematically, and examples of lymph node metastases
in cancers are shown as CT images. Our nomenclature of regional lymph nodes is based on
the eighth edition of the American Joint Committee on Cancer (AJCC) staging manual (5).

STOMACH

The nomenclature and location of lymph nodes around the stomach are shown in Fig. 1.

The location and station numbers of the perigastric lymph nodes based on Japanese Classifi-

Fig. 2. Location and station numbers of the perigastric lymph nodes based on the Japanese Classification of
Gastric Cancer.

1: right paracardial nodes, 2: left paracardial nodes, 3: lesser curvature nodes, 4: greater curvature nodes, 5:
suprapyloric nodes, 6: infrapyloric nodes, 7: nodes along the left gastric artery, 8: nodes along the common
hepatic artery, 9: celiac artery nodes, 10: splenic hilar nodes, 11: splenic artery nodes, 12: hepatoduodenal
ligament nodes, 13: nodes on the posterior surface of the pancreatic head, 14a: nodes along the superior
mesenteric artery, 14v: nodes along the superior mesenteric vein, 16: paraaortic nodes.

Fig. 3. Lymphatic drainage pathways
for the stomach.

The lymph nodes of the stomach drain
into other lymph nodes that are grouped
into four zones: superior gastric (1), su-
prapyloric (1), pancreaticolineal (pan-
creaticosplenic, Il), and inferior gastric
(infrapyloric, IV). The arrows indicate the
direction of lymph flow to the lymph
nodes.
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cation of Gastric Cancer (JCGC) are shown in Fig. 2 (6). The gastric lymph drains into four
zones (Fig. 3). The lymph from the proximal portion of the stomach drains into the superior
gastric nodes surrounding the left gastric artery, while the lymph from the distal portion of
the lesser curvature drains into the suprapyloric nodes. The lymph from the body and fun-
dus of the stomach drains along the left gastroepiploic and short gastric arteries to the pan-
creaticosplenic lymph nodes. The lymph along the right gastroepiploic vessels drains into
the subpyloric nodes. Further, all lymph from the stomach eventually passes to the celiac
nodes located around the root of the celiac artery (7).

The regional and non-regional lymph nodes for gastric cancer based on AJCC criteria and
JCGC are listed in Table 1 (5, 6). Regional/non-regional lymph node metastasis is common

and related to poor prognosis in gastric cancer (Fig. 4) (8).

DUODENUM

The nomenclature and location of the lymph nodes around the duodenum are shown in
Fig. 5. Drainage of lymph from the duodenum is divided into the anterior and posterior

Table 1. Gastric Cancer Lymph Node Groups

AJCC (8th Edition)

Perigastric along the greater curvature (including greater curvature, greater omental), perigastric
along the lesser curvature (including lesser curvature, lesser omental), right and left paracardial
Regional lymph nodes (cardioesophageal), suprapyloric (including gastroduodenal), infrapyloric (including
gastroepiploic), left gastric artery, celiac artery, common hepatic artery, hepatoduodenal (along
the proper hepatic artery, including portal), splenic artery, splenic hilum
Retropancreatic, pancreaticoduodenal, peripancreatic, superior mesenteric, middle colic,

Non-regional (distant) lymph nodes . .
paraaortic, retroperitoneal

JCGC (3rd English Edition)
Regional lymph nodes Lymph node numbers 1-12 and 14v

Non-regional (distant) lymph nodes  Any other nodes

AJCC = American Joint Committee on Cancer, JCGC = Japanese Classification of Gastric Cancer, v=vein

vanced gastric cancer at lesser curva-
| ture and metastatic lymph nodes.
The coronal CT image shows enlarged
and heterogeneously enhanced right
paracardial lymph nodes (arrows).
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Fig. 5. Location and nomenclature of the lymph nodes around the duodenum.

