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The small intestine

e

Doudenum Jejunum lleum



DOUDENUM

Duodenum: Startand End Points

Start:
Beginsatthe pyloric sphincter, marking the end of
the stomach.

Not Mentioned in the slides




* Theduodenumi s ac-shaped

« Concave tube, it curves around the head of
pancreas to left and backwards. The tail of
pancreas goes toward the spleen

* TheDuodenum s about10inches (25cm)inlength,
divided into 4 parts.

* |tjoins the stomach to thejejunum.

* The importance of duodenum ; its second part
receives Common Bile duct +Main Pancreatic Duct
(Sometimes an accessory pancreatic duct is also
present) , these ducts release the the bile, bile salts
,and pancreatic enzymes respectively ,into the
duodenumto digest fat .




duodenum....cont ﬁwmw st

- Most of theduodenum s retroperitoneal s .|
exceptthe 1stinch & lastinch which are |
intraperitoneal.

* Thisshort segment(1stinch) has the
lesser omentumonits upper border, the
greater omentumonits lower border,
and thelesser sac posteriortoit.

- Theduodenum extends fromthe
pylorus to the jejunum.

+ Last inch of duodenum intraperitoneal
because it’s connected to jejunum
which is surrounded by peritoneum i

* [tisdivided into 4 parts.
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Clinical Note: Peritoneal Folds at the Duodenojejunal Junction

Anatomical Transition: The transition of the duodenum from a

retroperitoneal to an intraperitoneal structure at the duodenojejunal junction
creates peritoneal folds.

Clinical Disadvantage: The highly mobile small intestines (jejunum and
ileum) can sometimes slip behind these folds.

Pathology: This displacement can cause a strangulated internal hernia.

Consequence: The herniation cuts off the blood supply, leading to severe
complications (further discussed in peritoneal anatomy)



Site of duodenum

-The duodenum is situated in the epigastric and

umbilical regions

- for purposes of description, is divided into four

parts

- Bile Duct Formation: Cystic duct + Common hepatic duct
= Common bile duct.

» Duct Merger: The Common bile duct merges with the
Main pancreatic duct.

- Ampulla of Vater: The dilated junction (chamber) where
these two ducts unite.

- Sphincter of Oddi: The smooth muscle surrounding the
Ampulla of Vater to control flow of bile & pancreatic
secretions.

- Major Duodenal Papilla: The actual physical opening (the
"door") on the inner wall of the duodenum where the
Ampulla of Vater empties its contents.

- Minor Duodenal Papilla: A separate, smaller opening
located above the major papilla, solely for the drainage of
the Accessory pancreatic duct (if present).

Right lobe of liver

Falciform ligament

Gallbladder

Pancreas

Duodenum
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Parts of the duodenum &Their relations

Gallbladder

Common
hepatic duct Hepatic ducts
Cystic duct He?ta':ic Spleen
" porta
Common bile vein

duct

Accessory
pancreatic duct

Minor duodenal
papilla h
Pancreatic

Major _ duct
duodenal papilla e s
2;%?}3: ENREOOE Duodenum T‘ sdans 5 padaall ) (o
(cutaway view)



Parts oftheduodenum & Theirrelations

Pancreas

Lengths of theDuodenum (ininches): 4
1. First part: 2inches
2.Second part: 3inches
3.Third part: 4inches
4.Fourthpart:linch

Duodenal Relations tothe Lumber Vertebrae:

First part: at thelevel of L1(horizontal)

Second part: from L1to L3 (vertical)

Third part: atthelevel of L3

(horizontal) Fourth part: from L3to L2 |
(vertical) T\ by i gghienl b s




Pancreas

1st part of Duodenun

It travels upwards and to the right, reaching the level of the neck
of the gallbladder. @
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- Thefirstpartis 2inches long.

- Peptic ulcers are most common in the first inch of the
duodenum, where direct exposure to highly acidic chyme g
emptying immediately from the stomach causes severe
mucosal irritation. This ulceration occurs despite the
duodenum's compensatory mechanism of neutralizing

the acid via alkaline secretions.
- Itbeginsfromthe pyloduodenal junction

- Atthelevelof the transpyloricline

- Runsupwardand backward atthelevel of thetstlumbar
vertebralinchtotheright.



Relations of 1stpart of
doudenum
Ant.

