Stomach & Small Intestine

Stomach

¢ Site: In the left hypochondrium , epigastric & umbilical regions.

e Shape:
e The stomach may be :
» J-shaped stomach which descends vertically.

= Steer-horn stomach which pass transversely.
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e It has 2 orifices, 2 borders and 2 surfaces:

I) Orifice:

(A) Cardiac Orifice

(B) Pyloric Orifice

1. It is the upper orifice found at

the junction of the stomach

with the oesophagus.

1. It is the lower orifice found at
the junction of the stomach with

the duodenum.

2. It is one inch to the left of the
median plane at the level of the
left 7t costal cartilage (11,

thoracic vertebra).

2. It is found 2-1 inch to the right
of the median plane at the level
of the transpyloric plane (L:

vertebra)

3. It is controlled by a

physiological sphincter.

3. It is controlled by the pyloric
sphincter which is anatomical
sphincter formed by thickening of
the circular muscle fibers of the

stomach.

4. It is related anteriorly to left

lobe of liver .

4. It is related anteriorly to

quadrate lobe of liver .
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5. It is related posteriorly to the 4. It is related posteriorly to neck

diaphragm. of pancrease with lesser sac in

between.

e Pyloric sphincter can be detected during operation by pyloric
constriction , prepyloric vein & feeling the thickened pyloric

sphincter.
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Sling like Cesophagas
fibres of
RE. crus of the

Iedian acuate
hgament T
Lt crusof
diaphragm

* Chardiac & Pvloric ends =

Fissure for
Lgamentum

hepatis 7”:11/13 esophagus

Spleen

gastro- splemc
higarment

* Peritoneal licaments of the stomach *
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II) 2 borders:

(A) The lesser curvature

(B) The greater curvature

1. It is the right border of the

stomach.

1. It is the left border of the

stomach..

2. It shows a notch at its right
1/3 called the incisura

angularis (angular notch).

2. It showes a notch with the
esophagus called incisura

cardia (cardiac notch).

3. It gives attachment to the

lesser omentum.

3. It gives attachment to the

gastrophrenic ligament,

gastrosplenic ligament and
greater omentum of the

peritoneum.

4. Along it run the right and

left gastric vessels.

IIT) Surfaces and relations:

4. Along it run the short gas-
tric, left gastro-epiploic and

right gastro-epiploic vessels.

a) Relations of antero-superior surface:

e The greater sac of peritoneum separating the stomach
from :

1. The inferior surface of the liver (left lobe and quadrate
lobe) is related to the related to upper right part of
stomach.

2.The diaphragm is related to the upper left part of the
stomach separating it from left lung , pleura and left 6-9

ribs.
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3. The anterior abdominal wall is related to the lower part
of the stomach.
B) Relations of postero-inferior surface: (stomach bed)
1- Left crus of diaphragm
2- Anterior surface of left kidney and left suprarenal
gland above it.
3- Anterior surface of body of pancreas and the splenic
artery runs above upper border of pancreas.
4- Transverse colon and the transverse mesocolon,
which attached to anterior border of pancrease, above it.

5- Gastric area of spleen

* All the above mentioned structures are separated

from the stomach by the lesser sac of peritoneum

except the spleen which is separated from it by the

greater sac.
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The major surfaces and regions of the stomach

Lesser Esophagus
omentum

Lesser
curvature

Regions of
the Stomach

Fundus

Cardia

Body

Pylorus

Duodenum Greater Greater

curvature omentum
©2011 Pearson Education, Inc.

Gallbladder

Pylorus

Duodenum

Right colic
(hepatic)
flexure

Greater omentum Left colic (splenic) flexure % N JJ‘;
W
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ABDOMINAL VISCERA (ANTERIOR VIEW)

-

right dome
of diaphragm

: spleen
liver

fundus of - A
gallbladder mmach:
duodenum pylo)‘ic region
(small intestine)
pancreas transverse colon
(body continues in
outline behind stomach) small intestine:
— jejunum
ileum
ascending colon

anterior superior iliac spine

descending colon
cecum

urinary bladder
appendix
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\\
Lt. lobe of liver

Stomach

* Relation of liver to stomach *

* Upper Lt. part:
lies under the left
costal margin & is
related to Lt. cupola
of diaphragm.

* Area adjoining the
lesser curvature:N
related to Lt. lobe of

* Lower part:i
related to the anterior
abdominal wall below
the subcostal angle.

