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Blood Supply of the Gastrointestinal Tract

The celiac artery is the artery of
the foregut and supplies the
gastrointestinal tract from the
lower one third of the
esophagus down as far as the
middle of the second part of
the duodenum

\_r dorsal mesentery

5)
N _-spleen

~foregut artery (cellac artery)

The superior mesenteric artery |
is the artery of the midgut and
supplies the gastrointestinal
tract from the middle of the
second part of the duodenum
as far as the distal one third of
the transverse colon.
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Blood Supply of the Gastrointestinal Tract

The inferior mesenteric
artery is the artery of
the hindgut and
supplies the large
intestine from the distal
one third of the
transverse colon to
halfway down the anal
canal
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Blood Supply of the Gastrointestinal Tract

Celiac Artery

v'Arises from the
commencement of the
abdominal aorta at the
level of the 12th thoracic
vertebra

esophageal branches  gsophageal hiatus of diaphragm

short gastric arteries

right gastric artery

VIt is lies behind the nepatic artery
lesser sac of peritoneum. |sestodosenaiarter

v'It has three terminal
branches:

»The left gastric
»Splenic

»Hepatic arteries
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Left Gastric Artery
Runs to the cardiac end of the stomach, gives off a few esophageal
branches, then turns to the right along the lesser curvature of the

stomach.
It anastomoses with the right gastric artery.

Aortic hiatus
Posterior gastric artery (inconstant)

Left gastric artery Esophageal branch

Celiac trunk
Right and left branches

Splenic artery

W, - Short gastric arteries
Cystic artery

Hepatic artery proper

Right gastric artery Splenic branches

Common hepatic artery
Gastroduodenal artery
Supraduodenal artery — 7

Spleen

Left gastro-omental artery

Abdominal aorta

Right gastro-omental artery

Superior
(A) Anterior view pancreaticoduodenal artery 5
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Splenic Artery
Runs to the left in a wavy course along the upper border of the
pancreas and behind the stomach.
The artery enters the splenicorenal ligament and runs to the

hilum of the spleen
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Branches of splenic Artery

**Pancreatic branches

“*The left gastroepiploic artery reaches the greater curvature of the
stomach in the gastrosplenic omentum.

***The short gastric
arteries, five or six
in number, arise i
from the end Of Right and left branches
the splenic artery |

Hepatic artery proper
and reach the ————

Common hepatic artery

fU n d U S Of t h e Gastroduodenal artery

Aortic hiatus
Posterior gastric artery (inconstant)

Esophageal branch

Splenic artery

M, Short gastric arteries

Cystic artery

Splenic branches

Spleen

Sto m a C h i n t h e Ry / Left gastro-omental artery
gastrosplenic Abdorinal aorta
omen t um Right gastro-omental artery

Superior
(A) Anterior view pancreaticoduodenal artery



dCeliac Artery

Hepatic Artery
v'Ascends between the layers
of the lesser omentum

VIt lies in front of the
opening into the lesser sac
and is placed to the left of the
bile duct and in front of the
portal vein.

v" At the porta hepatis it
divides into right and left Gallbladder
branches to supply the Systieduct
corresponding lobes of the
liver

Common
bile duct
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Portal vein

— Right and left

hepatic arteries

~Common hepatic
artery




Celiac Artery Branches of Hepatic Artery | PrAmenfiMaahidy

“*Theright gastric artery arises from the hepatic artery and runs
to the left in the lesser omentum along the lesser curvature of the
stomach. It anastomoses with the left gastric artery

esophageal branches  oq4nhageal hiatus of diaphragm

. . short gastric arteries
right gastric artery o '

aorta
celiac artery

. right gastroepiploic artery
Thursday 14 April 2022 superior pancreaticoduodenal artery 9
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“*The gastroduodenal artery is a large branch that descends
behind the first part of the duodenum. It divides into the right
gastroepiploic artery that runs along the greater curvature of the
stomach between the layers of the greater omentum and the
superior pancreaticoduodenal artery that descends between the
second part of the duodenum and the head of the pancreas.

Aortic hiatus
Posterior gastric artery
Splenic artery

Left gastric artery Esophageal branch

Celiac trunk
Right and left branches

Short gastric arteries
Cystic artery —\i »
Hepatic artery proper

Right gastric artery

A\ .

