= Starts at the ileocecal junction.

" Ends at the anus.

= Approximately 1.5m long.

" Consists of
= Cecum
" Colon
" Rectum

= Anal canal

" The ascending, descending colon, and
rectum are fixed to the posterior wall of
abdominal cavity.

" The cecum and appendix are completely

peritoneal

e 1TANSVEse

o Left colic
(splenic) flexure

Right colic LR 2\ mesocolon
(hepatic) flexure L el
N
Transverse colon Epiploic
NG appendages
Superior T ‘
mesenteric artery £ & —Descending colon

Haustrum

Cut edge of
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Cecum Sigmoid colon
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External anal sphincter
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The Largé Intestine (Intestinum Crassum)

" The teniae coli : are three bands
of longitudinal muscle on the
surface of the large intestine.

" Remember, the large intestine
does not have a continuous layer
of longitudinal muscle - instead, it
has teniae coli.

" These three bands meet at the
appendix, which is the terminal
portion of the cecum.
A% EarE) == External anal sphinc

= Appendices epiploicae : a) T
" Bodies of fat enclosed by

peritoneum, hanging from the
teniae

Rectum

il



Structure of large
Intestine
" 4 layers

" Peritoneum — peritoneal
layer — adventitia

" Longitudinal muscles
modified into three bands called
taeniae coli.

" These bands , surround the
rectum completely and anal
canal.

The circular fibres of muscle are
thickened to form the anal
sphincter.

" Mucosa . contains mucous
glands
On the peritoneal surface fat
containing peritoneal pouches
called appendices epiploicae.
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LARGE INTESTINE

PARTS:

Cecum

Appendix

Ascending colon
Transverse colon
Descending colon
Sigmoid (pelvic) colon
Rectum

Anal canal

N.B.: Parts of large intestine in
abdomen: from 1to 5
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The Colon

Dimensions

descending

colon
ascending 10 cm
colon
10 cm
8 rectum
cecum|\T cm 15 cm

5cm WA W

widest: \ & _ \

likely 3

site for anal canal
perforation 4 cm

‘ sigmoid colon
50 cm

narrowest: likely
site for obstruction



LARGE INTESTINE

CHARACTERISTICS:

1. Teniae coli: 3 longitudinal muscle
bands

2. Sacculations (haustrations): teniae
coli are shorter than large intestine

3. Appendices epiploicae: short
peritoneal fold filled with fat

 N.B.: characteristics are present in all
large intestine EXCEPT: in rectum &
anal canal
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LARGE INTESTINE

Embryological origin:
From midgut: cecum, appendix, ascending
colon, right 2/3 of transverse colon

From hindgut: left 1/3 of transverse colon,
descending & sigmoid colon, rectum, upper
half of anal canal

Peritoneal fold:

. Appendix, transverse & sigmoid colon:

have mesentery

Cecum: completely covered by peritoneum,
but has no mesentery

Ascending & descending colon: covered
anteriorly & on the sides

Rectum & anal canal: discussed later
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LARGE INTESTINE

Arterial supply:

Midgut: colic branches of superior
mesenteric

Hindgut: inferior mesenteric

Lymphatic drainage:

Midgut: superior mesenteric lymph nodes
Hindgut: inferior mesenteric lymph nodes
Nerve supply:

Superior mesenteric plexus: sympathetic &
parasympathetic (vagus)

Inferior mesenteric plexus: sympathetic &
parasympathetic (pelvic splanchnic nerves)
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0ss Anatomy of Large Intestine

= Caecum

Dilated portion

Blind end inferiorly

Continuous superiorly as the
ascending colon

The terminal ileum opens into the
large intestine just below the
junction of the caecum and
ascending colon

The opening is guarded by
Ileocaecal valve.

The blind end has appendix
attached to it .



Appendix is

ileocaecal

d

blind

junction

Ascending branch

lls0colic artery

lleal branch

Anterior and posterior
cecal branches

Superior

lleocecal recess
and fold

Inferior

Mesoappendix

Artery to appendix

Vermiform appendix




Mdf?)urney’s point
of the distance along a line starting at the rig
ASIS (3) and ending at the umbilicus (2.

RIEBURNEY'S POINT



APPENDIX

* Positions: (from
most to least
common)

1.Retrocecal: most
common position

2.Pelvic
3.Subcecal
4.Prellieal
5.Postileal










by the
,which
arises from the
,which arises from the Middle
superior mesenteric artery 0

’ Superior
mesenteric

The lymphatic : pass to
the LN in the

mesoappendix and to the
ileocolic LN along the
ileocolic artery than to SM
LN.

Nerve ; The sympathetic
nerve fibres originate in
the lower,thoracic part of the
spinal cord and the
parasympathetic EE
fibres,from the vagus nerve.