* Relations of Anterior surface of Stomach *
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*Relations of Stomach*

Pericardiu
m & heart

~~  Left
lobe of

liviArv

1

~ Stoma

" "\“'l..‘\\llzfﬂ"' :‘
\\s“: L
Head of pancrea3 \ \\ ’

Duodenum

Descending
- colon

Stomach bed
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Bed of the Stomach

Celiac Trunk

Spleen

Greater omentum (cut)

# N;a’:f Netter 264

Copyright @ 2000 Woltess Mluwer Health | Lippince® Willlams & Wiking 518 Stomach and Leszer Omentom, B, Oments! Burz s (Lerser Por itorn sl Sac)

11




Stomach & Small Intestine

e Parts of the stomach:

a) Fundus : The dome shaped part , above level of cardiac
orifice.

b) Body: Between level of cardiac opening & imaginary
vertical line between angular notch & the corresponding
point on the greater curvature.

c) Pyloric portion: 3 parts:

1. Pyloric antrum: Is a dilated part below the body.

2. Pyloric canal: Is the terminal one inch of stomach.
3. Pyloric sphincter.

Cardial notch

Pyloric
Duodenum antrum

12
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Cardiac notch

Oesophagus —
horizontal

Lesser curvature line.

Mucosal
folds

Incisura

2N

Eh A

*Pyloric
sphincter :‘il?ﬁ:;k

laris
*Pyloric \
canal
* Pyloric ana

ot ; ?
3. Pyloric part

D ek p——

(Section of the stomach)

Shape & Parts of Stomach

* Arterial supply:
1. Along greater curvature: right gastroepiploic (from
gastroduodenal artery), left gastroepiploic & short gastric

arteries (from spelenic artery )

2. Along lesser curvature: right gastric artery (from
hepatic artery ) & Lt. gastric artery (from coeliac trunk).
* Venous drainage:
1. Right & left gastric veins: Drained into portal vein.
2. Left gastro-epiploic vein & short gastric veins: Drained into
splenic vein.
3. Right gastro-epiploic vein: Drained into superior mesenteric

vein.
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Abdominal Oesophageal branch
Aorta of Lt. gastricA.

Lt. gastric A.

Hepatic A. coliac trunk

Short gastric arteries

Rt. gastric A.
Spleen
Gastro-
duodenal .
Splenic A. &
its terminal
branches
Left gastro-
epiploic A.
Superior pancreatico R. gastro-
uperi ico- 1A
diindenal A epiploic A.
Arterial Supply of the Stomach.
Hepatic artery  Liver (turned up) Coeliac artery
Gall bladder
Cystic artery
Left gastric art
Hepatic artery 58 -
Stomach
Aorta Spleen
Gastroduodenal artery
Head of pancreas
Right gastroepiploic artery
‘Left gastroepiploic artery

Right gastric artery  Splenic artery
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Rt. gastric V.Oesophageal V.

Short gastric
vein

Left gastric V.

Portal V.

f”f
-

_ -
———

7 \eft gastro-
7 epiploic V.

e //’

ic hight gastro-
Superor v/, of Mayo  ePiPloic V.

Mesenteric V.

Venous Drainage of the Stomach

e Applied Anatomy:

1) Left gastric and short gastric veins receiving
oesophageal veins draining abdominal part of
oesophagus (portal) which anastomose with
oesophegeal veins (tributaries of azygos veins )
draining thoracic part of oesophagus (systemic). In
portal hypertension, opening of porta- systemic
anastomosis results in gastric and oesophageal
varices.

2) The stomach has very rich blood supply and it is
found that it can depend only on right gastro-epiploic

vessels.
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* Lymphatic drainage:

16

e Afferent lymphatics communicate freely in the stomach
wall.

e Lymphatics from the anterior and posterior surfaces of the
stomach pass towards its curvatures where lymph nodes are
located along the arteries supplying the stomach and

have the same names.

e The cardia is drained by the paracardiac (Para-
oesophageal) lymph nodes which lie around the cardia and

lower end of the oesophagus.

e Fundus of the stomach is drained by splenic lymph
nodes (which lie in the gastrasplenic ligament and hilum of
the spleen) &. left gastroepiploic .Efferent lymphatics
from these lymph nodes pass to the pancreatico- splenic
lymph nodes along the splenic artery and upper border of

the pancreas.

e¢The remaining part of the greater curvature and adjoining
part of the stomach are drained into the left and right

gastroepiploic lymph nodes.

eThe lesser curvature and adjoining part of the stomach
are drained by the left and right gastric lymph nodes.
eThe pyloric region is drained by right gastric, right
gastroepipoic, subpyloric, retropyloic and suprapyloic lymph
nodes.

eThe previously groups, drain mainly into the coeliac lymph
nodes. Some lymphatics may also pass to the superior

mesenteric lymph nodes.
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(Coeliac group of Pre- aortic lymph
nodes) (final pool)
Right * Para- cardiac group
_gastri * _t. gastric group.