- Theliver (quadratuslobe)
- gallbladder

? sdany g ankaall Al el



Epiploic Foramen of
Winslow (Boundaries

Relations of 1st partof duodenum......cont

Liver in Situ

Sup.
-theepiploic foramer

Picture not mentioned in the slides

T sdany 5 andaall Al el



Posterior Relations : g Pancreas
Lesser sac 1

(branch of hepatic artery) that supplies
Gastroduodenal—, | the duodenum and right gastroepiploic

arterg Common If a posterior Peptic ulcer perforates, it
. can injure this artery, causing bleeding.
bile duct

Portal vein
Inferior vena cava (IVC)

Inferior Relation:
Head of the pancreas



Quick Recap :

Relations of the 1st Part of the Duodenum

(Relation Structures N

Anterior | Quadrate lobe of the liver,
gallbladder

Posterior | Portal vein, gastroduodenal
artery, common bile duct,
inferior vena cava (IVC), lesser
sac

Superior = Epiploic foramen (foramen of
Winslow)

Inferior Head of the pancreas




bdesy 5 aabaall Al (o
Z"dpartofduodenum Vertical part T\
- Pancreas

* Itis3”(3inch)long

* runsdownward verticallyon
therightside

* Infrontof theRt.kidney ®

e nexttothe3rdand4thlumbar
vertebrae (Endsatthelevel of
thedisc betweenlL3andL4)

* halfwayofit, Thebile ductand 0
the main pancreatic duct pierce
the medial wall,andthentorm
theampulla thatopensinthe

major duodenal papilla.

* Theaccessory pancreatic duct
(if present) opensin the minor
duodenal papilla more
superiorly.




ERCP (Endoscopic Retrograde Cholangiopancreatography) :

Picture not mentioned in the slides

Iltis a diagnosticand therapeutic
procedureused tovisualizeand treat
problemsinthebileducts,
gallbladder,and pancreatic ducts.

Usedincases of :

Cholecystitis (especiallyif dueto gallstones blocking thebile duct)
Obstruction of thecommonbile duct (e.g.,bystones or tumors)

Pancreaticductblockage

Patient undergoing ERCP

ERCP of the bile duct

ERCP of the pancreatic duct

T bd@}ﬁu‘ﬂ‘u@



Hepaticopancreaticampulla st el gl
(Ampulla of Vater)

Junction of Bile Duct and Duodenum
Dissection

[Common] bile duct

Longitudinal muscle
of duodenum

Circular muscle
layer of duodenum

Longitudinal duodenal
muscle seen through
opening in circular muscle

Sphincter of ([common)
bile duct [choledochus)

Longitudinal bundle

Reinforcing fibers Sphincter of pancreatic

duct [inconstant)

Reinforcing fibers
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AR - Elbers teyjonghtudinal bandie Duodenal muscle fibers to longitudinal

L < t“ E ;_ a9 bundle of ampullary muscle
- Sphincter of A gﬁ"v
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ampulla ®HNovartis




Hepatic artery
Portal vein |
. Commaon hile-duct s g bl ] st
Orifice of common !

bile-duct and pan- g, .
HiaT o Accessory pancreatic duct




Relations of 2"d part of duodenum

Ant.

« Thegallbladder (fundus)
* Rightlobeof theliver

» Transversecolon

* coiled of small intestine.

Post.

* Hilumof Rt.Kidney

* Rt.Ureter.

Lateral.

« Rightcolicflexure

* Ascending colon

* Rightlobeof theliver.
Medial.

-Head of pancreas

-Bile and pancreatic ducts.

suprarenal glands

neck of pancreas , Splenic artery
fail of pancreas
Inferior vend cava

portal vein
left colic flexure

superior  Dile duct —~8
pancreaticoduodenal

right colic
flexure

body of pancreas

left testicular vein

£ b ° infarior mesenteric vein
/ ~N

ascending colon

' superior mesenteric artery |
head of pancreas sdany 5 aabaall il ol

superior mesenteric vein

pancreaticoduodenal
artery

descending colon



3rd part of duodenum

(Horizontal part)

Pancreas

¢ 47 long Found in the posterior
. abdominal wall
Runs horizontallyto (Remember: It is ®
the left Retroperitoneal) and
» Onthesubcostal plane. "crossesthe
structures thatare
* Runsinfrontof the laying on theinferior g
vertebral column (At abdominal wall like
f L3) the aorta / inferior
the levelo benA cava
» Under thelower margin ~ /Right psoas muscle
of thehead of pancreas

 Abovethecoils of
the jejunum.