A. Schematic drawing of the lymph nodes of duodenum.

B-E. Axial CT images show suprapyloric (blue), celiac (yellow), superior mesenteric (purple), splenic hilar
(light yellow), anterior pancreaticoduodenal (green), and posterior pancreaticoduodenal (orange) nodes.
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groups (Fig. 6). The anterior lymphatic group drains into the pancreaticoduodenal nodes lo-

cated along the superior and inferior pancreaticoduodenal arteries and pyloric nodes located
along the gastroduodenal artery. The posterior lymphatic group connects posteriorly to the
head of the pancreas and drains into the superior mesenteric nodes. The efferent lymphatic

vessels from the duodenum drain into the celiac nodes (6).
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Fig. 6. Lymphatic drainage pathways
for the duodenum.

Lymphatic drainage of the duodenum
is divided into the anterior and pos-
terior groups. The arrows and dot-
ted arrows indicate the direction of
lymph flow in the anterior and poste-
rior groups, respectively.

Fig. 7. Location and nomenclature of the mesenteric nodes of the jejunum and ileum.

A. Schematic drawing of the lymph nodes of jejunum and ileum.

B, C. Axial CT images show central superior group (purple) and juxtaintestinal group (green) of superior mes-
enteric nodes.

®
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The regional lymph nodes for the non-ampullary duodenum are the retropancreatic, he-

patic artery, inferior pancreaticoduodenal, and superior mesenteric nodes.

JEJUNUM & ILEUM

Lymphatic plexuses located in the walls of the jejunum and ileum drain into the mesenter-
ic nodes. Numerous mesenteric nodes are located along the arteries adjacent to the intestine
and in the proximal part of superior mesenteric artery (Fig. 7) and drain to the superior mes-
enteric nodes (Fig. 8). The lymphatic vessels of the terminal ileum drain into the ileocolic
nodes along the branches of the ileocolic artery (6).

Fig. 8. Lymphatic drainage pathways
for the jejunum and ileum.

The mesenteric nodes located near
the small intestine and along the mes-
enteric artery drain into the superior
mesenteric nodes. The arrows indi-
cate the direction of lymph flow to the
lymph nodes.

Fig. 9. A 58-year-old male with jejunal
cancer and metastatic lymph nodes.
Axial CT image shows multiple en-
larged superior mesenteric lymph
nodes (arrows).
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Fig. 10. Location and nomenclature of the nodes of the appendix and colon.

A. Schematic drawing of the lymph nodes of the appendix and colon.

B-G. Axial CT images show ileocolic (yellow), right colic (light blue), pericolic (pink), middle colic (green), left
colic (orange), inferior mesenteric (dark green), and superior rectal (dark blue) nodes.

: Superior mesenteric nodes ) Paracolic nodes

Epicolic nodes

Middle colic nodes — Left middle colic nodes

Right colicnodes — \ __ Inferior mesenteric nodes

Ileocolic nodes

Left colic nodes

Appendicular nodes

Superior rectal nodes
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The regional lymph nodes for jejunal and ileal malignant tumors based on the AJCC criteria
are the mesenteric and superior mesenteric nodes (Fig. 9). Additionally, the cecal and ileoco-

lic nodes are the regional nodes for the terminal ileum (5).

APPENDIX, COLON, RECTUM, AND ANUS

The location and nomenclature of lymph nodes of the appendix and colon are shown in
Fig. 10. The lymph from all parts of the colon flows sequentially to the epicolic nodes located
directly on the colon, paracolic (pericolic) nodes located along the mesenteric border, inter-
mediate mesocolic nodes located along the colic arteries, and then to the superior or inferior
mesenteric nodes (3, 6). The lymph from the appendix and cecum follows along the ileocolic
vessels toward the root of the superior mesenteric nodes. In the ascending colon, the lymph
drains through the nodes located along the ileocolic and right colic arteries to the superior
mesenteric nodes. Lymphatic drainage of the transverse colon occurs through the middle
colic nodes to the superior mesenteric nodes and that of the descending and sigmoid colon
occurs through the left colic nodes to the inferior mesenteric nodes (Fig. 11) (9, 10).

