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The Stomach(Ventriculus; 

Gaster) 

 The stomach is the most dilated part of the 
digestive tube, and is situated between 
the end of the oesophagus and the 
beginning of the small intestine.

 It lies in the epigastric, umbilical, and left 
hypochondriac regions of the abdomen, 
and occupies a recess bounded by the 
upper abdominal viscera, and completed 
in front and on the left side by the anterior 
abdominal wall and the diaphragm. 







1. Oesophagus E 

2. cardiac notch CN 

3. fundus F 

4. body B 

5. angular notch AN 

6. pyloric antrum Py 

7. area of pyloric sphincter PS 

8. 1st part of the duodenum D 

9. lesser curvature LC 

10. greater curvature GC 

In the living and in the upright 

posture, the stomach is usually J-

shaped. 

The lowest part of the body can 

even extend into the greater 

pelvis. 

The pylorus lies at the level of the 

lower border of of the body of the 

L1 vertebra. 













 The shape and position of the stomach 
are so greatly modified by changes within 
itself and in the surrounding viscera that 
no one form can be described as typical. 

 The chief modifications are determined by 
(1) the amount of the stomach contents, 
(2) the stage which the digestive process 
has reached, 

 (3) the degree of development of the 
gastric musculature, and 

 (4) the condition of the adjacent 
intestines.

 It is, however, possible by comparing a 
series of stomachs to determine certain 
markings more or less common to all. 



 The stomach presents

 two openings,

 two borders or curvatures,

 and two surfaces.

 Openings

 The opening by which the oesophagus communicates 
with the stomach is known as the cardiac orifice, and is 
situated on the left of the middle line at the level of the 
tenth thoracic vertebra. 

 The short abdominal portion of the oesophagus (antrum 
cardiacum) is conical in shape and curved sharply to 
the left, the base of the cone being continuous with the 
cardiac orifice of the stomach. 

 The right margin of the oesophagus is continuous with 
the lesser curvature of the stomach, while the left margin 
joins the greater curvature at an acute angle, termed 
the incisura cardiaca.



 The pyloric orifice communicates with the 

duodenum, and its position is usually 

indicated on the surface of the stomach 

by a circular groove, the duodenopyloric 

constriction.

 This orifice lies to the right of the middle 

line at the level of the upper border of the 

first lumbar vertebra. 



Inside Structures of the Stomach

1. Oesophagus coming into 

the stomach 

2. cardiac notch 

3. fundus 

4. body 

5. gastric folds or rugae

6. angular notch 

7. pylorus of stomach 

8. pyloric sphincter 

9. first part of the duodenum 



 Curvatures

 The lesser curvature (curvatura ventriculi minor), 
extending between the cardiac and pyloric orifices, 
forms the right or posterior border of the stomach.

 It descends as a continuation of the right margin of the 
oesophagus in front of the fibers of the right crus of the 
diaphragm, and then, turning to the right, it crosses the 
first lumbar vertebra and ends at the pylorus.

 Nearer its pyloric than its cardiac end is a well-marked 
notch, the incisura angularis;

 it serves to separate the stomach into a right and a left 
portion.

 The lesser curvature gives attachment to the two layers 
of the hepatogastric ligament, and between these two 
layers are the left gastric artery and the right gastric 
branch of the hepatic artery. 



 The greater curvature (curvatura ventriculi major) is directed mainly 
forward, and is four or five times as long as the lesser curvature. 

 Starting from the cardiac orifice at the incisura cardiaca, it forms an arch 
backward, upward, and to the left;

 the highest point of the convexity is on a level with the sixth left costal 
cartilage. 

 Directly opposite the incisura angularis of the lesser curvature the greater 
curvature presents a dilatation, which is the left extremity of the pyloric 
part;

 this dilatation is limited on the right by a slight groove, the sulcus 
intermedius, which is about 2.5 cm, from the duodenopyloric constriction. 

 The portion between the sulcus intermedius and the duodenopyloric 
constriction is termed the pyloric antrum.

 At its commencement the greater curvature is covered by peritoneum 
continuous with that covering the front of the organ. 

 The left part of the curvature gives attachment to the gastrolienal 
ligament, while to its anterior portion are attached the two layers of the 
greater omentum, separated from each other by the gastroepiploic 
vessels. 



 Surfaces

 When the stomach is in the contracted 

condition, its surfaces are directed 

upward and downward respectively, but 

when the viscus is distended they are 

directed forward, and backward.

 They may therefore be described as 

anterosuperior and postero-inferior. 