Relations of 3 partofduodenum ‘1*‘ a5 ol B o

Anteriorly:

- The root of the mesentery ( 2 folds of peritoneum
surrounding jejunum & lleum) of the small intestine

- the superior mesenteric vessels contained within
the mesentery Remember, the small intestine is

part of the Midgut which is supplied by the

superior mesenteric vessels

- coils of jejunum

Posteriorly:

-The right ureter

-the right psoas muscle

-the inferior vena cava

-the aorta

The head of the pancreas

Coils of jejunum

inferior vena cava hepatic artery

portal vein ‘
dnaphragm suprarenal gland

bile duct .
left kidney

right kidney

right

colic flexure left renal vein

= superior mesenteric artery

\
A \ inferior mesenteric vein
\\\\\1h ', left testicular artery

\\ left ureter

inferior mesenteric artery

psoas muscle

\\

right testicular artery

right ureter

abdominal aorta



Ao i partof duodenum.....cont

*1”long
* Runsupwardto the left

Right crus of
the diaphragm

Esophagus

* Endintheduodejejunaljunctionatthe
{e?el of the 2nd lumbar vertebrae1” tothe
eft.

* Thejunction (flexure)is held in position by i

the ligament of Treitz,(A peritoneal fold
attached to the junction between the duodenum

and jejunum.) Whichis attached to theright
crus of the diaphragm (duodenal recess).

Celiac trunk

Inferior
component

Duodenojejunal
flexure

* Theligament of Treitz serves as an important surgical
landmark to identify theend of theduodenum and the
beginning of the jejunum

Superior mesenteric
artery



Relation of 4th part of duodenum
Ant.

- Thebeginning of theroot of
the mesentery

bile duct

- coils of thejejunum. ight Koy

Post.

. right
- Lt. psoas major

colic flexure

[

—

- Thesympathetic chain
- Left margin of theaorta.

Sup.

-Uncinate process of the
pancreas. (end of the head of
pancreas).

q/

psoas muscle

testicular artery

Ny

S —
7
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right ureter ¢

inferior vena cava hepaic artery

portal vein ‘
dnaphragrn suprarenal gland

left kidney

left renal vein

superior mesenteric artery

inferior mesenteric vein

I\\\\
left testicular artery

left ureter

L
@w

7 inferior mesenteric artery

? ey g andaall ) o

abdominal aorta



Blood supply ofduodenum 1 =+~

Remember:The Duodenum is divided into two halves:
-Upper Half (above the Ampulla of Vater): Made by the Foregut —>Supplied by vessels of

the Celiac Plexus
-Lower Half (Below the Ampulla of Vater): Made by the Midgut —>Supplied by

the superior mesenteric vessels

* Arteries

1 upperhalf (istpart+upperi/2of 2nd part)is supplied by the superior
pancreaticoduodenal artery, a branch of the gastroduodenal artery,
whichisabranch of the Hepatic artery, which rises from the Celiac

Plexus.

2 Thelower half (loweri/20f2nd part+3rd+4thpart)is supplied by the
inferior pancreaticoduodenal artery, a branch of the superior

mesenteric artery



Arterial supply and venous drainage of the duodenum

Aorta
Celiac artery

Common hepatic Short gastric

artery vein
Gastroduodenal Portal vein
artery N

. Pancreatico-
Right gastro- &\ direlonal
omental *

veins
artery

Splenic artery

- Inferior pancreatico-
duodenal artery
(dividing into anterior
and posterior branches

Splenic
vein

Inferior mesenteric
vein

Anterior and Uncinate process

posterior superior of pancreas (posterior
pancreatico- to superior mesenteric : /
duodenal arteries artery) Superior -
mesenteric |
Superior vein sdany g andanll Al el

mesenteric
artery




Blood supply for duodenum
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Veins of duodenum

Upper Half :

 The superior pancreaticoduodenal vein drains into the
portal vein

Lower Half:
 The inferior vein joins the superior mesenteric vein .

? o@iﬁu\ﬁ\obﬁa



Hepatic Portal Vein Tributaries
Portocaval Anastomoses

Falciform ligament and round ligaments of liver
Umbilicus

Esophageal veins

Right gasthic vein

Paraumbilical veins . .
Short gastric veins

Left gastric vein Left gastroomental

Hepatic portal vein [gastroepiploic) vein

Anterior and posterior superor
pancreaticoduodenal veins

Splenic vein

Right gastroomentsal
[gastroepiploic] vein

Superior mesentenc vein

Anterior and postenor inferior
pancreaticoduodenal veins

3 A Inferior mesenteric vein
hddle colic vein

Right colic vein

Anterior, postenor

cecal veins
B Btood i Left colic vein
from superior
| mesenteric vein
I Blood fl:a .spleu:. Sigmoid and rectosigmoid veins
gastric inferi
mesenteric veins : ! ; . :
M of of wo  Appendicular vein Left and right superior rectal veins
B Caval ribaaries lleocolic vein
Middle rectal veins Levator ani muscle
i

Portacaval anastomoses

| 1 Esophageal 2 Paraumbilical
3 Rectal 4 Retroperitonesal

Inferior rectal veins




Lymphatic drainage

Thelymphvessels follow the arteries:

» drainupward (upper half) via pancreaticoduodenal
nodesthe gastroduodenal nodes the celiac nodes

» drain downward (lower half) via pancreaticoduodenal
nodesthe superior mesenteric nodesaround the origin
of the superior mesenteric artery.