The location and nomenclature of lymph nodes of the rectum and anus are shown in Fig.
12. The lymph from the superior half of the rectum ascends along the superior rectal vessels
and then passes to the inferior mesenteric nodes. The lymph from the inferior half of the
rectum and anus above the dentate line drains into the internal iliac nodes. The lymphatics
from the anus below the dentate line drain into the superficial inguinal nodes, and then to
the external iliac nodes (Fig. 13) (6, 9).

Regional nodal metastasis is one of the most common ways of tumor spread in colorectal
cancer (Figs. 14, 15) (11). The regional lymph nodes for colorectal cancer based on AJCC cri-

Fig. 11. Lymphatic drainage path-
ways for the appendix and colon.
From all parts of the colon, the lymph
flows sequentially to the epicolic and
paracolic (pericolic) nodes located
along the mesenteric border, meso-
colic nodes located along the colic ar-
teries, and superior and inferior mes-
enteric nodes. The arrows indicate the
direction of lymph flow to the lymph
nodes.
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Fig. 12. Location and nomenclature of the nodes of the rectum and anus.

A. Schematic drawing of the lymph nodes of the rectum and anus.

B-E. Axial CT images show common iliac (light yellow), superior rectal (green), external iliac (orange), inter-
naliliac (light blue), superficial inguinal (dark blue), and mesorectal (pink) nodes.

®)

Common iliacnodes

Superior rectal nodes
Internaliliac nodes -

Externaliliac nodes

—— Mesorectal nodes

Superficial inguinal nodes

teria are listed in Table 2. The regional lymph nodes for anal cancer are the mesorectal, in-

guinal, superior rectal (hemorrhoidal), external iliac, and internal iliac (hypogastric) nodes
(Fig. 16) (5).
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Fig. 13. Lymphatic drainage path-
ways for the rectum and anus.

The arrows indicate the direction of
the lymph flow to the lymph nodes.

-’ Fig. 14. A 69-year-old male with as-
cending colon cancer and metastatic
lymph nodes.

Axial CT image showing right colic
nodes (arrows) located along the right
colic artery (arrowhead).

LIVER, GALLBLADDER, AND BILE DUCT

The location and nomenclature of the lymph nodes of the liver, gallbladder, and bile duct
are shown in Fig. 17.

1250 jksronline.org



JOURNAL of
THE KOREAN SOCIETY of
J Korean Soc Radiol 2022;83(6):1240-1258 RADIOLOGY

Fig. 15. A73-year-old male with rectal cancer and metastatic lymph nodes.
A, B. Axial (A) and coronal (B) CT images showing the superior rectal nodes (arrows) near the superior rectal
vessels.

Fig. 16. A 58-year-old male with rectal
cancer involving the anus and meta-
static lymph nodes

Axial T2-weighted magnetic reso-
¥ nance image shows left superficial in-
guinal node metastasis (arrows).

Table 2. Regional Lymph Nodes for Colorectal Cancer (AJCC 8th Edition)

Segment Regional Lymph Nodes
Cecum Pericolic, ileocolic, right colic
Ascending colon Pericolic, ileocolic, right colic, right branch of the middle colic
Hepatic flexure Pericolic, ileocolic, right colic, middle colic

Transverse colon Pericolic, middle colic
Splenic flexure Pericolic, middle colic, left colic
Descending colon  Pericolic, left colic, sigmoid, inferior mesenteric

Sigmoid colon Pericolic, sigmoid, superior rectal (hemorrhoidal), inferior mesenteric
Rectosigmoid Pericolic, sigmoid, superior rectal (hemorrhoidal), inferior mesenteric
Rectum Mesorectal, superior rectal (hemorrhoidal), inferior mesenteric, internaliliac, inferior

rectal (hemorrhoidal)
AJCC = American Joint Committee on Cancer

Lymphatic drainage of the liver is divided into two major pathways: superficial and deep
(Fig. 18). Numerous superficial lymphatic networks are located under the capsule of the liver.
From the anterior surface of the liver, the superficial lymphatic drainage either ascends to-
ward the anterior diaphragmatic nodes or joins with the lymphatic networks of the inferior
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Fig. 17. Location and nomenclature of liver, gallbladder, and bile duct nodes.

