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Bud and ductology
• Ventral pancreatic bud

– Connects to Duct of Wirsung
– Migrates posteriorly to the right and then clockwise to fuse 

with dorsal bud
– Forms uncinate and inferior portion of the head

• Dorsal pancreatic bud:  body, tail and superior aspect of 
pancreatic head (has Duct of Santorini)

• Duct of Santorini:  small accessory duct draining directly into 
duodenum

• Duct of Wirsung:  major pancreatic duct merging with CBD 
before entering duodenum
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Exocrine pancreas

• Amylase, lipase, trypsinogen, 
chymotrypsinogen, carboxypeptidase, HC03-

• Amylase
– Only pancreatic enzyme secreted in active form
– Hydrolyzes alpha 1-4 linkages of glucose chains
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Endocrine function of the 
pancreas

• Alpha cells:  glucagon

• Beta cells:  insulin (center of islets)

• Delta cells:  somatostatin

• PP or F cells:  pancreatic polypeptides

• Islet cells:  also produce VIP, 5-HT, neuropeptide Y and gastrin-
releasing peptide

Thursday, April 15, 2010



Blood flow

• Majority of blood flow goes to:
– Islet cells

• After islets   blood goes to the 
acinar cells
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Hormonal control of 
pancreatic excretion

• Secretin:  Increases HC03-

• CCK:  increases enzymes 

• Acetylcholine:  increases HC03- and enzymes

• Somatostatin and glucagon:  decr exocrine function

• CCK and secretin:  most released from cells in the duodenum
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Annular Pancreas

• 2nd portion of duodenum trapped in pancreatic band
– “Double-bubble” on KUB
– Associated duodenal atresia

• Associated with Down’s Syndrome
– From ventral pancreatic bud via failure of clockwise rotation

• Rx:  duodenojejunostomy or duodenoduodenostomy 
and sphincteroplasty
– Pancreas not resected
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Pancreas divisum

• Failed fusion of pancreatic ducts

• Most are asymptomatic but some get pancreatitis

• Dx:  ERCP
– Minor papilla will show long and large duct of Santorini
– Major papilla shows short duct of Wirsung

• Rx:  sphincteroplasty and stent placement if sxs
– May need open sphincteroplasty if stenting fails
– If long-standing a sphincteroplasty may not work

• Proceed with longitudinal pancreaticoJ
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Pancreatic pseudocysts
• More common in pts with chx pancreatitis

• Symptoms:
– Post-prandial Pain, fever, wt loss
– Complications

• Obstruction--bowel or bile duct
• Rupture, hemorrhage and infection

• Often occurs in head of pancreas
– Small cysts may resolve spontaneously (<5cm)

• Non-epithelialized sac

• Manage expectedly for about 6 weeks--allow the 
pseudocyst to mature
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Pancreatic pseudocysts
• Treat pts with continued symptoms or pseudocysts 

that are growing

• Old adage was to use TPN
– new data suggests that enteral nutrition is best
– distal to ligament of Treitz--still debatable

• Usually in the head of pancreas

• Can present with:
– Pain, fever
– Leukocytosis, palpable mass
– Jaundice
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More Pancreatic pseudocysts
• Pts with symptoms or growing pseudocycst need 

evaluation of the duct (e.g., ERCP or MRCP)
– If duct involved:  need cystogastrostomy 
– If duct NOT involved:  may succeed with perc 

drain
– Nealon classification can help you here

• Complications of pancreatic pseudocyst
– SBO, infection
– Portal or splenic vein thrombosis

• Incidental cysts
– Should be resected unless associated with 

pancreatitis or unless the cyst is purely serous
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Nealon Classification

WH Nealon, et. al  A Unifying Concept:  Pancreatic Ductal 
Anatomy Both Predicts and Determines the Major Complications
Resulting from Pancreatitis.  JACS, Vol. 208, No. 5, May 2009
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Chx pancreatitis

• Corresponds to irreversible panrenchymal fibrosis

• EtOH most common cause
– Idiopathic 2nd most common

• Pain most common problem
– Anorexia, wt loss, malabsorption, steatorrhea

• Exocrine tissue gets calcified and fibrotic
– Islet cells usually preserved
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Chx pancreatitis

• Advanced disease:  chain of lakes
– Alternating segments of dilation and stenosis in panc duct

• Can cause malabsorption of fat-soluble vitamins
– Stents can temporize

• Dx:  abdominal CT
– U/S = shows panc ducts >4mm, cysts and atrophy
– ERCP = v. sensitive at diagnosing chx pancreatitis

• Rx:  supportive care
– Pain control
– Nutritional support (TFs or TPN)
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Chx pancreatitis
Surgical indications:

• Pain interferes with QOL
• Nutritional compromise
• Addiction to narcotics
• Can’t r/o cancer
• Biliary obstruction or abscess
• Can use splanchnicectomy or celiac gangliionectomy for p/o 

pain control

Surgical options:
• Puestow = longit. pancreaticoJ (for ducts >8mm, most pts improve)
• Open along main panc duct and drain into jejunum

• Distal pancreatic resection:
– for obstructive chx pancreatitis

• Whipple:
– Possible if head disease (large or small) and small duct variants
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Chx pancreatitis
• Common bile duct stricture:

– Proximal dillation that can occur with chx 
pancreatitis

– Rx = hepaticoJ or cheldochoJ for pain, jaundice 
cholangitis

• Splenic vein thrombosis:
– Chx pancreatitis most common cause of splenic 

vein thrombosis
– Can get bleeding from gastric varices that form as 

collaterals
– Rx = splenectomy for bleeding gastric varices
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Pancreatic insufficiency
• Usually result of long-standing -itis or can occur after 

total panc
– Over 90% of function has to be lost

• Refers to exocrine function

• Symptoms:  malabsorption and steatorrhea

• Dx:  fecal fat test

• Rx:  high CHO, high-protein, low-fat diet with enzyme 
repletion

• Steatorrhea:  give Pancrease
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Pancreatic etiologies of biliary 
stenosis

• Secondary to pseudocysts, fibrosis

• Complications:  biliary cirrhosis, cholangitis

• Operative management appropriate for:
– Persistent jaundice, cirrhosis
– Progressive dilation of hepatic ducts or cholangitis
– If you cannot r/o cancer

• Rx:  hepaticoJ
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