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Surgical Anatomy of the Biliary-pancreatic-duodenal Region
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Regional anatomical structures and embryogenesis

The biliary-pancreatic-duodenal region is located in the retroperitoneum in the upper abdomen, composed of the
duodenum, pancreas, and distal bile duct (referred to as: Region) (Fig. 1-1A).

In the region, the part of duodenum presents a "C" shape surrounding the head of the pancreas; The common bile duct
travels behind the upper part of duodenum and the rear of the pancreas head, and after convergence with the main pancreatic
duct within the wall of the descending part of duodenum, then forms the ampulla and opens in the major papilla; The portal
vein-superior mesenteric vein axis travels through the region. Behind the pancreatic neck, the superior mesenteric artéry,
starting from the abdominal aorta, goes down across the front of the of transverse part of duodenum.

In this region, the organs have a common embryonic origin, common arterial supply and venous return and lymphatic
drainage network.

The duodenum originates from the tail section of the primitive foregut and the head segment of the midgut (Fig. 1-1B).
Starting from the fourth week of embryogenesis, the hepatic diverticulum and the dorsal pancreatic bud grow from the
primitive duodenum, then the ventral pancreatic bud grows from the former base near the foregut (Fig. 1-1B,). During the
formation of hepatic diverticulum, the liver, cystic duct and gallbladder, and hepatic duct and common bile duct develop
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Fig. 1-1 Anatomic structures of the bilary-pancreatic-duodenal region and its embryogenesis

(Fig. 1-1B,). The ventral pancreas, including the dorsal pancreas and the above structures, rotates with the duodenum
(Fig. 1-1B,). After the completion of rotation, the ventral and dorsal pancreas move closer to each other and fuse together. The
ventral and dorsal pancreatic ducts communicate with each other to form the main pancreatic duct, which converges with the
common bile duct. The above two form the ampulla and open in the major papilla. The dorsal pancreatic duct's segment near
the intestine forms the accessory pancreatic duct, which opens in the small papilla proximal to the major duodenal papilla
(Fig. 1-1Bs 4).

In addition, with the development of the midgut, the yolk sac vessels complete a series of complex processes including
angiogenesis, absorption and reconstruction, ultimately forming the portal-superior mesenteric venous axis, which throughout
the region goes toward the liver. The superior mesenteric arteries originating from the abdominal aorta travels downward
behind the pancreatic neck. At this point, the anatomical structure of the region generating in the embryonic period has been
fully formed. In clinics, the junction of the duodenum, distal bile duct and pancreas in this region, is usually called the
"biliary-pancreatic-duodenal junction" (BPDJ) (Fig. 1-1A).
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Arteries and veins in the Region

Arteries

The gastroduodenal artery separated from the common hepatic artery, the inferior pancreaticoduodenal artery separated
from the superior mesenteric artery and splenic artery are the main feeding arteries of the region (Fig. 1-2A).

The common hepatic artery from the celiac trunk turns right to the rear of the upper part of duodenum, extends upward as
the proper hepatic artery, and simultaneously separates the gastroduodenal artery. The latter travels downward along the left
side of the common bile duct, and separates the superior duodenal artery which has thin branches for nourishing the common
bile duct. When you cut the common bile duct wall, these thin branches can be damaged leading to bleeding. Then, the
gastroduodenal artery separates the superior posteriog pancreaticoduodenal artery and several branches named duodenal
posterior arteries. The penetrating ulcers in the duodenal posterior wall can corrode the gastroduodenal artery stem, or the
above branches leading to massive upper gastrointestinal hemorrhage. Finally the gastroduodenal artery separates two
terminal arteries, the right gastroepiploic artery and the superior anterior pancreaticoduodenal artery, the former forming the
arterial arch of greater curvature of stomach with the left gastroepiploic artery, the latter and the superior posterior
pancreaticoduodenal artery forming the anterior and posterior arterial arches separately with the anterior and posterior arteries
from the inferior pancreaticoduodenal artery. The arterial arches mainly supply blood for the duodenum and the head of the
pancreas.

After separation from the celiac trunk, the splenic artery, while traveling to the splenic hilum on the upper edge of the
pancreas, separates the dorsal pancreatic artery, the great pancreatic artery, multi-branches (which might be separated from the
transverse pancreatic artery), and the transverse pancreatic artery (from the dorsal pancreatic artery) and tail artery. The

arteries mentioned above mainly supply blood for the pancreatic body, tail and part of the head.
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Fig. 1-2 Arteries and veins in the biliary-pancreatic-duodenal region

Veins

The portal vein receivs all the abdominal organs' venous flow outside the liver.

The vein network branches from the anterior and posterior pancreaticoduodenal vein around the pancreatic head flow into
the hepatic portal vein and superior mesenteric vein (Fig. 1-2B). The right gastroepiploic vein and the right colic vein often
converge into the gastrocolic trunk (Henle's trunk). The trunk converges into the right side wall of superior mesenteric vein in
front of the pancreatic head or the duodenal horizontal part. The trunk must be transected and ligated carefully during
pancreaticoduodenectomy. The confluence of the inferior anterior and inferior posterior pancreaticoduodenal veins forms the

inferior pancreaticoduodenal vein, which converges into the stem of the superior mesenteric vein or the first jejunal vein.
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The multi-tiny branches in the pancreatic body and tail converges into the splenic vein, which converges into the hepatic portal
vein with the superior mesenteric vein behind the pancreatic neck. The inferior mesenteric vein converges into the splenic vein

(about 40%), or the superior mesenteric vein (about 40%), or the confluence part of the above two veins (about 20%).

Regional lymphatic system

The lymphatic drainage of the region is included in the lymphatic drainage network of the upper abdominal organs. Lymph
nodes in the network can be divided as the 18 groups shown in Fig. 1-3. In accordance with the direction and range of
lymphatic drainage, the regional lymph node dissection range during the radical surgery for pancreatic, bile duct and ampulla
cancers is shown in Table 1-1.

5

Table 1-1 Lymph Nodes Dissection Range of the Pancreatic Head, Lower Segment of
the Common Bile Duct and Ampulla Cancers

The First Station The Second Station The Third Station

Pancreatic head 6,8,12a,,12b,,12p,,13 . 9,11,12a;,12by,12p;,12¢ 1,2,3,4,5,7,10,12b,16a,, 16b,
14b,14c,14d,14v,17 14a,15,16a,,16b,,18
Lower segment of common  12a,,12p;,12b;,13a 8,12a,,12p1,12by,12¢,12h,13b,17 5,6,7,9,14

bile duct

Ampulla 13,17 8,12a,,12b,,12p,,14 5,6,7,9,12h,12a,,12p,, 12by,12¢