* Pancreatico-
splenic group

Left gastro-
* Rt. gastro- epiploic group

Sub- pyloric epiploic group

group

* Lymph Drainage of the Stomach *

Para- cardiac

Coeliac lymph / lymph nodes.
nodes ~ _
\- — Pancreatico-
Rt. & Lt. gastrlc o "N splenic lymph
lymph nodes ~ /SR \\\h nodes

—d epiploic group
Rt. gastro-
epiploic lymph
nodes

*‘- o = )
¢ S ?\ "
AN =
. . Spleen
Pyloric lymph e (\\ \ Left gastro-
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Celiac nodes

Naodes around cardia

Left gastric nodes

Hepatic
nodes

Right
superior
pancreatic

e

Suptq-

Splenic
nodes

Left gastro-
omental
{gastroepiploic)
node

Right gastro-omental

(gastroepiploic) nodes Left gastric nodes

Nodes around
cardia

To c.stoma Left gastro-
omental

(gastroepiploic)
nade

Zonesand ¢ = A i </ Splenic
pathways of = ‘ ’ v/ g iy ! nodes
gastric lymph g ] o / |’

drainage (zones
not sharply
demarcated)

Right gastro-omental (gastroepiploic) nodes

Suprapyloric, retropyloric, and { S 1 g ‘lsf‘jwl‘)t‘ﬂm pancreatic
subpvioric nodes { : P es

jﬂ/ﬁ Ve " - b Cediac nodes

Right superior pancreatic node Superior mesenternic nodes
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Cysterna chyli & thoracic duct

Right internal jugular vein  Brachiocephalic veins Left internal jugular vein

v

Left jugular trunk

Right jugular trunk -\ :
< . Thoracic duct

Right lymphatic duct g ~_
' Left subclavian trunk
Right subclavian trunk’ f Le\f{-\
" \\ TS bronchomediastinal
Right subclavian vein s ’ trunk
(5 \ 2 ) e \ W N
g & % Left subclavian vein
l—-—‘ - 0 G \
Right bronchomediastinal d""" g e First rib (cut)
trunk 11317 2 \
: . Highest
Superior vena cava {cut) intercostal

Rib (cut)
| {

/ \ § ¥

A ¢ e

74 3/

il .

Azygos vein — :

i A

&)

'f pleura (cut)

N e
2 AN

i - -~
AR AT 25

Diaphragm —

Cisterna chyli Intestinal trunk f

Inferior vena cava Right lumbar trunk
(cut) (b)

Left lumbar trunk
Copynight © 2004 Pearson Education, Inc.. publishing as Benjamin Cumminms

e Applied anatomy:

1) From coeliac lymph nodes, malignant cells can spread to
cysterna chyli — thoracic duct — retrograde lymphatic
permeation may spread to left supraclavicular lymph

nodes (Virchow's glands).
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3) From coeliac lymph nodes, retrograde spread of malignant
cells in the lymphatic around the hepatic artery leading to

enlargement of lymph nodes in the porta hepatis.

4) Retrograde spread of malignant cells from lymph nodes in
the porta hepatis may lead to liver metastases or spread
in the lymphatics in the falciform ligament around the
ligamentum teres — malignant nodule in the umbilicus

called sister Joseph nodule.

Superior gastric

group of nodes \ Pancreaticolienal

32 \ group of nodes

Suprapyloric group £
CD

of nodes \
Q

K

\ Inferior gastric subpyloric group

* Nerve supply:

1) Parasympathetic supply: Anterior & posterior vagi carry

motor parasympathetic & secretory fibres to the stomach.

e Applied anatomy: Vagotomy may be indicated in

cases of peptic ulcer to diminish gastric acid secretion.
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2) Sympathetic nerve supply:
e It is from the greater splanchnic nerves, then the coeliac
ganglion.
e Postganglionic fibres reach the stomach along its arteries.
* Peritoneal relations:

* The stomach is completely covered by peritoneum except a
small bare area found at the posterior surface of the
fundus. It is related directly to the diaphragm.

% The stomach is related anterior to greater sac and posterior
to lesser sac .

% N.B:
= All folds of peritoneum are formed of 2 layers except

greater omentum which is formed of 4 layers.

= All folds of peritoneum contain blood vessels , lymph

vessels and nodes , autonomic nerves and extra-

peritoneal fat.

* Peritoneal ligaments of the stomach: These are folds of
the peritoneum attaching the stomach to the surrounding
organs:

1. Lesser omentum: (Gastro- hepatic ligament):

e It extends from the lesser curvature of the stomach,
and upper border of the first inch of the duodenum to
the hilum of the liver and the fissure for ligament
venosum of the liver.

o Its gastric attachment contains the right and left
gastric vessels (+ other structures in general).

21
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e It has a right free border containing portal vein
posteriorly , CBD anterior & to the right and hepatic

artery anterior and to the left.

2. Gastro-phrenic ligament:

e It extends from the upper most part of the greater

curvature & around the bare area to the diaphragm.

3. Gastro-splenic ligament:

It extends from the upper left part of the greater
curvature of the stomach to the hilum of the spleen.
It contains short gastric vessels (+ other structures in

general)

4. Greater omentum: (gastrocolic ligament)

It extends from the lower 2/3 of the greater curvature
of the stomach and the lower border of the first inch of
the duodenum to the transverse colon.

