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The Pancreas 
Pancreas is a soft lobulated organ located retroperitoneally across the 
posterior abdominal wall, it sits behind the stomach across the back of the 
abdomen. 
It is described as an organ having head, neck, body, and tail. 
The head is disc-shaped and lies within the concavity of the 2nd part of the 
duodenum.  
Part of the head extends to the left behind the superior mesenteric 
vessels, it is called Uncinate process. 
The body extends to the left side and ends as a tail near the hilus of the 
spleen. 

  
 
The pancreas is made up of two types of glands so it’s considered as a 
mixed gland,  
1-An exocrine gland that secretes digestive enzymes and Sodium 
bicarbonate into the duodenum through the main and accessory 
pancreatic ducts. Both ducts are usually interconnected. 
2-An endocrine gland which consists of the islets of Langerhans, 
that secretes hormones directly to the blood. 



Relations to the pancreas in general  
Anteriorly: Stomach and lesser sac. 
Posteriorly: Posterior abdominal wall, abdominal aorta, origin of the 
superior mesenteric artery, superior mesenteric vein, psoas muscle, left 
kidney, splenic artery, splenic vein, the spleen. 
 
Note that: 
-posterior to the head of pancreas is the inferior vena cava and common 
bile duct. 
-posterior to the neck of pancreas is the portal vein. 
-the tail is narrow, it passes forward in the lienorenal ligament (also called 
splenorenal ligament) and comes in contact with the hilum of the spleen.  
* You might refer to the recording at 11:10, It could help you somehow 
memorize the relations of pancreas.  
 

 
 
 
 
 



 

Cross section in the body 



Blood supply 
The pancreas receives blood supply from the inferior pancreaticoduodenal 
artery (which comes from the superior mesenteric artery) and superior 
pancreaticoduodenal artery (which comes from the celiac trunk), together 
with the pancreatic branches of the splenic artery. 
 

Venous drainage  
Veins accompanying the arteries drain into the portal vein. 
 

Lymphatic drainage 
Passing along the arteries to the celiac lymph nodes and preaortic lymph 
nodes around the superior mesenteric artery and celiac trunk. 
 
 

 



Histology of the pancreas 
Exocrine Pancreas: the pancreas is classified as a compound tubuloacinous 
gland divided into lobules by connective tissue septa. Lobules are 
composed largely of grape-like clusters of exocrine cells called acini, acini 
are of serous type (release watery secretions). The acini are pear-shaped or 
short tubular groups of pancreatic cells. The connective tissue is very little 
between two acini. Each acinus consists of a group of pyramidal cells with 
their apical tips towards the lumen. The cells rest upon the basal lamina.  
Each cell has a big basal spherical nucleus and one or two nucleoli. Half of 
the cell towards the lumen (the apical part) contains numerous zymogen 
granules in the cytoplasm these zymogen granules are the exocrine 
enzymes. The basal zone contains endoplasmic reticulum and elongated 
mitochondria. The apical region of the cells shows irregular microvilli. In 
the lumen of many acini one or more epithelial cells can be seen, called 
centroacinar cells. 
 

 Pancreatic ducts 
Secretions from acini flow out of the pancreas through a tree-like series of 
ducts. 

1. Intercalated ducts receive secretions from acini as they are inserted 
or pierced there. They have flattened cuboidal epithelium that 
extends up into the lumen of the acinus to form what are called 
centroacinar cells.  

2. Intralobular ducts have a classical cuboidal epithelium and are seen 
within lobules. 

3. Interlobular ducts are found between lobules, within the connective 
tissue septa. They vary considerably in size. The smaller forms have a 
cuboidal epithelium, while a columnar epithelium lines the larger 
ducts. 

 
 
 



4. The main pancreatic duct received secretion from interlobular ducts 
and rungs along the whole length of the pancreas and penetrates 
through the wall of the 2nd part of duodenum. 

 

 
 

 



Endocrine pancreas: An endocrine gland, which consists of the islets of 
Langerhans, secretes hormones into the bloodstream.  
Islets of Langerhans are named for the German physician Paul 
Langerhans, who first described them in 1869.  
The normal human pancreas contains about 1,000,000 islets most of them 
found in the tail of pancreas.  
-In diabetic children (type 1 diabetes) the patient has a pancreas but 
without islets (endocrine glands), a pancreas transplant from someone 
who passed away recently offers a potential cure for this condition. 
 