T pdaxy g asdaall Al (lals



AR i Nerve supply
« Sympatheticinnervation:
* Origin: Thespinal cord at the level of the Thoracic Vertebrae

* Sympathetic fibers then descend and penetrate the Diaphragm

* Synapse:
Sympathetic Fibers to the Upper duodenum — celiac ganglion

Sympathetic Fibers to the Lower duodenum — superior mesenteric
ganglion

* Postganglionic Fibers:

Travel via nerve fibers of the celiac plexus (Greater and Lesser Splanchnic
Nerves) which eventually form plexuses around the blood vessels
supplying theduodenum



T‘”‘“ﬁ“‘“‘“’“*’“ Nervesupply... cont

« Parasympathetic Innervation:

* Origin: Vagus nerve (cranial nerve X)

* Synapse : At the Enteric (myenteric and submucosal)
plexuses in the duodenal wall, from which short
postganglionic fibers arise and innervate the structures in
the duodenal wall.

* Function: Secretomotor - Glands , Peristaltic movement -
Smooth muscles.



Jejunumandlleum
Locationand Description

They are intraperitoneal organs = Movable

* Thejejunumand ileum measureabout 20 ft (6 m)long

* theuppertwofifthsisthejejunumC thelower3/5is theileum
* Each has distinctive features

* thereis agradual changefromonetotheother

* Thejejunumbegins at the duodenojejunal flexure which attaches
to theligament of trietz + The level of thebeginning of mesenteric root

. 1ghe ilgum ends attheileocecal junction (found attherightiliac
O0SSa).

* The coils of jejunum and ileum are freely mobile andare
attached to the posterior abdominal wall by a fan-shaped
fold of peritoneum known as the mesentery of the small

intestine.
’1* et el gt




SMALL INTESTINES ANATOMY A% s

Look atthearrangement of of the large
intestine (cecum &appendix /
ascending colon/transverse colon
/ descending colon /sigmoid
rectum / anal canal) they are all
found at edges of theabdominal
cavity

On the other hand, the jejunum &
ileum are found at the umbilical
region (in the middle surrounded by.
the large intestine, A Central
Structure)

Ileum R 4



Free edge of mesentry




Anatomical position of small intestine

pdany 5 asdaall Al el

Transpyloric
'Ptane

Jejunum &ileum

\

"\ Transtubercular

-~

Orifice of
vermiform process i



file:///upload.wikimedia.org/wikipedia/commons/c/ca/Gray1223.png
file:///upload.wikimedia.org/wikipedia/commons/c/ca/Gray1223.png

Structure of the Villi in the Small Intestine

6dany 9 ?.d:'»d‘ ai!‘ Q\;.fm
Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc. ’ i ’




mesentery of thesmall intestine

- fan-shaped fold of 2 layers of peritoneum

- Thelongfreeedge (6 meters) of thefold encloses the mobile
intestine (jejunum &ileum).

- Theshortrootof thefoldis continuous with the parietal peritoneum
on the posteriorabdominal wall

- Alongalinethat extends downward and to therightfromthe left side of
the second lumbarvertebraiinch to the left totheregionin front of the
right sacroiliac joint



T‘ it 5ol ) gl Root of the mesentery

duodenojejunal flexure

superior mesenteric artery

root of mesentery of
small intestine

ileocecal junction




]
1
M.

—




Contents of themesentery

-Thebranches of the superior mesenteric arteryand vein
-Lymphatic vessels C lymphatic nodes

- nerves (sympathetic §parasympathetic)

? owjﬁkﬂ\aﬁ\d\a._\iu



Difference between Jejunums lleum

length
site

wall

Arcades in mesentery
Arcades are branches from

superior mesenteric artery
that connect forming
window like structures,
thesearcades giveraise to
theVasaRecta