It has anterior 2 layers descend for variable distance
in front of intestine , then curves upwards and
backwards to form posterior 2 layers.

The posterior 2 layers enclose the transverse colon
and continue upwards to form the transverse
mesocolon.

The greater omentum contains right and left
gastro-epiploic vessels ((+ other structures in
general)).

Function: It is the policeman of the abdomen i.e
localize infections and prevent their spread and storage
of fat.
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Arrow in
epiploic foramen —

Stomach

Supenior layer of
coronary ligament

Bare area of liver

Inferior layer of
the coranary lkgament

— Pancreas

Transverse colon

=~ Duodenum

—— Aorta

v % Mesentery

Greater omentum

Small inlesting
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Hepato-qastric liq. Gastro-phrenic’ liq.

Tl
Hepato- ) o ‘A Gastro-splenic

duodenal , liq.
liq. 3

Omental bursa, opened Gastro-colic lig.

*Peritoneal folds related to the stomach*

Lesser omentum
|

| Hepatoduodenal ligament Hepatogastric ligament |

Gastrophrenic ligament

Greater

Gastrosplenic ligament omentum

Gastrocolic ligament

Spleen
Phrenicocolic ligament

Left colic (splenic) flexure

Right colic (hepatic) flexure v : | Descending colon

Inferior recess of
omental bursa

Ascending colon

Transverse colon
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25

Diaphragm
Falciform ligament

Coronary
igament (Cut
Round ligament
Gastrophran
Liver fgament
(diaphragmatic
surlace)
Liver "y

(visceral surface)
Lessar omentum

Gastrosgions
(gastrohopatic gament
ligamaent) o Sploen
Arrow passing =
through omental Phrenicocok
foramen ino

oment bursa

Hepatoduodenia!
ligament (containing

ponal tnad)

Transverse
Right colic (hepatic) resocoion
floxure

Greater omentum
(gastrocolic kgamant)

Ascanding colan

Falciform ligament Caudate icbe

Inferior vena cava
Suprarenal impression
Left triangular ligament : . Bare area

Anterlor coronary ligament

| Right triangular
Gaslric imprassion . z ligament

— Renal imprasson

Left icba of livor Right lobs of liver

Esophageal impression

Galbladder

Porla hepatis

Quadrate lobs

™ Colic imprassion
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Falciform ligament Liver,
Ligamentumn of liver ‘ left lobe Esophagus Parietal
teres of liver | peritoneum
Liver, |
right lobe Diaphragm

Gallbladder Eamds
Cardia
Hepato-
hageal
i ey
duodenal
ligament Stomach
(body)
Lesser
omentum ] Spleen
Lesser
Hepato- curvature
qgastric
. ligament
Right kidney Greater
curvature
Right colic
flexure
Descending
colon
Ascending Transversus
colon abdominis,
intemal and
external
oblique
muscles

Duodenum Pyloriccanal  Pyloricantrum  Greateromentum

Transverse sections at the level of free border of lesser omentum
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Small Intestine

* The small intestine is divided into:
a) Fixed part: The duodenum .
b) Mobile part: It includes the jejunum & ileum.

—thoracic part Oeéophaqus

abdominal part

\

Pylorus————-\ .

Gall bladder——_ |

——— Stomach

—— Spleen

Left colic flexure

Transverse colon
Transverse colon

Duodeno-jejunal

Right colic flexure
flexure

Ascending colon— .
Descending colon

Ileo-cecal (Ileo-colic)
orifice & valve

Cecum‘——/r

Vermiform appendix

Sigmoid colon
(Pelvic colon)

Rectum

I Anal canal

Anus

*Gastrointestinal Tract*
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Duodenum

* Site: (remember 1, 2, 3)

e It begins at the pyloro-duodenal junction at the level of
transpyloric plane (L: vertebra), 1 inch to right side of

midline.

e It ends at the level of L, vertebra 1 inch to left side of
midline at the duodeno-jejunal flexure (marked by ligament

of Treitz between this flexure & the right crus of diaphragm).

o Its lowest part lies at the level of Ls.

Oesophagus
Right Crus of
diaphragm
Jejunum
(39 and 4th
parts)

% N.B: The duodenum begins at the level of L1 vertebra, ends at

the level of L2 vertebra and its lowest part (i.e 3™ part) lies at

the level of L3 vertebra.
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Hepatic

: Left gastric vein
portal yvein

Splenic vein

Prepvioric
vein

Superior
mesenteric

vein

(Dorsal or superior)

Right gastro- pancreatic vein
omental (gastro-
epiploic) vein Inferior

. mesenteric vein
Anterior superior

pancreaticoduodenal vein Jejunal and ileal

y (intestinal) veins
Tributary from colon (cut) estinal) v
Posterior inferior
pancreaticoduodenal vein

Left colic vein

Left testicular

Anterior infefior (ovaran) vessels

pancreaticoduodenal vein

Infenor
mesenteric vein

Middle colic vein (cut)