 Antero-superior Surface

 The left half of this surface is in contact 
with the diaphragm, which separates it 
from the base of the left lung, the 
pericardium, and the seventh, eighth, 
and ninth ribs, and intercostal spaces 
of the left side. 

 The right half is in relation with the left 
and quadrate lobes of the liver and 
with the anterior abdominal wall.

 When the stomach is empty, the 
transverse colon may lie on the front 
part of this surface. 

 The whole surface is covered by 
peritoneum. 



 The Postero-inferior Surface

 is in relation with the diaphragm, 

 the spleen, 

 the left suprarenal gland,

 the upper part of the front of the left kidney, 

 the anterior surface of the pancreas, 

 the left colic flexure,

 and the upper layer of the transverse mesocolon.

 These structures form a shallow bed, the stomach bed,
on which the viscus rests. 

 The transverse mesocolon separates the stomach from 
the duodenojejunal flexure and small intestine.

 The postero-inferior surface is covered by peritoneum, 
except over a small area close to the cardiac orifice;

 this area is limited by the lines of attachment of the 
gastrophrenic ligament, and lies in apposition with the 
diaphragm, and frequently with the upper portion of 
the left suprarenal gland. 



 Component Parts of the Stomach.

 A plane passing through the incisura angularis on the 
lesser curvature and the left limit of the opposed 
dilatation on the greater curvature divides the 
stomach into a left portion or body and a right or 
pyloric portion.

 The left portion of the body is known as the fundus,
and is marked off from the remainder of the body by 
a plane passing horizontally through the cardiac 
orifice. 

 The pyloric portion is divided by a plane through the 
sulcus intermedius at right angles to the long axis of 
this portion;

 the part to the right of this plane is the pyloric 
antrum. 







 If the stomach be examined during 
the process of digestion it will be 
found divided by a muscular 
constriction into a large dilated left 
portion, and a narrow contracted 
tubular right portion. 

 The constriction is in the body of the 
stomach, and does not follow any 
of the anatomical landmarks; 

 indeed, it shifts gradually toward the 
left as digestion progresses, more of 
the body is gradually absorbed into 
the tubular part. 





 Position of the Stomach

 The position of the stomach varies with the posture, with the 
amount of the stomach contents and with the condition of the 
intestines on which it rests. 

 In the erect posture the empty stomach is somewhat J-shaped; 

 the part above the cardiac orifice is usually distended with gas; 
the pylorus descends to the level of the second lumbar vertebra 
and the most dependent part of the stomach is at the level of the 
umbilicus.

 Variation in the amount of its contents affects mainly the cardiac 
portion, the pyloric portion remaining in a more or less contracted 
condition during the process of digestion. 

 As the stomach fills it tends to expand forward and downward in 
the direction of least resistance, but when this is interfered with by 
a distended condition of the colon or intestines the fundus presses 
upward on the liver and diaphragm and gives rise to the feelings 
of oppression and palpitation complained of in such cases. 





 The surfaces are directed upward and downward, the upper 
surface having, however, a gradual downward slope to the right. 

 The greater curvature is in front and at a slightly higher level than 
the lesser.

 The position of the full stomach depends, as already indicated, 
on the state of the intestines; when these are empty the fundus 
expands vertically and also forward, the pylorus is displaced 
toward the right and the whole organ assumes an oblique 
position, so that its surfaces are directed more forward and 
backward. 

 The lowest part of the stomach is at the pyloric vestibule, which 
reaches to the region of the umbilicus. 

 Where the intestines interfere with the downward expansion of 
the fundus the stomach retains the horizontal position which is 
characteristic of the contracted viscus.

 Examination of the stomach during life by x-rays has confirmed 
these findings, and has demonstrated that, in the erect posture, 
the full stomach usually presents a hook-like appearance, the 
long axis of the clinical fundus being directed downward, 
medialward, and forward toward the umbilicus, while the pyloric 
portion curves upward to the duodenopyloric junction.



 Interior of the Stomach
 When examined after death, the stomach is usually fixed at some 

temporary stage of the digestive process.
 If the viscus be laid open by a section through the plane of its two 

curvatures, it is seen to consist of two segments: 
 (a) a large globular portion on the left and 
 (b) a narrow tubular part on the right.
 These correspond to the clinical subdivisions of fundus and pyloric 

portions already described, and are separated by a constriction 
which indents the body and greater curvature, but does not 
involve the lesser curvature.

 To the left of the cardiac orifice is the incisura cardiaca: the 
projection of this notch into the cavity of the stomach increases as 
the organ distends, and has been supposed to act as a valve 
preventing regurgitation into the oesophagus.