Common hepatic artery Splisen
Left gastro-omental artery

Gastroduodenal artel S .
. Y —=P
upraduodenal artery 7

9

[\

] ' - Abdominal aorta

' Right gastro-omental artery

Anterior view - Superior
pancreaticoduodenal artery 10



Celiac Artery Branches of Hepatic Artery

“*The right and left
hepatic arteries
enter the porta

hepatis.
The right hepatic
artery usually gives B Right and left
off the cystic artery, hepatic arteries
which runs to the

—
neck of the , S et
gallbladder Gallbladder |

Cystic duct

Cpmmon
bileduct  portal vein
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Blood Supply of the Gastrointestinal Tract

Superior Mesenteric Artery

The superior
mesenteric artery

supplies the distal

part of the duodenum,| wiadie coric Faan 70

the jejunum, the gh"l s - e Supertar mesenter
ileum, the cecum, the Srtary Ve

appendix, the NS,

ascending colon, and O jefunal and iea

most of the transverse
colon.

It arises from the front of the abdominal aorta just below the celiac artery
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Superior Mesenteric Artery

Runs downward and to
the right behind the neck
of the pancreas and in
front of the third part of
the duodenum.

It continues downward to
the right between the
layers of the mesentery of
the small intestine and
ends by anastomosing
with the ileal branch of its
own ileocolic branch

Dr Aiman Al-Maathidy
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Superior Mesenteric Artery | Branches

**The inferior
pancreaticoduodenal
artery passes to the right
as a single or double
branch along the upper
border of the third part
of the duodenum and
the head of the pancreas.
It supplies the pancreas
and the adjoining part of
the duodenum.

Dr Aiman Al-Maathidy
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Celiac trunk

Superior mesenteric vein

Aortic hiatus
Pancreas

Portal vein

Gastroduodenal artery

Posterior superior
pancreaticoduodenal artery

Splenic vein

Superior mesenteric artery

Right gastro-omental artel e
g i Inferior pancreaticoduodenal artery

Anterior superior
pancreaticoduodenal artery

Pancreas

Duodenum

Anterior inferior Jejunal arteries

pancreaticoduodenal artery

Posterior inferior
pancreaticoduodenal artery

Middle colic artery =3
Drake: Gray's Anatomy for Students, 2nd Edition.
Copyright © 2009 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved.

“*The middle colic artery runs forward in the transverse mesocolon
to supply the transverse colon and divides into right and left

branches
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Superior Mesenteric Artery

Aorta

“*The right colic artery is

Infenor ,
often a branch of the ileocolic | 555 1 Q‘
Y,
artery. It supply the L i’/gg
) ° o 1 §
ascending colon and divides | Tz i\"
into ascending and Middto oolic S N _ ::fot;ohc
descending branches. el . ’ (“ s
an%cy / ’rf. o mesenteric
* A | I\ artery
v“' Superior
,_ sigmond
< The ileocolic artery It gives \ A
. : Cecum % P ( N\ Samoid
rise to a superior branch that Py A7 areres
t ith the right Y AN A
anastomoses wi e rlg Appendicular X, = ‘.g, é Siomoikd

antery XY ; colon
Appendix Supernor

branch that anastomoses rectal ariery

colic artery and an inferior

(A) Anterior view

with the end of the superior
mesenteric artery.
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Superior Mesenteric Artery

The inferior branch of the ileocolic artery gives rise to:
“+*The anterior and posterior cecal arteries
**The appendicular artery is a branch of the posterior cecal artery

Anterior and Ascending
posterior cecal branches branch lleocolic artery

[leal branch

Appendix
Thursday 14 April 2022 ppe d




Superior Mesenteric Artery

**The Jejunal and lleal
branches are 12 to 15 in
number and arise from the \ ‘
left side of the superior e N

artery

middle colic artery
transverse colon

transverse mesocolon

. % superior mesenteric artery

mesenteric artery el |

e o . right colic artery 3 ’: ‘:3 = jejunal arteries
Each artery divides into two s, S
Vessels’ WhiCh unite With ::;Z:Ti::c:?:}:ew__ \ :'. 1 Yo arterial arcades

adjacent branches to form a
series of arcades

posterior cecal artery ~{{, , \§

Y VS
\
- N ileum
A0
\ 7 )
\
A 'f
G
7 td

ileal arteries

appendix

appendicular artery
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Inferior Mesenteric Artery