Right colic vein Sigmoid veins
lleocolic vein ! 3
Median

Anterior cecal vein sacral vein

Posterior cecal vein Superior
. . rectal vein
Appendicular vein
Right testicular
(ovanian) vessels
External iliac vessels Tributaries of left
and right superior

Internal iliac vein rectal veins

Superior gluteal vein

Perimuscular rectal venous plexus
Obturator vein = A
Left middle rectal vein

Left internal pudendal vein
in pudendal canal (Alcock’s)

External rectal venous plexus

4

Right middle rectal vein

Right inferior rectal vein
(to internal pudendal vein)
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Hepatic portal vein Proper hepatic antery

Gastroduodenal artery

{Common) bile duct
Right gastric artery
Right free margin of lesser

omentum (hepatoducdenal ligament)

Common hepatic artery Pyloric orlfice

Superior (1st) part o G ;

{ampulla, or e 3 : T % % = _-(Common) bile duct
duodenal cap) ’q ( - gt T

(no circular folds) A -

Accessory pancreatic
duct (of Santorini)
Superior
duodenal flexure Main pancreatic

Descending duct (of Wirsung)

(2nd) pant

Minor duodenal

papilla {inconstant) = Duodenojejunal flexure

Circular folds
(valves of
Kerckring)

Jejunum

Major duodenal
papilla (of Vater)

Ascending (dth) part

Head of pancreas
Superior mesenteric artery and vein

W

Inferior duodenal flexure

Inferior (horizontal,
or 3rd) part Copyiight ©2011 Eleeviar Inc. www.nellerimages.com Netlers Atlas of Human Anatomy. 5e

* Size: 10 inches long (like esophagus & ureter).It is the shortest

, widest and most fixed part of small intestine

* Shape: C shape with its concavity to the left, surrounding head

of pancreas.

* Parts & relations: (remember 1,2,3,4)
1. First (upper) part:
e Itis 2 inches long
e It begins at pyloric sphincter and ends in relation to neck of
GB.
e Relations:
a) 1st inch: (It similar to pyloric end of stomach i.e only

movable part of duodenum and have same relations).
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= Anterior: Quadrate lobe of liver.
= Posterior: Neck of pancreas
= Superior: lesser omentum & its free border.

= Inferior.: greater omentum.

% Remember the following structures are arranged from anterior

to posterior:
1) Anterior abdominal wall.
2) Quadrate lobe of liver.
3) Pyloroduodenal junction and 1st inch of duodenum.
4) Neck of pancreas.
5) Union of splenic and superior mesenteric veins to form
portal vein.

6) Inferior vena cave.

b) 2nd inch:
= Anterior: Quadrate lobe of liver & neck of G.B. (at
the junction of 1st & 2nd part of duodenum).
= Posterior: retroduodenal part of C.B.D.,
gastroduodenal artery, portal vein & I.V.C.
= Superior: Opening to lesser sac (foramen of
Winslow).

= Inferior: Head of pancreas.

“ Remember the following structures are arranged from

anterior to posterior:

1)Anterior abdominal wall.
2)Liver.

31



Stomach & Small Intestine

3)Neck of gall bladder.

4)2" inch of 1%, part of duodenum.

5)Gastroduodenal artery to the left and common bile duct on
its right side.
6)Portal vein.

7)Inferior vena cava.

Right and left
hepatic ducts

Right and left hepatic arteries

Cystohepatic (Calot's) triangle
Common

hepatic duct Proper hepatic artery

Cystic Anterior layer of
anery lesser omentum (cut edge)
Cystic duct Right gastric artery
H S Common hepatic artery
epatic
portal vein -" - Gastroduodenal artery
- /“ Stomach
(Common)
bile duct Hepatic ducts
s Sem—i—
- aliblad Right Left
Gl dex Cystic duct
> — ) ———
Superior (1st) ~ ( 'a . Spiral Smooth
part of ’ : - g fold pan
duodenum ;
Neck /- o - Common
Infundibulum g i hepatic
Transverse {(Hartmann's
colon {cut) pouch)
Head of ornices
>
pancreas
(Common)

bale duct
) D(‘S(t‘ﬂ(‘lllg (2nd) part of duodenuom

Hepatopancreatic ampulla tof Vater) T Pancreatic

Major duodenal papilla (of Vater)
Minor

duodenal
papilla

Circular

folds lva.lvos {Common) bile duct
of Kerkringl

Major Longitudinal muscle
duo_(li'e-nal of duodenum
papilla :I?;?:ﬁ:.:;ml Circular muscle

muscle seen of duodenum

through
ppeni

Longiudinal

fold Pancreantic duct

Sphincter of (common)
bde duct

Longiudinal bundle

Interior of descending
(2nd) part of duodenum fibors

Reinforcing 7

Sphincter of pancreatic

duct (inconstant)

Fibers 10

fongitudenal - N

bundie E > : S ) Duodenal muscle fibers to
— — < ©3 longiudinal bundle

Reinforcing fibers

Sphincter of hepatopancreatic

Dissection ampolls
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2. Second (descending) part:

e Itis 3 inches long.

e It extends vertically downwards from the neck of GB to end

at the level of L3 vertebra.

e Relations:
= Anterior: liver, transverse colon, coils of jejunum.