 In the pyloric portion are seen:
 (a) the elevation corresponding to the incisura angularis, and
 (b) the circular projection from the duodenopyloric constriction 

which forms the pyloric valve; 
 the separation of the pyloric antrum from the rest of the pyloric 

part is scarcely indicated. 



 The pyloric valve (valvula pylori) is formed 

by a reduplication of the mucous 

membrane of the stomach, covering a 

muscular ring composed of a thickened 

portion of the circular layer of the 

muscular coat. 

 Some of the deeper longitudinal fibers turn 

in and interlace with the circular fibers of 

the valve. 



 Structure

 The wall of the stomach consists of four coats: 
serous, muscular, areolar, and mucous,
together with vessels and nerves.

 The serous coat (tunica serosa) is derived from 
the peritoneum, and covers the entire surface 
of the organ, excepting along the greater 
and lesser curvatures at the points of 
attachment of the greater and lesser omenta;
here the two layers of peritoneum leave a 
small triangular space, along which the 
nutrient vessels and nerves pass.

 On the posterior surface of the stomach, 
close to the cardiac orifice, there is also a 
small area uncovered by peritoneum, where 
the organ is in contact with the under surface 
of the diaphragm.



 The muscular coat (tunica muscularis) is situated 
immediately beneath the serous covering, with which 
it is closely connected. 

 It consists of three sets of smooth muscle fibers: 
longitudinal, circular and oblique.

 The longitudinal fibers (stratum longitudinale) are the 
most superficial, and are arranged in two sets. 

 The first set consists of fibers continuous with the 
longitudinal fibers of the oesophagus; they radiate in 
a stellate manner from the cardiac orifice and are 
practically all lost before the pyloric portion is 
reached.

 The second set commences on the body of the 
stomach and passes to the right, its fibers becoming 
more thickly distributed as they approach the pylorus. 

 Some of the more superficial fibers of this set pass on 
to the duodenum, but the deeper fibers dip inward 
and interlace with the circular fibers of the pyloric 
valve.





The longitudinal and circular muscular fibers of the 

stomach 



The oblique muscular fibers of the stomach 













 The circular fibers (stratum circulare)

 form a uniform layer over the whole extent of the 
stomach beneath the longitudinal fibers.

 At the pylorus they are most abundant, and are 
aggregated into a circular ring, which projects into the 
lumen, and forms, with the fold of mucous membrane 
covering its surface, the pyloric valve.

 They are continuous with the circular fibers of the 
oesophagus, but are sharply marked off from the circular 
fibers of the duodenum.

 The oblique fibers (fibræ obliquæ) internal to the circular 
layer, are limited chiefly to the cardiac end of the 
stomach, where they are disposed as a thick uniform 
layer, covering both surfaces, some passing obliquely 
from left to right, others from right to left, around the 
cardiac end.

 The areolar or submucous coat (tela submucosa) consists 
of a loose, areolar tissue, connecting the mucous and 
muscular layers.







 The mucous membrane (tunica mucosa) is thick and its 
surface is smooth, soft, and velvety. 

 In the fresh state it is of a pinkish tinge at the pyloric 
end, and of a red or reddish-brown color over the rest 
of its surface.

 In infancy it is of a brighter hue, the vascular redness 
being more marked. 

 It is thin at the cardiac extremity, but thicker toward 
the pylorus. 

 During the contracted state of the organ it is thrown 
into numerous plaits or rugæ, which, for the most part, 
have a longitudinal direction, and are most marked 
toward the pyloric end of the stomach, and along the 
greater curvature . 

 These folds are entirely obliterated when the organ 
becomes distended. 



 Structure of the Mucous Membrane

 When examined with a lens, the inner surface of the 
mucous membrane presents a peculiar honeycomb 
appearance from being covered with small shallow 
depressions or alveoli, of a polygonal or hexagonal 
form, which vary from 0.12 to 0.25 mm. in diameter. 

 These are the ducts of the gastric glands, and at the 
bottom of each may be seen one or more minute 
orifices, the openings of the gland tubes. 

 The surface of the mucous membrane is covered by a 
single layer of columnar epithelium with occasional 
goblet cells.

 This epithelium commences very abruptly at the 
cardiac orifice, where there is a sudden transition from 
the stratified epithelium of the oesophagus.

 The epithelial lining of the gland ducts is of the same 
character and is continuous with the general epithelial 
lining of the stomach. 



 The Gastric Glands
 The gastric glands are of three kinds:
 (a) pyloric,
 (b) cardiac, and 
 (c) fundus or oxyntic glands.
 They are tubular in character, and are formed of a delicate 

basement membrane, consisting of flattened transparent 
endothelial cells lined by epithelium.