Supplies the distal third of

the transverse colon, the left
colic flexure, the descending R
colon, the sigmoid colon, the
rectum, and the upper half of

transverse colon

superior mesenteric < j
the anal canal. AN
pancreas —_| vz z ; “
It arises frOm the abdominal duodenum"’"', " . 5 inferior mesenteric artery
aorta about 1.5 in. (3.8 cm) ' | g\
o o o ascending colon ——— 1 [) left colic artery
above its bifurcation. % D) |

N Lah>- 4 sigmoid arteries
NS
Os

\J

The artery runs downward

becomes the superior rectal o
artery L
Thursday 14
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Inferior Mesenteric Artery

Branches
**The left colic artery runs T
upward and to the left and
supplies the distal third of
the transverse colon, the NS, .

transverse colon

left colic flexure, and the
upper part of the e ‘
descending colon. It swodonign —( f,m oy
divides into ascending and : : e
descending branches. sscondng ol ot o artry

2 sigmoid anteries

“*The sigmoid arteries are
two or three in number

. appendix
and supply the descending ko sigmoid colon |y
and sigmoid colon
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Inferior Mesenteric Artery I
"

Branches .
Superior ’
° ° mesenteric arte ~ | Left

“*The superior rectal artery is a ' (S o ey " _
continuation of the inferior ‘ N 'r
mesenteric artery inferior \ i

mesenteric artery N _ ~
It descends into the pelvis N\ { )
bEhiI‘ld the rECtum. S(.:‘L::;tzaelriorrt :

rectal artery

The artery supplies the rectum
and upper half of the anal canal
and anastomoses with the
middle rectal and inferior rectal
arteries
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Marginal Artery

The anastomosis of the colic
arteries around the concave
margin of the large intestine
forms a single arterial trunk
called the marginal artery.

This begins at the ileocecal
junction, where it
anastomoses with the ileal
branches of the superior
mesenteric artery, and it
ends where it anastomoses
less freely with the superior
rectal artery.

Aorta

Infenor
pancrealico-
dguodenal

arery

Superior
mesenteric
artery

Middie colic ~
artery

Right colic
artary

| 2] -
-~
lleocolic .
artery
- »

Cecum / lleum

Appendicular
artery

Appendix Supernor
rectal anery

(A) Anterior view
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Rectum

Transverse
colon

“ Marginal
A artery

Left colic
artery

~ L.Inferior

mesentenc
artery
Superior
sigmond

' 4 antery

Sigmoid

‘ arlenes

Sigmoid
colon
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Portal Vein (Hepatic Portal Vein)

The portal vein drains blood
from the abdominal part of the
gastrointestinal tract from the
lower third of the esophagus
to halfway down the anal
canal; it also drains blood from

the spleen, pancreas, and
gallbladder

The portal vein enters the liver
and breaks up into sinusoids,
from which blood passes into
the hepatic veins that join the
inferior vena cava

Thursday 14 April 2022

]
right gastroepiploic vein =]

left gastric vein

short gastric

by ek left

gastroepiploic
vein
'«‘ L

middle colic —
vein

ligamentum teres ~——— inferior mesenteric vein
right colic gt colic vein

=4

LN

- e

superior rectal vein
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Portal Vein (Hepatic Portal Vein)

The portal vein is
about 2 in. (5 - 8
cm) long and is
formed behind the o
neck of the
pancreas by the
union of the
superior
mesenteric and
splenic veins.

inferior vena cava

body of pancreas

splenic vein )
\\_ e

\
57

spleen

inferior mesenteric vein

uncinate process of pancreas

head of pancreas superior mesenteric vein
-

v'It ascends to the right, behind the first part of the duodenum, and
enters the lesser omentum

v'The portal vein and its tributaries have no valves.
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Portal Vein (Hepatic Portal Vein) iy 1o 2

A- The retro-duodenal,
a- Anteriorly;
1) Bile duct (anterior and to the right).
2) Gastroduodenal artery (anterior and to the left).
3) First part of the duodenum
b- Posteriorly, inferior vena cava