Appendicular




Ascending colon

* Passes upwards from caecum to
the level of the liver — turns to the
left — hepatic flexure — becomes

Transverse colon

* A loop curved downwards across
the abdomen upto spleen — turns

downwards — splenic flexure —
becomes

Descending colon

* Passes down from splenic
flexure situated on the left side of
the abdomen.

° In the true pelvic cavity it is
called sigmoid or pelvic colon




CECUM, ASCENDING &
DESCENDING COLON

POSTERIOR RELATIONS:

Cecum: psoas major, genitofemoral nerve,
Illacus, lateral cutaneous nerve of thigh,
femoral nerve

Ascending colon: iliacus, lateral cutaneous
nerve of thigh, quadratus lumborum,
Ilioinguial nerve, iliohypogastric nerve, iliac
crest, origin of transversus abdominis from
lumbar fascia

Descendin? colon: relations of cecum +
relations of ascending colon + left kidney



RELATIONS OF
TRANSVERSE COLON

* ANTERIOR: greater omentum, anterior
abdominal wall

« POSTERIOR: 2"d part of duodenum,
head of pancreas, coils of small
Intestine

« SUPERIOR: liver, gall bladder, stomach
* INFERIOR: coils of small intestine



'\—_"_\"!Ev - Ul % .o -

e Intestine (Intestinum Crassum)

Transverse
colon

Left colic
~ flexure

Right colic

flexure

Descending

_— colon

|

Ascending
colon

Cecum
Sigmoid
colon

Appendix

Rectum

Anal
canal



Arterial Supply

SMA -

s [leocolic artery (absent in up: te 20% of people),
terminal ileum and proximal ascending coelon

= Right colic artery: - ascending colon
= Middle colic artery - transverse colon

IMA -

s Left colic artery - descending colon
= Sigmoidal’branches - sigmoid colon
= Superior rectal artery - proximal rectum

= Communicate via the marginal artery: of Drummond,
complete in only 15 to 20% of people



Middile
colic

Superior
mesenteric

Inferior
mesenteric




LYmphatics Innervation

\/eins of the colon parallel their corresponding arteries
(except IMY)

IRfEror MESERLENE VEINascends In the retroperitoneal plane

OVer: the psoas muscle, posterior: to the' pancreas to join the
Splenic vein

Lymphatic Drainage

Muscularis mucoesa -> follew: the regional arteries. Lymph
nodes are found on the bowel wall (epicolic), along the inner
margin of the bowelfadjacent te the arterial’arcades
éparacolic), around the named mesenteric vessels

Intermediate), and at the origin of the superior and INferior
mesenteric arteries (main).

Nerve Supply

Sympathetic nerves arise from
nerve ->parasympathetic innervation to the right and

transverse colon; parasympathetic nerves to the Ieft colon
arise from :



Aorta Splenic vein
Superior mesenteric artery

Inferior mesenteric vein

Hepatic portal vein

Superior mesenteric vein
Inferior vena cava

TRANSVERSE COLON Mo ‘ 7 Left colic (splenic)
- 7 - Y flexure
Rigt_\t colic
(hepatic) flexure .
Middle colic (cut)

artery and vein
Left colic vein

ASCENDING COLON
9 Inferior mesenteric
Right colic - oy
d . ey
artery and vein z ) DESCENDING COLON

Intestinal arteries
. and veins

§ k Haustra

e Left colic artery

Fatty ‘ '

appendices

S f \—‘ /A\

lleocecal valve ~._Sigmoid arteries
and veins
Cecum Taenia coli
Sigmoid flexure

SIGMOID COLON



Esophagus
Inferior vena cava

Aorta
Hepatic * 5 P Left gastric

Cystic Right gastric
Left gastroepiploic

Hepatic portal Spleen

Pancreaticoduodenal Right gastroepiploic

Middle colic Rdis - Dy e —
(from transverse colon) : 8 AV 27 AN g @

Superior mesenteric . I XENREST & Pancreatic

Right colic . ‘ A Left colic

Ascending colon L = Y/ 0 | Inferior mesenteric
lleocolic YA N3 £ Descending colon
Intestinal — ._ 20 Sigmoid

Small intestine

Superior rectal

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.




6. Characteristics of Hepatic Portal VV

Transporting
thesubstances

bile reabsorbed AR absorbed by
v \ stomach &

Intestines,
» include
Her;:altic ~nutrients,
portal vein toxins,
drugs
& wastes,
Small
intestine \ 4 A etc.