 The pyloric glands are found in the pyloric portion of the 
stomach. 

 The cardiac glands few in number, occur close to the cardiac 
orifice. 

 They are of two kinds:
 (1) simple tubular glands resembling those of the pyloric end of 

the stomach, but with short ducts;
 (2) compound racemose glands resembling the duodenal 

glands. 



 The fundus glands are found in the body and fundus 
of the stomach; 

 they are simple tubes, two or more of which open into 
a single duct.

 The duct, however, in these glands is shorter than in 
the pyloric variety, sometimes not amounting to more 
than one-sixth of the whole length of the gland;

 it is lined throughout by columnar epithelium. 
 The gland tubes are straight and parallel to each 

other. 
 At the point where they open into the duct, which is 

termed the neck, the epithelium alters, and consists of 
short columnar or polyhedral, granular cells, which 
almost fill the tube, so that the lumen becomes 
suddenly constricted and is continued down as a very 
fine channel. 

 They are known as the chief or central cells of the 
glands. 



 Between these cells and the basement membrane, larger oval 
cells, which stain deeply with eosin, are found; these cells are 
studded throughout the tube at intervals, giving it a beaded or 
varicose appearance. 

 These are known as the parietal or oxyntic cells, and they are 
connected with the lumen by fine channels which run into their 
substance. 

 Between the glands the mucous membrane consists of a 
connective-tissue frame-work, with lymphoid tissue.

 Beneath the mucous membrane, and between it and the 
submucous coat, is a thin stratum of involuntary muscular fiber 
(muscularis mucosæ), which in some parts consists only of a single 
longitudinal layer; in others of two layers, an inner circular and an 
outer longitudinal. 



 Vessels and Nerves
 The arteries supplying the stomach are:
 the left gastric,
 the right gastric 
 and right gastroepiploic branches of the hepatic,
 and the left gastroepiploic 
 and short gastric branches of the lienal.
 They supply the muscular coat, ramify in the submucous coat, and 

are finally distributed to the mucous membrane.
 The arrangement of the vessels in the mucous membrane is 

somewhat peculiar. 
 The arteries break up at the base of the gastric tubules into a 

plexus of fine capillaries which run upward between the tubules, 
anastomosing with each other, and ending in a plexus of larger 
capillaries, which surround the mouths of the tubes, and also form 
hexagonal meshes around the ducts.

 From these the veins arise, and pursue a straight course 
downward, between the tubules, to the submucous tissue; they 
end either in the lienal and superior mesenteric veins, or directly in 
the portal vein. 

 The lymphatics are numerous: they consist of a superficial and a 
deep set, and pass to the lymph glands found along the two 
curvatures of the organ. 



The branches to the stomach arise from 

the above: 

1. coeliac C 

2. left gastric LG - supplies the lesser 

curvature of the stomach and lower 

oesophagus 

3. oesophageal E 

4. splenic S which gives rise to: 

a. short gastric SG - supplies 

area of the fundus 

b. left gastroepiploic LGE -

supplies the left part of 

greater curvature of the 

stomach 

4. common hepatic CH 

gastroduodenal GD 

right gastric RG - supplies 

right side of lesser 

curvature of the 

stomach 

right gastroepiploic RGE - supplies the 

right part of the greater curvature of 

the stomach 



 The arteries that supply the stomach are 
branches of the coeliac trunk or artery.

 This is the first unpaired branch of the 
abdominal aorta, arising just after the aorta 
passes behind the diaphragm. 
The branches of the coeliac artery are three: 

 left gastric 

 splenic 

common hepatic



The stomach drains either directly or 

indirectly into the portal vein as 

follows: 

1. short gastric veins SG from the fundus 

to the splenic vein S 

2. left gastroepiploic LGE along greater 

curvature to superior mesenteric vein 

SM 

3. right gastroepiploic RGE from the right 

end of greater curvature to superior 

mesenteric vein SM 

4. left gastric vein LG from the lesser 

curvature of the stomach to the portal 

vein PV 

5. right gastric vein RG from the lesser 

curvature of the stomach to the portal 

vein PV 



 The nerves are the terminal branches 
of the right and left vagi, the former 
being distributed upon the back, and 
the latter upon the front part of the 
organ.

 A great number of branches from the 
celiac plexus of the sympathetic are 
also distributed to it. 

 Nerve plexuses are found in the 
submucous coat and between the 
layers of the muscular coat as in the 
intestine. 