Left hepatic
duct

Right hepatic
duct

Common hepatic
duct
Neck of the Hapatic artery
gallbladder
) ; :
Short gastric vein Cystic duct Gastroduodenal
Left gastric vein artery
Body of the
Right gastric vein Retroduodenal
ight g gallbladder artery
Portal vein a Pow ; J Middle gastric vein s
) = = Z undus of the
Prepyloric vein N \\‘ 74 gallbladder
4 < -

i / o 3 C ‘)/ 7% Left gastro-omental vein
Pancreaticoduodenal 5 /
veins ‘( \‘ ‘ ) - /’1; ’ Splenic vein
P e =2
i) Right gastro-omental vein

‘@ Inferior masentanc vein

\
\

Duodenum ——— Common bile duct




Portal Vein (Hepatic Portal Vein)

B -The supra-duodenal, It ascends in the right free margin of the
lesser omentum.
a- Anteriorly;
1) Bile duct (anterior and to the right).
2) Hepatic artery (anterior and to the left).
b- Posteriorly, inferior vena cava and epiploic foramen.

v'It then runs upward in front Y . NS

of the opening into the lesser | b

sac to the porta hepatis, where "

it divides into right and left \// " [ m -

terminal branches

l
entrance 1o lesser sac
(epiploic foramen)
4

/ hpt artery
; k portal ve
first part of duodenum

bile duct
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Portal Vein (Hepatic Portal Vein)

C- Termination, at the porta hepatis of the liver.
- It divides into right and left branches to the corresponding lobes of
the liver.
a- Anteriorly, 1) Right and left hepatic ducts (most anterior).

2) Right and left branches of hepatic artery (in the
middle).
b- Posteriorly, inferior vena cava and caudate process

Dr Aiman Al-Maathidy
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Portal Vein (Hepatic Portal Vein)
Tributaries of the Portal Vein

)‘ Short gastric vein
Left gastric vein

Right gastnc vein

Portal vein A

y -,“" Middle gastric vein

Prepyloric vein s g | . . =
EYo X 7'’ Left gastro-omental vein
Pancreaticoduodenal
veins Splenic vein

Right gastro-omental vein
Duodenum
Infenor masentanc vein

Superior mesenteric vein
Anterior view
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Portal Vein (Hepatic Portal Vein

Tributaries
A- 2 veins join each other to form the
portal vein.
1- Superior mesenteric vein.
2- Splenic vein.
B- 2 veins from the lesser curvature
of the stomach;
3- Right gastric vein.
4- Left gastric vein.
C- 2 veins end into the terminal
branches;
5- Paraumbilical vein to the left
terminal branch.
6- Cystic vein to the right terminal
branch.

inferior vena cava

tributaries of
1 azygos veins

esophageal tributaries of
left gastric vein

— of anterior abdominal
wall

= suponor rectal vein

/. 2

middie and inferior rectal
veins

28



Tributaries of the Portal Vein

“*Splenic vein: This vein leaves the hilum of the spleen and passes
to the right in the splenicorenal ligament. It unites with the
superior mesenteric vein behind the neck of the pancreas to form
the portal vein.

It receives the:

Shon gastric vein
Left gastric vein

Right gastnc vein

Portal vein : "f , ‘. : J ‘:-" Middle gastric vein
v'Short gastric, i 28X B\t
° ° Pancreaticoduodenal ‘ 4
v'left gastroepiploic, | =~ (NS spericvi

Right gastro-omental vein

v'inferior mesenteric, -
v'pancreatic veins

Infenor masentanc vein

Superior mesenteric vein -
Anterior view

Thursday 14 April 2022 Dr Aiman Al-Maathidy 29



Tributaries of the Portal Vein

“*Inferior mesenteric
vein: This vein ascends
on the posterior
abdominal wall and joins
the splenic vein behind
the body of the

pancreas

It receives the superior
rectal veins, the sigmoid
veins, and the left colic

vein.