= Posterior: Front of right kidney & its hilum.

» Medial: Head of pancreas, pancreatico-duodenal vessels

and ampula of Vater open in the postero-medial aspect

of the middle of 2nd part of duodenum.

= Lateral: right lobe of liver & right colic flexure.

Intermediate hepatic artery Left hepatic artery Right and left inferior phrenic
arteries {(shown here from

common stem)

Proper hepatic artery Hepatic portal vein

Right hepatic artery Common hepatic Celiac trunk
anery

Cystic artery Abdominal aorta
Leit
gastric Short
artery 4 gastric
/ artenes

Gallbladder

Cystohepatic %
triangle
(of Calot)

Cystic duct
Common hepatic duct
Common bile duct

Right gastric artery

Supraduodenal ( : .4 Left gastro-omental
artery 5 NZ {gastroepiploic) artery

Gastroduodenal Artery to tail of pancreas

artery

Greater pancreatic artery
Splenic artery
Dorsal pancreatic artery
W “inferior pancreatic artery
Anastomotic branch
Middle colic artery (cut)
Postenor superior

pancreaticoduodenal
artery (phantom)

Superior mesenteric artery

Inferior pancreaticoduodenal artery

Anterior superior
pancreaticoduodenal artery

Posterior interior

pancreaticoduodenal artery g ’._
j v
!

. did
Right gastro-omental

(gastroepiploic) artery

Anterior inferior
pancreaticoduodenal artery
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* Ist.part .« pyloro-duodenal
(2 inches) junction ___ee s T g

 2nd. part
(3 inches)

UICLEN) il L T

e 4th. part (1 inches)

« 3rd. part (4 inches)

* Parts Of Duodenum *
e Portal V.

« Neck of G. B. e foramen of
‘D\ Winslow

"
2 Quadrate
lobe

* Anterior
* Relations of 1st. Part *

« Rt. colic
flexure

« Posterior

« small intestine

* Anterior
* Relations of 2nd. Part *
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3.

4.

Third (horizontal) part:

e It is 4 inches long and lies horizontal at the level of L3
vertebra.
o Relations:
= Anterior: small intestine, root of mesentery & sup.
mesenteric vessels.
= Posterior: Rt. ureter, Rt. Psoas major, I.V.C., Rt.
gonadal vessels, aorta & origin of inf. mesenteric artery (
3 separated from 3™ part by 3 )
= Superior: Head of pancreas

= Inferior: Small intestine.

Fourth (ascending) Part:
e It is 1 inch long , extends vertically upwards from the left
end of the 3™ part to the duodeno-jejunal flexure.
o Relations :
= Anterior: Duodeno-jejunal flexure, coils of jejunum & root
of mesentery.
= Posterior: left proas major & left sympathetic chain.
= Medial: aorta & uncinate process of head of pancreas.

= Lateral: hilum of left kidney.

* Duodenal papillae: The common bile duct & main pancreatic
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duct unit to form ampula of Vater which open into the
middle of the postero-medial aspect of the 2nd part of
duodenum in the major duodenal papilla which is
surrounded by sphincter of Oddi. The accessory pancreatic
duct opens one centimeter to one inch above the main duct in

the minor duodenal papilla.
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* Rt. psoas
* loops of * Root of mesentry
small &)
intestine > Inef.
. mesenterica.
{
. * Rt. gonadal a.
* Anterior * Rt. ureter
* Relation of 3rd. Part. * « Posterior
¢ hilum of Lt. kidney \
o~ -: A\
‘--....';'l T ‘l
C 7 ". '. .'. i
\ .‘.,_" :..,r;-'-
\\ * Lt. psoas
A \ » Lt. gonadal a.

1[\\\\\\\

» Lt. sympathetic chain

* Root of mesentry

* Relations of 4th. Part. *
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Inferior Common Celiac
vena cava hepatica.  leftgastrica.  trunk

Splenica.

Posterior
gastrica.

Short
gastric aa.

Cystica.
Proper
hepatica.
Portalv.
Right gastrica.
Gastro-
duodenal a. Splenicv.
Left gastro-
omental a.
Supra- A. of pancre-
duodenal a. atic tail
fant;
(variant) Pancreatic
Pasterior superior branches
pancreatico- Great
duodenal a. pancreatic a.
Anterior superior Inferior
pancreatico- pancreatic a.

duodenal a.