Fat in mesentery

Proximal 2/5

intheupper part of the
peritoneal cavity below theleft
side of thetransverse
mesocolon

thicker wall &redder

-simple ,only one or two arcades
-with long infrequent branches
-Long vase recta

- the fatis deposited near the
root

- it is scanty near the intestinal
wall

-Lessinamount >appear

window

Distal 3/5

inthelower part of the cavity
and inthepelvis

Thinner & less redder

numerous
short terminal vessels

arise from a series of three or four
or even more

Complex Arcades

- Short vase recta

- the fat is deposited throughout
mesentery

-Bigamount

- No window appear



Difference between Jeiunums lleum

Diameter

villi

Plicae circularis(the
permanent enfolding of
the mucous membranes
submucosa

Lymphatic follicles

? b@)ﬁu\dﬁ\uhﬁ&

wider

NUMErous

More Prominent

Theyare:

1 larger

2 morenumerous
3 closely set

No or few

smaller

Less numerous

Less Prominent

theyare:

1 smaller

2 moreuwidelyseparated
3 inthelowerparttheyare
absent.

Aggregations of lymphoid
tissue (Peyer's patches)
are presentinthe mucous
membrane



thick wall

In the jejunum:
simple arcades
Longuaserecta

L jejunum ——__|

Histo loglca”g plicae circulares
Differentiating
sign: Plicae
circularis
thin wall
artenal arcades
superior mesenteric artery
Intheileum:

Complicated arcades
Short vaserecta
Histologically SR paich
Differentiating
sign: Peyer’s patch

smooth mucous membrane

pdany g aalaall bl jlaids

arterial arcades superior mesenteric artery




Blood supply of Jejunums lleum

Arteries:

 The arterial supply is from branches of the superior mesenteric

artery , which form the arcades and in turn give raise to the Vasa
ecta

e Theintestinal branches arise from the left side of the artery and
run in the mesentery to reach the gut.

e They anastomosis with one another to form a series of arcades.

e The lowest part of the ileum is also supplied by the ileocolic
artery.
? oJA;g_,ﬁLa.“ 413‘ U\A.\:.n



Blood supply for jejunums lleum




Veins:

* Theveins correspond to the branches of the superior
mesenteric artery.

* Draininto the superior mesenteric vein.

* (SMV) unites with the splenic vein posterior to the neck of
the pancreas to form the portal vein.

? o@;ﬁ.’éﬂ\ﬁ\d\:ﬁu



Lymphatic Drainage of jejunums ileum

» The lymph vessels pass through many intermediate mesenteric
nodes

» Finally reach the superior mesenteric nodes—> around the origin
of the superior mesenteric artery.

T ow}ﬁu\ﬁ\ghﬁn



Lymph Drainage of jejunums ileum




Additional notes

* All the lymphatics of the lower limp, the pelvisand the
abdomen drain in the cisterna chyli.

 Cisterna chyliis alymphatic sac that is present at the aortic
orifice of the diaphragm.

* The thoracic duct then arises from the Cisterna Chyli and
eventually empties into thevenous angle at the level of the
left brachiocephalic vein.

? pdany g ankaall ) e



Nerve Supply of jejunums lleum T‘ s selhel B

* It hasa completely similar autonomic pathway to the duodenal autonomic innervation :
Sympatheticlnnervation:

* Origin: Thoracicspinal cord

« Pathway:

* Preganglionic fibers descend through the diaphragm

* Synapseinthe superior mesenteric ganglion

. _l?ostganglionic fibersthenfollowthe branches of the superior mesenteric arterytoreach the jejunumand
ileum

Function: Innervate Blood Vessels, and causes vasoconstriction

Parasympathetic Innervation:
 Origin:Vagus nerve(cranial nerve X)
« Pathway:

* Vagalfibersdescend throughthe diaphragm
« Synapseinthewall of theintestine (In the Enteric Plexuses), the Myenteric (Auerbach’s) plexus and the
Submucosal (Meissner’s) plexus

« Shortpostganglionicfibersinnervate the smooth muscle and glands Function:
secretomotor of the gland Peristaltic movement



Nerve supply for small intestine
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Congenital anomaly of small intestine
Meckel's Diverticulum:

 acongenital anomaly of the ileum.
 Presentin 2% of people.

« 2 feet from iliocecal junction.

* 2inchlong.

« contains gastric or pancreatic tissue.
« Remains of vitelline duct of embryo.

d Clinical significance:

* Itis a highly common site for infection, inflammation, ulcerationand in
case of rupture, itcan cause Peritonitis

 May mimic appendicitis if inflamed or infected (It has similar shape, size
and region to the appendix) ? gy el b et



Meckel's Diverticulum sy gl B



http://upload.wikimedia.org/wikipedia/commons/8/89/Meckel%27s_Diverticulum_AFIP.jpg
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