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Figure 33-2. Variations in portal venous anatomy. The superior mesenteric vein joins the splenic vein and then
continues toward the porta hepatis as the portal vein. The inferior mesenteric vein often joins the splenic vein near
its junction with the portal vein, but sometimes joins the superior mesenteric vein; or the three veins merge as a
trifurcation to form the portal vein.
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Meck of pancreas

Body of pancraas

Figure 33-1. Pancreatic anatomy as seen on computed tomography. Knowledge of the relationship of the pancreas

with surrounding structures is important to ensure that injury is avoided during abdominal surgery. IMV = inferior
mesenteric vein; SMA = superior mesenteric artery; SMV = superior mesenteric vein.
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Figure 33-4. Arterial supply to the pancreas. Multiple arcades in the head and body of the pancreas provide a rich
blood supply. The head of the pancreas cannot be resected without devascularizing the duodenum unless a rim of
pancreas containing the pancreaticoduodenal arcade is preserved.
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Figure 33-5. Venous drainage from the pancreas. The venous drainage of the pancreas follows a pattern similar to
the arterial supply, with the veins usually superficial to the arteries. Anterior traction on the transverse colon can tear
fragile branches along the inferior border of the pancreas, which then retract into the parenchyma of the pancreas.
Venous branches draining the pancreatic head and uncinate process enter along the right lateral and posterior sides
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of'the portal vein. There are usually no anterior venous tributaries, and a plane can usually be developed between the
neck of the pancreas and the portal and superior mesenteric veins.
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Figure 33-6. Lymphatic supply to the pancreas. The lymphatic drainage from the pancreas is diffuse and widespread,
which explains the high incidence of lymph node metastases and local recurrence of pancreatic cancer. The pancreatic
lymphatics also communicate with lymph nodes in the transverse mesocolon and mesentery of the proximal jejunum.
Tumors in the body and tail of the pancreas are often unresectable because they metastasize to these lymph nodes.
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Figure 33-7. Innervation of the pancreas. The pancreas has a rich supply of afferent sensory fibers that travel
superiorly to the celiac ganglia. Interruption of these somatic fibers with a celiac plexus block can interfere with
transmission of pancreatic pain.
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Figure 33-3. Embryology of pancreas and duct variations. The duct of Wirsung from the ventral bud connects
to the bile duct, while the duct of Santorini from the larger dorsal bud connects to the duodenum. With gut
rotation, the two ducts fuse in most cases such that the majority of the pancreas drains through the duct of
Wirsung to the major papilla. The duct of Santorini can persist as a blind accessory duct or drain through the
lesser papilla. In a minority of patients, the ducts remain separate, and the majority of the pancreas drains
through the duct of Santorini, a condition referred to as pancreas divisum.
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Figure 33-8. Acinar cell. Zymogen granules fuse with the apical membrane and release multiple enzymes to digest
carbohydrates, proteins, and fat. (Reproduced with permission from Bloom W, Fawcett DW: A Textbook of
Histology, 10th ed. Philadelphia: Saunders,1975, p 738.)
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Table 33-1

Pancreatic enzymes

ENZYME SUBSTRATE PRODUCT
Carbohydrate Starch, glycogen | Glucose, maltose, maltotriose,
Amylase (active) dextrins
Protein
Endopeptidases Cleave bonds between amino acids | Amino acids. dipeptides
Trypsinogen (inactive) — =8 o Trynsin (active)

Chymotrypsinogen (inactive) —ewkinse

3 3 Trypsin
Chymotrypsin (active)
Enterokinase

Proelastase (inactive) — = Elastase (active)
Exopeptidases Cleave amino acids from end —

Procarboxy peptidase A&B (inactive) —heckinse o of peptide chains

Carboxypeptidase A&B (active)
Fat

Pancreatic lipase (active) Triglycerides 2-Monoglycerides, fatty acids
Phospholipase A2 (inactive) — 2225 Phospholipase —

Phospholipase A2 (active)
Cholesterol esterase Neutral lipids —
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Table 33-2

Pancreatic Islet Peptide Products

HORMONES

Insulin

Glucagon

Somatostatin

Pancreatic
Polypeptide

Amylin
_ OAPP)

Pancreastatin

Ghrelin

Peptide YY
(PYY)

ISLET CELL |

j Beta

| Detta

PP orF

1 Epsilon

not known

FUNCTIONS

Decreases gluconeogenesis,
glvecogenolysis, Fatty acid
breakdown, and ketogenesis

Increased glyvcogenesis, protein
synthesis and glucose uptake

OPPD"EIEE effects of insulin:

increases hepatic
glvcogenolysis and
gluconeogencesis

Inhibits secretion and action
of all pancreatic and gut
peptides, inhibits cell growth

Inhibits pancreatic exocrine

secretion and facilitates
hepatic action of insulin

Counter-regulates insulin

secretion and function

Decreases insulin and

somatostatin secretion,
increases glucagon secretion,
decreases exocring secretion

Decreases insulin secretion and

action
Increases insulin secretion and
beta cell growth
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