Duodenal branch

Posterior branch Superior Dorsal Transverse
Inferior mesentaric a. pancreatica.  mesocolon (root)
pancreatico- andv.
duodenal a.
Anterior branch Inferior pancreatico-  Anastomosis between
duodenal a. superior mesenteric a.

and inferior pancreatic a.
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* Arterial supply: the superior pancreatico-duodenal (from
gastro-duoduodenal a.), inferior pancreatico-duodenal (from

superior mesenteric a.) & supraduoderal (from hepatic).

* Common bile duct

+ minor duod. ;

Papilla w ~—okLl = A .27l T
» Main pancreatic
duct (of Wirsung)
*» Accessory Pancreatic

Pl duct (of Santorini)

* major
duod.
Papilla

» Ampula of vater

* Opening Of Common Bile Duct
And Pancreatic Ducts

: * Splenic a.
» gastro-duod. a * hepatic a. P
o . .

* Sup. T4 8
ancreatico * Pancreatic
p
-duod. a. Branches

* Inf.
pancreatico
-duod. a.

* Arterial Supply Of
Duodenum And Pancreas.
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* Relation to peritoneum :

The duodenum is a retroperitoneal fixed structure covered

anteriorly only with peritoneum except the followings :

= Its 1t inch is completely covered by peritoneum ( mobile
and its upper border gives attachment to lesser omentum

& its lower border gives attachment to greater omentum )

= The middle of its 2" part is not covered with
peritoneum due to passage of transverse colon between

the duodenum and peritoneum.
= Middle of its 3" part is not covered with peritoneum

due to passage of superior mesenteric vessels between

the duodenum and peritoneum.

* Applied anatomy:
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1)

2)

3)

4)

5)

6)

/)

The end of the duodenum (i.e duodeno- jejuneal
junction)is marked at operation by the ligament of Treitz
( between the junction and right crus of diaphragm ).

The 1% inch of the 1%t part of the duodenum (receiving
gastric acidity) is the commonest site for peptic ulcer.

Duodenal ulcer usually occur in the posterior wall of the
first inch of the duodenum which is the first part that
receive gastric acidity.

Bleeding usually complicates posterior duodenal ulcer
due to close relation to gastroduodenal artery.

Perforation usually complicates anterior duodenal ulcer
because the anterior duodenal wall of 1%t part is related to
the greater sac and unsupported.

Anterior duodenal ulcer may erodes the liver while
posterior duodenal ulcer may erodes the pancreas.

In chronic cholecystitis, adhesions usually occur between
the gall bladder and the duodenum.
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8) In acute cholecystitis, gangrene and perforation of gall
bladder into the duodenum may occur leading to fistula
between them with passage of stones from the gall
bladder to the duodenum.

Fistula

Stone Adhesions

*Gall Stone lleus*

9) Radiological visualization of the duodenum by barium
meal. It is not done nowadays as it is replaced by gastro-
duodenoscopy

10)In barium meal, the 1%t part of the duodenum appears
triangular in shape and called duodenal cap. Persistant
deformity of this cap suggest duodenal ulcer.

A

Radiograph of a normal stomach aftera barium meal. Deformed duodenal cap
showing normal duodenal cap (arrow)

11)Gastroduodenoscopy is the main investigation for any
duodenal disease.

40



Stomach & Small Intestine

12)Due to close relation between 2M. part of duodenum and
right kidney, nephroptosis leading to sever traction on
the duodenum with sever gastrointestinal disturbance or
even obstructive jaundice.

13)In perforated duodenal ulcer, the leaking fluid pass to the
right lateral paracolic gutter then to the right iliac fossa
leading to clinical manifestations simulating acute
appendicitis.

14) The duodenum and head of pancreas have the same blood
supply and considered as one surgical segment.
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»*

Mobile part of small intestine
Parts: It is formed of the jejunum and the ileum.

Beginning and end: It starts at the duodeno-jejunal flexure

and ends at the ileo-caecal junction.
Length: It is 6 meters (20 feet) in length.

It is arranged in a series of loops which are completely

covered by peritoneum and found in the free border of the

mesentery of small intestine.

* Comparison Between the Jejunum and lleum:

Jejunum

Ileum

Proximal 2/5.

e Distal 3/5.

It lies above the umbilicus.

o It lies below the umbilicus.

More mobile , usually empty
with more active in digestion &
absorption

e Less mobile, usually contains
the food with less digestion &
absorption

Wide lumen, thick wall, thick
mucosa, thick musculosa .

¢ Narrow lumen, thin wall, thin
mucosa, thin musculosa

Numerous mucosal folds.

e Few mucosal folds.

More vascularity & more red.

e Less vascularity & pale red.

No Payer's patches.

e Many Payer's patches in the
mucosa, along antimesentric
border.

At operation, it's felt as
dobule layer.

e At operation, it's felt as one
layer.

Small amount of fat in the
mesentery.

e Large amount of fat in the
mesentery.