 From these plexuses fibrils are 
distributed to the muscular tissue and 
the mucous membrane. 











 Coeliac artery

 Common hepatic

 artery                                           left gastric artery           splenic artery

Gastroduodenal artery

Right 

gastroepiploic

artery

Left 

gastroepiploic

artery

Short 

gastric 

arteries

Right gastric 

artery











Lymphatic Drainage

All of the lymphatic vessels drain 
into nodes scattered along the 
arteries and named accordingly. 

 The final group of nodes that receive 
lymph from the stomach is the 
preaortic (coeliac) nodes located 
around the coeliac trunk as it arises 
from the abdominal aorta. 



 The stomach is supplied by both the 
parasympathetic and sympatethic parts of 
the autonomic nervous system. 

parasympathetic
preganglionic from right (posterior vagal trunk) and left 

(anterior vagal trunk) vagus nerves. 

postganglionic neurons are very short and lie within the 
wall of the stomach. 

 sympathetic 

preganglionic fibers mainly from the thoracic 
splanchnic nerves. 

postganglionic arise in the ganglia of the coeliac plexus











 Gastric veins, right and left are draining 

into portal vein

 Right gastroepiploic vein is draining into 

superior mesenteric vein

 Left gastroepiploic vein and short gastric 

veins are draining into splenic vein.













THE PANCREAS
 The pancreas has two functions: 

 digestive - produces digestive enzymes 

 hormonal - islets of Langerhans produce 

insulin needed to control blood sugar 

levels 





 Parts and relations 
 Head 

 lies within the curve of the duodenum 
 uncinate process is a prolongation of the head. The 

superior mesenteric artery and vein crosses this process. 
 uncinate process 

 the part of the head that wraps behind the superior 
mesenteric artery and vein and comes to lie adjacent to 
the ascending part of the duodenum. 

 Neck 
 a constricted portion to the left of the head. It abuts the 

pylorus above and the beginning of the portal vein 
behind. 

 Body 
 anterior surface separated from the stomach by the 

omental bursa 
 posteriorly related to the aorta, splenic vein, left kidney 

and renal vessels, left suprarenal, origin of superior 
mesenteric artery and crura of diaphragm. 

 Tail 
 extends into the lienorenal ligament and abuts the 

spleen. 



Dorsal Aspect of the Pancreas 

and its Ducts

 When the pancreas and duodenum are 

flipped over and the pancreas dissected, 

you will be able to identify the ducts of the 

pancreatic system. 

 In order to see the complete system, you 

must open the descending part of the 

duodenum. 







Identify the following: 
 major pancreatic duct of Wirsung 
 accessory pancreatic duct of Santorini 
 common bile duct 
 major duodenal papilla 
 minor duodenal papilla 
 the major pancreatic duct merges with the 

common bile duct to form a swelling in the 
duodenal wall called the ampulla (of Vater).

 The muscular wall of the ampulla may be 
thickened, forming the sphincter of Oddi.

 This ampulla then empties into the descending 
part of the duodenum at the major duodenal 
papilla.

 There may not be an accessory pancreatic duct 
but if there is, its opening is located a couple of 
centimeters above the major papilla at the minor 
duodenal papilla. 



Blood Supply of Pancreas



 Arteries 

 small branches from the splenic 

 superior pancreaticoduodenal - from the 
gastroduodenal 

 inferior pancreaticoduodenal - from the 
superior mesenteric 

 Veins 

 splenic vein to portal vein 

 superior mesenteric vein which then 
becomes the portal vein 





 Anatomy of the pancreas:

 The pancreas is an elongated, tapered organ located across 
the back of the abdomen, behind the stomach.

 The right side of the organ (called the head) is the widest part 
of the organ and lies in the curve of the duodenum (the first 
section of the small intestine).

 The tapered left side extends slightly upward (called the body 
of the pancreas) and ends near the spleen (called the tail).

 The pancreas is made up of two types of glands:

 exocrine
The exocrine gland secretes digestive enzymes. These enzymes 
are secreted into a network of ducts that join the main 
pancreatic duct, which runs the length of the pancreas.

 endocrine
The endocrine gland, which consists of the islets of Langerhans, 
secretes hormones into the bloodstream.



 Functions of the pancreas:

 The pancreas has digestive and hormonal functions:

 The enzymes secreted by the exocrine gland in the 
pancreas help break down carbohydrates, fats, 
proteins, and acids in the duodenum.

 These enzymes travel down the pancreatic duct into 
the bile duct in an inactive form. 

 When they enter the duodenum, they are activated. 