A. Schematic drawing of the lymph nodes of the liver, gallbladder, and bile duct.

B-E. Axial CT images show left gastric (purple), hepatic (yellow), celiac (light blue), cystic (dark green), ante-
rior pancreaticoduodenal (blue), posterior pancreaticoduodenal (orange), and aortocaval (light green)
nodes.

@ Phrenic nodes ————

Left gastric nodes

Cystic nodes
__Celiac nodes

Hepatic nodes .

Posterior pancreaticoduodenal nodes
(Retropancreatic nodes)

surface to drain into the hepatic hilar nodes. The lymph from the superior surface of the liv-

er drains into the diaphragmatic nodes and from the posterior surface into the inferior
phrenic and paraaortic nodes. The lymph from the inferior surface mostly drains into the
hepatic hilar nodes and joins the lymphatic vessels located in the hepatoduodenal and gas-
trohepatic ligaments. Further, the nodes located in the gastrohepatic ligament drain into the
left gastric nodes (3).

The deep networks located along the hepatic veins drain into the lymph nodes located
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around the inferior vena cava above the diaphragm. The deep lymphatic networks follow the
portal veins, drain into the lymph nodes at the hepatic hilum, and then into the nodes locat-
ed in the hepatoduodenal ligament. The nodes located in the hepatoduodenal ligament can
be separated into two major chains: the anterior periportal (hepatic artery) chain and poste-
rior periportal (portocaval) chain. The anterior periportal chain begins at the hepatic artery
nodes, follows the common hepatic artery to the celiac nodes, and drains into the cisterna
chyli. The posterior periportal chain, which begins at the portocaval nodes, is located poste-
riorly to the portal vein in the hepatoduodenal ligament. This chain drains into the retropan-
creatic nodes and the aortocaval nodes before draining into the cisternal chyli (3).

Lymph node metastasis is rare in hepatocellular carcinoma, but is generally associated
with poor prognosis (12). The regional lymph nodes for hepatocellular carcinoma based on
the AJCC criteria are the hilar, hepatoduodenal ligament, inferior phrenic, and caval nodes.
Among them, the hepatic artery and portal vein nodes are the most prominent. The regional
lymph nodes of the left intrahepatic cholangiocarcinoma are the inferior phrenic and hilar
(Fig. 19) and the regional lymph nodes of the right intrahepatic cholangiocarcinoma include
the hilar, periduodenal, and peripancreatic nodes (Fig. 20).

Fig. 18. Lymphatic drainage pathways for the liver.
A, B. Superficial (A) and deep (B) lymphatic pathways in the liver. Arrows and dotted arrows indicate the di-
rection of lymph flow to the lymph nodes.

Fig. 19. A 58-year-old male with intra-
hepatic cholangiocarcinoma in seg-
ment 4 and metastatic lymph nodes.
A coronal CT image showing meta-
static left gastric nodes (arrows) lo-
cated along the left gastric artery (ar-
rowheads).
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Fig. 20. A 68-year-old male with intra-
hepatic cholangiocarcinoma in the
right hemiliver and metastatic lymph
node.

An axial CT image showing intrahepat-
ic cholangiocarcinoma (arrowheads)
in the right hemiliver and metastatic
retropancreatic node (arrows).

i

Fig. 21. A 54-year-old male with ampulla of Vater cancer and metastatic lymph nodes.