Thursday 14 April 2022

Cystic vein
Galibladder
Hepatic

portal vein

Right gastric vein

Pancreaticoduadenal
veins

Ducdenum

Middle colic vein

Right colic vein

lleocolic vein

Appendicular vein i

(B} Anterior view
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To azygos venous system

Esophageal branch
Cardial notch

Left gastric vein
Short gastric vein
Spleen

Splenic vein

Left and right
gastro-omental veins

Pancreas
Inferior
masenteric vein

Superior

#71 7) mesenteric vein

Left colic

“":v =
="\ veins

— tJejuna[and
A |/ ileal veins

Sigmoid
veins

Superior rectal
veins
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Tributaries of the Portal Vein

“*Superior mesenteric vein: This vein ascends in the root of
the mesentery of the small intestine. It passes in front of the
third part of the duodenum and joins the splenic vein behind

the neck of the pancreas.

It receives :

v'The jejunal,

v'The ileal,

v'The ileocolic,

v'The right colic,

v'The middle colic,

v'The inferior
pancreaticoduodenal, and
v'The right gastroepiploic
veins
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Cystic vein
Galibladder
Hepatic

portal vein

Right gastric vein

Pancreaticoduadenal
veins

Ducdenum

Middle colic vein

Right colic vein

lleocolic vein

Appendicular vein —

(B) Anterior view
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To azygos venous system

Esophageal branch
Cardial notch

Left gastric vein
Short gastric vein
Splean

Splenic vein

Left and right
gastro-omental veins
Pancreas

Inferior
mesenteric vein

Superior

7L ) mesenleric vein
]

Left colic

)\ veins

Jejunal and

./ ileal veins

Sigmoid
veins

Superior rectal
veins
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Tributaries of the Portal Vein

left branch

“*Left gastric vein: This T | Loy
vein drains the left portion EEN A7) /

bl left

of the lesser curvature of °° SO\ ) Vo
the stomach and the distal 948 /K ' ‘
part of the esophagus. It
opens directly into the
portal vein b AN

middle colic =
vein

ligamentum teres ~———— inferior mesenteric vein
aft colic veiny

“*Right gastric vein: This
vein drains the right portion
of the lesser curvature of
the stomach and drains
directly into the portal vein
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Tributaries of the Portal Vein

Cystic veins: These veins either drain the gallbladder directly into
the liver or join the portal vein

Cystic vein

Galibladder

Hepatic

portal vein
Right gastric vein

Pancreaticoduadenal
veins

Middle colic vein

Right colic vein

lleocolic vein

Appendicular vein

(B) Anterior view
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To azygos venous system

Esophageal branch
Cardial notch

Left gastric vein
Short gastric vein
Spleen

Splenic vein

Left and right
gastro-omental veins

Pancreas
Inferior
measenteric vein
Superior
mesenleric vein

= Left colic
= )| veins

Jejunal and
ileal veins

Sigmoid
veins

Dr Aiman Al-Maathidy

Superior rectal
veins
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HEPATIC PORTAL VEIN AND PORTAL-SYSTEMIC
ANASTOMOSES

Portal-systemic anastomoses, e \"ﬁ\-{
in which the portal venous system o 3 Eacphmoml veln
communicates with the systemic e \—'Ej N - o
venous system, are formed in the i 4 ¥ Lot
submucosa of : &D) o
Bovioed ~soicren
v'The inferior esophagus, ki i 'V”Ji"ﬁw?“"'em
v'The submucosa of the anal canal | ™™ - o

Umbilicus — . 4y |
Y L} .

v'The paraumbilical region,
v'The posterior aspects (bare
areas)

Supenor rectal ven

Raclal veins

B~ Infanor rectal vein
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HEPATIC PORTAL VEIN AND PORTAL-SYSTEMIC

ANASTOMOSES

At the lower third of the
esophagus, the esophageal
branches of the left gastric vein

AZYQOs vein —n

(portal tributary) anastomose > W\ el
with the esophageal veins Lier (\Is geatic
draining the midd’e third Of the Superiqr ' (= & - Hcpatoc pontal vein
esophagus into the azygos veins | n s, e
. 0 ( vam (IMV)
(S)/StemlC tl"lbUtal')/). F’araumbilicgl Retropemoneal
lhrbiltms/‘f}.‘-": :.' a
¥ W Vi §

Enlargement of these * Q*
anastomoses result to s \

o o \ S Supenor rectal vein
oesophageal varices leading to p e
hematemesis (vomiting of w herkr octel
b’OOd). Anus
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HEPATIC PORTAL VEIN AND PORTAL-

SYSTEMIC ANASTOMOSES Thursdny 15y 201

— Pathologic blood flow in portal HTN
H a I fan d own t h e a n a I Ca n a I 9 ==3>Flow through TIPS, re-establishing normal flow direction
4 7

= Normal venous drainage

the superior rectal veins (portal | ¢ .. |
tributary) anastomose with the i e

middle and inferior rectal veins o 0 g ot
(systemic tributaries),. roraen —S - Tttt gstic v coronaryven

—— Splenic vein

Paraumbilical vein

Superior mesenteric vein
Inferior mesenteric vein

Umbilicus

Epigastric veins < Q
v

- Enlargement  of these
anastomoses leads to
formation of piles.