 The exocrine tissue also secretes a bicarbonate to 
neutralize stomach acid in the duodenum.

 The hormones secreted by the endocrine gland in the 
pancreas are insulin and glucagon (which regulate the 
level of glucose in the blood), and somatostatin (which 
prevents the release of the other two hormones).







































































 The pancreas is perhaps the most unforgiving organ 
in the human

 body, leading most surgeons to avoid even palpating 
it unless

 necessary. Situated deep in the center of the 
abdomen, the pancreas

 is surrounded by numerous important structures and 
major blood

 vessels. Seemingly minor trauma to the pancreas can 
result in the

 release of pancreatic enzymes and cause life-
threatening pancreatitis.

 Surgeons that choose to undertake surgery on the 
pancreas

 require a thorough knowledge of its anatomy. 
However, knowledge

 of the relationships of the pancreas and surrounding 
structures is

 also critically important for all surgeons to ensure that 
pancreatic

 injury is avoided during surgery on other structures.



 Gross Anatomy

 The pancreas is a retroperitoneal organ that lies in an oblique

 position, sloping upward from the C-loop of the duodenum to the

 splenic hilum.

 In an adult, the pancreas weighs 75 to 100 g and is about 15 to 20 cm 
long. 

 The fact that the pancreas is situated so deeply in the abdomen and 
is sealed in the retroperitoneum explains the poorly localized and 
sometimes ill-defined nature with which pancreatic pathology 
presents.

 Patients with pancreatic cancer without bile duct obstruction usually 
present after months of vague upper abdominal discomfort, or no 
antecedent symptoms at all.

 Due to its retroperitoneal location, pain associated with 
pancreatitisoften is characterized as penetrating through to the back.



 Regions of the Pancreas
 Surgeons typically describe the location of pathology within the
 pancreas in relation to four regions: the head, neck, body, and tail.

 The head of the pancreas is nestled in the C-loop of the duodenum
 and is posterior to the transverse mesocolon. 

 Just behind the head of the pancreas lie the vena cava, the right renal 
artery, and both renal veins.

 The neck of the pancreas lies directly over the portal vein. 
 At the inferior border of the neck of the pancreas, 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. 
 Sometimes, the inferior mesenteric vein joins the superior mesenteric vein 

or merges with the superior mesenteric portal venous junction to form a
 trifurcation . 
 The superior mesenteric artery lies parallel to and just to the left of the 

superior mesenteric vein. 
 The uncinate process and the head of the pancreas wrap around the 

right side of the portal vein and end posteriorly near the space between 
thesuperior mesenteric vein and superior mesenteric artery.



 Venous branches draining the pancreatic head and uncinate process 
enter along the right lateral and posterior sides 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 during pancreatic resection, unless the

 tumor is invading the vein anteriorly. 

 The common bile duct runs in a deep groove on the posterior aspect of 
the pancreatic head until it passes through the pancreatic parenchyma 
to join the main pancreatic duct at the ampulla of Vater. 

 The body and tail of the pancreas lie just anterior to the splenic artery 
and vein. 

 The vein runs in a groove on the back of the pancreas and is fed by 
multiple fragile venous branches from the pancreatic parenchyma. 
These branches must be ligated to perform a spleen-sparing distal 
pancreatectomy.

 The splenic artery runs parallel and just superior to the vein along

 the posterior superior edge of the body and tail of the pancreas. 

 The splenic artery often is tortuous. 

 The anterior surface of the body of the pancreas is covered by 
peritoneum. 

 Once the gastrocolic omentum is divided, the body and tail of the 
pancreas can be seen along the floor of the lesser sac, just posterior to 
the stomach.



 Pancreatic pseudocysts commonly develop in this area, and the posterior 
aspect of the stomach can form the anterior wall of the pseudocyst, 
allowing drainage into th stomach. 

 The base of the transverse mesocolon attaches to the inferior margin of 
the body

 and tail of the pancreas. 
 The transverse mesocolon often forms the inferior wall of pancreatic 

pseudocysts or inflammatory processes, allowing surgical drainage 
through the transverse mesocolon. 

 The body of the pancreas overlies the aorta at the origin of the superior
 mesenteric artery. 

 The neck of the pancreas overlies the vertebral body of L1 and L2, and 
blunt anteroposterior trauma can compress the neck of the pancreas 
against the spine, causing parenchymal and, sometimes, ductal injury.

 The neck divides the pancreas into approximately two equal halves. 
 The small portion of the pancreas anterior to the left kidney is referred to as 

the
 Tail and is nestled in the hilum of the spleen near the splenic flexure of the 

left colon.