The jejunal arteries form
simple arterial arcades in
the mesentry of jejunum. (1-2
arcades).

e The ileal arteries form
complicated arterial
arcades in the mesentry of
the ileum. (3-4 arterial
arcades).
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Vessels appear clear in the
mesentery with windows.

e Vessels are not clear in the
mesentery with no windows.
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Figure 25.14 Regions of the Small Intestine

Duodenum

Transverse
colon

Jejunum

Ascending
colon

Descending
colon

Cecum
lleum
Sigmoid
colon
Rectum

® 2012 Pearson Education, Inc.

Jejunum Barium radiograph
of jejunum

Circular folds
(valves of
Kerckring)

Heum

¥ Barium radiograph
of ileum

Circular folds

43



Stomach & Small Intestine

* Mesentery of small intestine:

44

It is fan shaped, peritoneal fold formed of 2 layers .

It has a free (intestinal) border which is 6 meter long and

a root (attached border) which is 6 inches long.

The width of the mesentery in its center is 6 inches and

decrease gradually towards its ends.

The root of mesentery passes obliquely downwards and
to the right from the duodeno-jejunal flexure to the ileo-
caecal junction , crossing 4. & 3rd part of duodenum,
aorta, LV.C., right psoas major, right ureter, right

genitofemoral nerve and right gonadal vessels.
Contents of the mesentery:

1) Loops of small intestine in the free border of the
mesentery.

2) Superior mesenteric vessels run in the root of the
mesentery and their ileal and jejunal branches run in
between the 2 layers of the mesentery.

3) Sympathetic and parasympathetic plexuses.

4) Extra-peritoneal connective tissue and fat which are
dense in the lower part of the mesentery.

5) Lymph vessels: are called lacteals because they carry
lymph which is milky in appearance and called chyle.

6) Mesenteric lymph nodes:100-150 lymph nodes

arranged in 3 rows:

= Small-sized nodes: near the intestine in the free

borders.
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= Medium-sized nodes: midway between the free and
attached borders.

» Large-sized nodes: along the superior mesenteric

vessels.

* Intestinal border

* mesentry

* Root
¢ Intestinal

f - F * 4th. part of duodenum
—Ql| 87O

Zid / * 3rd. part of duodenum

¢ Rt. gonadal a.
* Rt. iliacus
mesentry \\\\" Vi
Y

* Mesentry Of Small Intestine *

= * Aorta

*LV.C

* Rt. ureter

* Rt. genitofemoral

* Rt. psoas major

* Loop of Jejunum * * Loop of ileum *

* Arcades (3-4
* Arcades (1-2) ”‘ rcades (3-4)

¢ thin wall
* thick wall
i + mucosal
* mucosa
fOldS fOldS

* mesentric
border
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Common hepatic artery

Cehac trunk
Splenic artery and vein

Supraduodenal artery

Gastroduodenal artery

Posterior supenor o ’ ) Z#"( Dorsal
pancreaticoduodenal artery X 3 pancreatic artery

Inferior

Right gastro-omental
pancreauc artery

(gastroepiploic) artery
Superior mesenteric

Anterior superior
artery and vein

pancreaticoduodenal artery

Inferior (Common portion)
pancreatico-
duodenal

arteries Anterior

Middie caolic
S artery {cut)

Posterior

Right colic
artery

lieocolic
artery

Superior
mesenteric
artery

Anterior
cecal artery

Posterior
cecal artery

Appendicular
artery

Jejunal and ileal (intestinal) arteries

Anastomotic loops (arcades)

Straight arteries (artenae rectae)

46




Stomach & Small Intestine

Lobus caudatus hepatis  Recessus supenor omentals

Lig. hepatogastricum Plica gastropancreatica
Lig. hepatoduodenale Lobus hepatis sinister
Lobus hepatis dexter \ Pancreas
Diaphragma ' \ | Ventriculus (pars cardiaca)
Joun v foramen epiplofcum \ Flexura duodenojejunalis

Lig. gastrophrenicum
Vesica felley
Mesocolon
transversum

Lig gastrolineale
ZLOIPe s

Recessus lienalis

“bursae omentalis
Pylorus.-

Colon transversum
(OTpesita)

Lig hepatocolicum

Recessus infenor .

Lig. phrenicocolicum
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Plica duodenalis
superior
~Recessus duodenalis
supenor
Pars ascendens duodeni
Ren sinister
Recessus duodenalis
inlenor
[~ Plica duodenalis infenior
b Ruddtx mesenteri
(orpesan)
= Peritoncum panctale

Duodenumpesined p—

Ren dexter
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Ureter dexter (peaned)
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Plica leocecals '
e 1 BEUGEe — ~Ureter sinister (peanedy)
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Heum ——_33

4 -
H—Colon descendens
Promontonum

Plica ileocecals ———

Recessus ileocecals

Mesocolon sigmorleum
miernor

Mesoappendiy — Colon sigmodeum
Cecum =

Appendix vermiformis

AL thacs externa

—Rectum

Vo ihaca externa

Vesica unnari
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