Cells of islets of Langerhans  
1-Beta cells (β-cells), they make about 65-80% of the cells in the islets and 
produce Insulin which drives glucose from the blood stream into the cells. 
2-alpha cells (α-cells), 15-20%, they produce an opposing hormone, 
Glucagon which releases glucose from the liver and fatty acids from fat 
tissue into the blood stream. 
3-Delta cells (δ-cells), 3-10%, they secrete somatostatin a strong inhibitor 
of somatotropin, insulin, and glucagon; its role in metabolic regulation is 
not yet clear. Somatostatin is also produced by the hypothalamus and 
functions to inhibit secretion of growth hormone by the pituitary gland.  

 

 



Embryology of Pancreas 
The Pancreas develops from the endodermal lining of the duodenum as a 
dorsal and ventral buds. 
The dorsal bud is in the dorsal mesentery and the ventral bud is in the 
ventral mesentery, close to the bile duct.  
When the duodenum rotates longitudinally around its own axis and 
becomes C-shaped, the ventral bud and the entrance of the common bile 
duct in the duodenum are shifted dorsally. 
The ventral bud comes to lie immediately below and behind the dorsal 
bud, finally the parenchyma and duct systems of both buds fuse 
together. The duodenum swings to the right side, and the pancreas and 
duodenum settles down on the posterior abdominal wall in a 
retroperitoneal position. 
The ventral pancreatic bud forms the Uncinate process and inferior part 
of the head of pancreas, where as the dorsal bud forms the Remaining 
part of pancreas.  
 

 



 
 
 
When the duodenum settles down on the posterior abdominal wall the 
posteroperitoneum melts away while the anteroperitoneum stays and 
covers the pancreas, duodenum and posterior abdominal wall. So the 
pancreas converts from being intraperitoneal into becoming 
retroperitoneal (extraperitoneal). 
 
Notice that the opening of the common bile duct & pancreatic duct 
became on the posterior medial side of the duodenum.  
 
 
 
 



Development of Pancreatic Ducts 
The main pancreatic duct is formed by the union of the ventral pancreatic 
duct with the distal part of the duct of dorsal bud. 
The proximal part of the dorsal pancreatic duct, either obliterates or 
persists to form the Accessory pancreatic duct. 
The main pancreatic duct, together with common bile duct, enter the 
Ampulla of Vater which enters the posteromedial wall of the duodenum 
at the site of Major Papilla & it’s considered as a mid-point of the 
posteromedial side length.  
Accessory pancreatic duct when persist (in 10% of cases while in 90% of 
cases it doesn’t exist), drains the lower part of the head and uncinate 
process, 
it opens into the duodenum at Minor Papilla, 3cm proximal (above) to the 
opening of the main duct.  
 
*spiral valve: located at the end of pancreatic duct prevents the bile from 
entering the pancreatic duct which may digest the pancreas. 
*sphincter of oddi: The sphincter of Oddi refers to the smooth muscle 
that surrounds the end portion of the common bile duct and pancreatic 
duct. This muscle relaxes during a meal to allow bile and pancreatic juice 
to flow into the intestine. 
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Variations of the opening of common bile duct and 
pancreatic duct into the duodenum  

A- In 85% of cases the common bile duct and pancreatic duct end in the 
Ampulla of Vater. 
B- In 5% of cases, Ampulla of Vater is not present.  
C- In 9% of cases, the common bile duct and pancreatic ducts open 
separately into the duodenum. 
 
 
 

 
 
 

variations of the third portion of common bile duct to 
pancreas  
 
What we mean by a tongue of pancreatic tissue: Posterior surface of the  
Head of pancreas and common bile duct. 
 
 
A, B - The bile duct is partially covered by a tongue of pancreatic tissue 
(44%). 
C- The bile duct is completely covered by pancreatic tissue (30%). 



D- The duct is uncovered by pancreatic tissue and located on the posterior 
surface of the pancreas (16.5%). 
E- The common bile duct is covered by two tongues of pancreatic tissue 
(9%). 

 
 

Summary and beneficial information 
Pancreatic islets of Langerhans develop from the parenchyma of pancreas 
at the third month of fetal life. 
Insulin secretion begins at the fifth month.  
Pancreatic connective tissue develops from the visceral surrounding 
mesoderm.  
The liver bud appears as an endodermal out growth from the distal part of 
the Foregut (Duodenum), this gives rise to the liver and extra hepatic 
biliary passages. 
During development, rotation and Rt swinging of duodenum, the bile duct 
entrance in duodenum is shifted from its initial anterior to  a posteromedial 
position.  
The Pancreas develops from the endodermal lining of the duodenum as a 
dorsal and ventral buds. During rotation of duodenum, the ventral bud is 
shifted dorsally and fuses with the dorsal bud. 
islets of Langerhans develops from the parenchyma of pancreas at the 
third month of fetal life. 