 Awareness of these anatomic relationships is important to avoid injury to 
the pancreatic tail during left colectomy or splenectomy.



 Pancreatic Duct Anatomy
 An understanding of embryology is required to appreciate the

 common variations in pancreatic duct anatomy. 

 The pancreas is formed by the fusion of a ventral and dorsal bud. 

 The duct from the smaller ventral bud, which arises from the hepatic 
diverticulum, connects directly to the common bile duct. The duct from the 
larger dorsal bud, which arises from the duodenum, drains directly intothe 
duodenum.

 The duct of the ventral anlage becomes the duct of Wirsung, and the duct 
from the dorsal anlage becomes the duct of Santorini. 

 With gut rotation, the ventral anlage rotates to the right and around the 
posterior side of the duodenum to fuse with the dorsal bud.

 The ventral anlage becomes the inferior portion of the pancreatic head 
and the uncinate process, while the dorsal anlage becomes the body and 
tail of the pancreas. 

 The ducts from each anlage usually fuse together in the pancreatic head 
such that most of the pancreas drains through the duct of Wirsung, or main 
pancreatic duct, into the common channel formed from the bile duct 
andpancreatic duct. 

 The length of the common channel is variable. 

 In about one third of patients, the bile duct and pancreatic duct remain

 distinct to the end of the papilla, the two ducts merge at the end of

 the papilla in another one third, and in the remaining one third, a

 true common channel is present for a distance of several millimeters.



 Commonly, the duct from the dorsal anlage, the duct of
 Santorini, persists as the lesser pancreatic duct, and 

sometimes
 drains directly into the duodenum through the lesser papilla 

just
 proximal to the major papilla.
 In approximately 30% of patients, the duct of Santorini ends 

as a blind accessory duct and does not emptyinto the 
duodenum. In 10% of patients, the ducts of Wirsung and 
Santorini fail to fuse.

 This results in the majority of the pancreas draining through 
the duct of Santorini and the lesser papilla, while the inferior 
portion of the pancreatic head and uncinate process drains 
through the duct of Wirsung and major papilla.

 This normalm anatomic variant, which occurs in one out of 
10 patients, is referred to as pancreas divisum.

 In a minority of these patients, the minor papilla can be 
inadequate to handle the flow of pancreatic juices from the 
majority of the gland. 

 This relative outflow obstruction can result in pancreatitis and 
is sometimes treated by sphincteroplasty of the minor papilla.







 The main pancreatic duct is usually only 2 to 3 mm in diameter

 and runs midway between the superior and inferior borders of the

 pancreas, usually closer to the posterior than to the anterior surface.

 Pressure inside the pancreatic duct is about twice that in the common 
bile duct, which is thought to prevent reflux of bile into the pancreatic 
duct. 

 The main pancreatic duct joins with the common bile duct and 
empties at the ampulla of Vater or major papilla, which is located on 
the medial aspect of the second portion of the duodenum.

 The muscle fibers around the ampulla form the sphincter of Oddi, 
which controls the flow of pancreatic and biliary secretions into the 
duodenum.

 Contraction and relaxation of the sphincter is regulated by complex 
neural and hormonal factors.

 When the accessory pancreatic duct or lesser duct drains into the

 duodenum, a lesser papilla can be identified approximately 2 cm

 proximal to the ampulla of Vater.



 Vascular and Lymphatic Anatomy

 The blood supply to the pancreas comes from multiple branches

 from the celiac and superior mesenteric arteries .

 The common hepatic artery gives rise to the gastroduodenal artery

 before continuing toward the porta hepatis as the proper hepatic 
artery. 

 The gastroduodenal artery becomes the superior 
pancreaticoduodenal

 artery as it passes behind the first portion of the duodenum and 
branches into the anterior and posterior superior pancreaticoduodenal 
arteries. 

 As the superior mesenteric artery passes behind the neck of the 
pancreas, it gives off the inferior pancreaticoduodenal artery at the 
inferior margin of the neck of thepancreas. 

 This vessel quickly divides into the anterior and posterior inferior 
pancreaticoduodenal arteries. 



 The superior and inferior pancreaticoduodenal arteries join 
together within the parenchyma of the anterior and 
posterior sides of the head of the pancreas along the 
medial aspect of the C-loop of the duodenum to form 
arcades that give off numerous branches to the 
duodenum and head of the

 pancreas.
 Therefore, it is impossible to resect the head of the 

pancreas without devascularizing the duodenum, unless a 
rim of pancreas containing the pancreaticoduodenal 
arcade is preserved.