A. An axial CT image shows a hypoattenuating mass (arrowheads) arising from the ampulla of Vater and an
enlarged retropancreatic node (arrows).

B. Axial CT image also shows enlarged nodes located along the common hepatic artery (arrow) and portal
vein (arrowheads).

The regional lymph nodes for perihilar cholangiocarcinoma are the hilar, cystic duct, cho-

ledochal, portal, hepatic arterial, and posterior pancreaticoduodenal nodes, whereas the
nodes located in the hepatoduodenal ligament are non-regional lymph nodes. The regional
nodes of the distal bile duct cancer are the pancreaticoduodenal nodes and nodes located
along the common bile duct, hepatic artery, and right lateral wall of the superior mesenteric
artery. The peripancreatic nodes and the nodes located along the hepatic artery and portal
vein are regional nodes for the ampulla of Vater malignancy (Fig. 21).

In gallbladder cancer, the lymph nodes located along the common bile duct, hepatic ar-
tery, portal vein, and cystic duct are the regional lymph nodes.

EXOCRINE PANCREAS

The location and nomenclature of the lymph nodes of the pancreas are shown in Fig. 22.
Lymphatic drainage of the head of the pancreas is different from that of the body and tail (2,
13). The lymphatic drainage pathway of the head of the pancreas is similar to that of the duo-
denum. The anterior and posterior pancreaticoduodenal nodes drain through the pyloric
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Fig. 22. Location and nomenclature of the nodes of the pancreas.

A. Schematic drawing of the lymph nodes of the pancreas.

B-E. Axial CT images show suprapyloric (green), hepatic (light blue), celiac (yellow), superior mesenteric
(purple), pancreaticosplenic (gray), splenic hilar (light yellow), anterior pancreaticoduodenal (dark blue),
and posterior pancreaticoduodenal (orange) nodes.

®

. Superior mesenteric nodes
Celiac nodes

Hepatic nodes

Pyloric nodes —

Posterior pancreaticoduodenal
(retropancreatic) nodes

Pancreaticosplenic nodes

Anterior pancreaticoduodenal
nodes

nodes into the celiac, hepatic, and superior mesenteric nodes (6). The lymphatic drainage of

the body and tail of the pancreas follows the dorsal pancreatic artery and the splenic artery
and vein to the celiac node (Fig. 23).

The most common pancreatic cancer is the ductal adenocarcinoma (14). Lymph node me-
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Fig. 23. Lymphatic drainage pathways
for the pancreas.

The lymphatic drainage of the head
of the pancreas differs from that of
the body and tail. Arrows and dotted
arrow indicate the direction of lymph
flow to the lymph nodes.

Fig. 24. A 66-year-old female with pancreatic tail cancer and metastatic lymph nodes.

A. Axial CT image shows a heterogeneously enhancing node (arrows) located at the splenic hilum and two
metastatic nodules (arrowheads) located in the liver.

B. Axial CT image shows a small pancreaticosplenic node (arrows) located near the splenic artery (arrow-
heads).

tastases are common in pancreatic cancer because of rich lymphatic networks located

around the pancreas and are associated with a poor prognosis (14, 15). The regional lymph
nodes of the pancreas head and neck based on AJCC criteria include the pyloric nodes, pan-
creaticoduodenal nodes, as well as the nodes located along the common bile duct, common
hepatic artery and portal vein, superior mesenteric vein, and right lateral wall of the superior
mesenteric artery. For cancers of the body and tail of the pancreas, the splenic hilar nodes
and those located along the common hepatic artery, celiac axis, and splenic artery are region-
al lymph nodes (Fig. 24) (5).

CONCLUSION

Identifying nodal stations and understanding the pathway of lymph node metastasis is
critically important for predicting the pathway of disease dissemination and diagnosing
lymph node metastasis. This pictorial essay may be helpful for the daily practice of radiolo-

gists specializing in abdominal imaging.
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