Colon

dle and inferior rectal veins

G
4

- Superior rectal vein
\1 s (superior hemorrhoidal vein)
Anu

S
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HEPATIC PORTAL VEIN AND PORTAL-SYSTEMIC .
ANASTOMOSES Thursday 14 April 2022

The paraumbilical veins
connect the left branch of the
portal vein with the superficial
veins of the anterior
abdominal wall (systemic
tributaries). The paraumbilical
veins travel in the falciform
ligament and accompany the
ligamentum teres.

- Enlargement of these
anastomoses produces
caput medusae (dilated
veins radiating around the
umbilicus).

AZYQOs vein —n

:;) _ Esophagaal vein

Infanicr vena b
cava (IVC) \{“&l‘ . A

N Stomach
N

; Lehlt

gastric

vain

Liver

Superior . B= 4 Hepatic pontal vein
mesenteric | g% N Splenic vein

vein (SMV) i/ 'R Inferior mesanteric
' ( vam (IMV)
Paraumbilical £ Retroperitoneal
Vein ,
Umbilicus/-""’,#": - 1 e '
W A - = S

3 - D

Epigastric
J

veins |

p ey | \ 3 Supenor rectal vein
[t | ki \y:r Ractal vens
| O .
ol P Inferior rectal vein

Anus




HEPATIC PORTAL VEIN AND PORTAL-SYSTEMIC

ANASTOMOSES

At the posterior abdominal
wall, between

a- Veins of the colon and
duodenum (portal).

b- Veins of the posterior
abdominal wall and left
renal vein (systemic).

At the bare area of the liver,
Between

a- Veins of the liver (portal).
b- Inferior phrenic veins of
the diaphragm (systemic).

Paraumbilical vein

Dr Aiman Al-Maathidy
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= Pathologic blood flow in portal HTN
==>Flow through TIPS, re-establishing normal flow direction
— Normal venous drainage

@ Esophageal varices
@ Caput medusae
€ Rectal varices

O TIPS

Shunt

Portal vein

| |
—ji—i— To the azygos vein
\to

IVC
(4 J=

Esophageal veins

Left gastric vein (coronary vein)

Splenic vein

Superior mesenteric vein
Inferior mesenteric vein

=

Umbilicus \ _

: U
\ \\ 40 A
\ : A 7
\ y s
d 4 N
&)

s (a3

0 oY s|

\ & »

- \

i
U y A
1 | ,"I,l
( f
: | \¥
\ \
h
(} [} |
}

|

|

Superior rectal vein

Epigastric veins (superior hemorrhoidal vein)

Middle and inferior rectal veins

Anus
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When scarring and fibrosis from cirrhosis of the liver obstruct the
hepatic portal vein, pressure rises in the hepatic portal vein and its
tributaries, producing portal hypertension. At the sites of
anastomoses between portal and systemic veins, portal hypertension
produces enlarged varicose veins and blood flow from the portal to
the systemic system of veins

Caput medusae L

in cirrhosis e : ~
of liver | W ) [
\-/// >




Portal Hypertension

The veins may become so dilated that their walls rupture, resulting
in hemorrhage. Bleeding from esophageal varices (dilated

esophageal veins) at the distal end of the esophagus is often severe
and may be fatal.

Dr Aiman Al-Maathidy
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Esophagus

) Esophageal varices
Liver with
cirrhosis

Spleen

Portal vein
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A common method for reducing portal hypertension is to divert
blood from the portal venous system to the systemic venous
system by creating a communication between the portal vein and
the IVC or by joining the splenic and left renal veins —a portacaval

anastomosis or portosystemic shunt

(B) Side to side (D) Central splenorenal

(C) End to side
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