 Variations in the arterial anatomy occur in one out of five 
patients.

 The right hepatic artery, common hepatic artery, 
gastroduodenal arteries can arise from the superior 
mesenteric artery. 

 In 15 to 20% of patients, the right hepatic artery will arise 
from the superior mesenteric artery and travel upwards 
toward the liver along the posterior aspect of the head of 
the pancreas (referred to as a replaced right hepatic 
artery



 ). It is important to look for this variation on
 preoperative computed tomographic (CT) scans and 

in the operating
 room so the replaced hepatic artery is recognized 

and injury is
 avoided. The body and tail of the pancreas are 

supplied by multiple
 branches of the splenic artery. The splenic artery 

arises from the
 celiac trunk and travels along the posterior-superior 

border of the
 body and tail of the pancreas toward the spleen. The 

inferior
 pancreatic artery usually arises from the superior 

mesenteric artery
 and runs to the left along the inferior border of the 

body and tail of
 the pancreas, parallel to the splenic artery. Three 

vessels run
 perpendicular to the long axis of the pancreatic 

body and tail and
 connect the splenic artery and inferior pancreatic 

artery. They are,
 from medial to lateral, the dorsal, great, and caudal 

pancreatic
 arteries. 



 These arteries form arcades within the body and tail of 
the pancreas, and account for the rich blood supply of 
the organ.

 The venous drainage of the pancreas follows a pattern 
similar to that of the arterial supply. 

 The veins are usually superficial to the arteries within the 
parenchyma of the pancreas.

 There is an anterior and posterior venous arcade within 
the head of the pancreas.

 The superior veins drain directly into the portal vein just 
above the neck of the pancreas.

 The posterior inferior arcade drains directly into the 
inferior mesenteric vein at the inferior border of the neck 
of the pancreas



 . The anterior inferior pancreaticoduodenal vein 
joins theright gastroepiploic vein and the middle 
colic vein to form a common venous trunk, which 
enters into the superior mesenteric vein. 

 Traction on the transverse colon during colectomy 
can tear these fragile veins, which then retract into 
the parenchyma of the pancreas, making control 
tedious.

 There also are numerous small venous branches 
coming from the pancreatic parenchyma directly 
into the lateral and posterior aspect of the portal 
vein. 

 Venous return from the body and tail of the 
pancreas drains into the splenic vein .



 The lymphatic drainage from the pancreas is diffuse and 
widespread.

 The profuse network of lymphatic vessels and lymph 
nodesdraining the pancreas provides egress to tumor cells 
arising from the

 pancreas.
 This diffuse lymphatic drainage contributes to the fact that
 pancreatic cancer often presents with positive lymph nodes 

and a
 high incidence of local recurrence after resection. 
 Lymph nodes can be palpated along the posterior aspect of 

the head of the pancreas in the pancreaticoduodenal 
groove, where the mesenteric vein passes under the neck of 
the pancreas, along the inferior border of the body, along 
the hepatic artery ascending into the porta hepatis, and 
along the splenic artery and vein.

 The pancreatic lymphatics also communicate with lymph 
nodes in the transverse mesocolon and mesenteryof the 
proximal jejunum.

 Tumours in the body and tail of the pancreas often 
metastasize to these nodes and lymph nodes along the 
splenic vein and in the hilum of the spleen .









 The pancreas is innervated by the sympathetic and parasympathetic

 nervous systems. 

 The acinar cells responsible for exocrine secretion, the islet cells 
responsible for endocrine secretion, and the islet vasculature are 
innervated by both systems. 

 The parasympathetic system stimulates endocrine and exocrine 
secretion and the sympatheticsystem inhibits secretion.

 The pancreas is also innervated by neurons that secrete amines and 
peptides, such as somatostatin, vasoactive intestinal peptide (VIP), 
calcitonin gene-related peptide (CGRP), and galanin.

 The exact role of these neurons in pancreatic physiology is uncertain, 
but they do appear to affect both exocrine and endocrine function. 

 The pancreas also has a rich supply of afferent sensory fibers, which 
are responsible for the intense pain associated with advanced

 pancreatic cancer, as well as acute and chronic pancreatitis. 

 These somatic fibers travel superiorly to the celiac ganglia. Interruption 
of these somatic fibers can stop transmission of pain sensation





 Clinical Considerations 

 hypertrophy of the head may cause 

portal or bile duct obstruction 

 degeneration of the islets of Langerhans 

leads to diabetes mellitus 

 pancreatitis is a serious inflammatory 

condition of the exocrine pancreas 

 cancer of the head of the pancreas is 

many time a fatal pathology 