Food ; (Nutrients)




(@) Hepatic Portal Vein
splenic V, superior mesenteric V

(both union behind the head of pancreas)

1. Composition:




4. Tributaries of
Hepatic Portal Vein

(1) Splenic V

(2) Superior
mesenteric V

(3) Inferior
mesenteric V

(4) Left gastric V

(5) Right gastric V










p n
Formation of heparin & anticoagulant
substances

Detoxication
Storage of glycogen and vitamins
Activation of vita .D

Liver

Gall-

bladder |

Large
intestine
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Ant. View of the liver

coronary ligament

Right lobe

Cut edge of
Falciform li
left lobe

Diverging c
of the super
of the corone
ligament

Fundus of the gall
bladder



Visceral surface of the liver
Porta hepatis — a central depression for the passage of the portal vein,
hepatic artery and common bile duct
Anterior to this is the gallbladder fossa with the quadrate lobe to its left
Posteriorly the caudate lobe separates the porta from IVC
Several shallow impressions relate to the shape of adjacent organs




Visceral surface of the liver

, groove
ligamentum for common
_ venosum inferior bile

vena cava




Postero- infero surface=
visceral surface

e |V.C

* the esophagus

* the stomach

* the duodenum

* the right colic flexure
* the right kidney

e Rt. Suprarenal gland
* the gallbladder.

* Porta hepatic( bile
duct,H.a.H.V)

* Fissure for lig. Venoosum &
lesser omentum

e Tubular omentum
* Lig.teres

Surfaces and Bed of Liver
Visceral Surface

Papillary process

Caudate process

Hepatic artery proper

Hepatic portal vein

Fissure for ligamentum teres

Porta hepatis

Suprarenal impression

Hepatorenal portion of
oooooo ny ligament

Right triangular ligament
(Commaon) bile duct
Common hepatic duct
Cystic duct

Renal impression
Duodenal impression
Quadrate lobe
Gallbladder

Falciform ligament
Round ligament of liver

Colicimpression




Coronary

ligament Excphiageal

impression
Left triangular Hepatic veins
ligament

Inferior vena cava

Bare area

app;\i:'ro';i Suprarenal impression
1>
liver Hepatorenal portion of
coronary ligament
impm: Right triangular ligament
(Common) bile duct
_ Fissure for Common hepatic duct
ligamentum
venosum Cystic duct
Caudate loba Renal impression

Duodenal impression
Papillary process

Quadrate lobe

Caudate process Gallbladder

Falciform ligament
Hepatic artery proper

Round ligament of liver
Hepatic portal vein Colic impression

Fissure for ligamentum teres

Porta hepatis
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1. The ligaments of the liver

1- The Falciform ligament of liver
2- The Ligamentum teres hepatis
3- The coronary ligament

4- The right triangular ligament

5- The left triangular ligament

6- The Hepatogastric ligament

7- The hepatoduonedenal ligament
8- The Ligamentum Venoosum



[11) The ligaments

1. The ligments of the liver

Coronary ligament

Left triangular ligament

Right triangular ligament

Falciform ligament

Ligamentum teres hepatis



Surfaces and Bed of Liver
Anterior View

Of coronarggapant Left triangular ligament
Diaphragm (pulled up)

liver

— Consists of double g
. ligament
peritoneal layer

Fibrous appendix of liver

— Sickle shape o
— Extends from anterior
. Inferior
abdominal wall o
(umbilicus) to liver

Left lobe of liver

Inferior border of liver

Costal Falciform ligament

impressions

Round ligament (ligamentum teres) of

— Free border of the |

Gallbladder
(fundus)

(obliterated umbilical
vein)




Peritoneal folds related to the Liver

» The Falciform ligament:
Passes from the parietal
peritoneum on the anterior
abdominal wall to the
visceral peritoneum on the
surface of the liver.

« The round ligament of the |
liver (ligamentum teres \'...
hepatis): |

* |s the obliterated umbilical
vein and it Is found in the
Inferior free margin of the
Falciform ligament.

Coronary ligament

"~ Falciform
ligament

. Round lligament
" Gallbladder

(c) Anterior surface



* Coronary ligament
the area between ug
lower layer of t ' &
ligamentisthe - - - - . B i
liver which
diaphrag

e Left anc
ligamen
right extre
ligament

S



The Ligamentum
Venoosum

-Fibrous band that is the
remains of the ductus
venosus

- Is attached to the left
branch of the portal vein
and ascends in a fissure on
the visceral surface of the
liver to be attached above
to the inferior vena cava

o left branch
cystic vein  of portal vein

portal vein

right gastroepiploic vein

middle colic
vein
ligamentum teres
right colic

appendicula

veins

inferior
. Venacava

l ligamentum venosum
> esophageal vein
i left gastric vein

short gastric

right
gastric

nferior mesenteric vein
gft colic veiny

umbilicus

veins

superior rectal vein




Lobes of the liver

Caudate lobe  Left hepatic vein  Inferior vena cava

* Rt. Lobe

* Lt.lobe
lobef

* Caudate lobe

Hepatic portal vein |

Faleitorm

odfgment T Hopate oty
proper

Gallbladder Quadrate ~ Common
lobe  bilecuct Gallblader  His

(b) Anterior surface (¢) Posterior surface




Separation of the four lobes of the liver:

* Right sagittal fossa -
groove for inferior

vena cava and g
bladder

* left sagittal fiss
contains the
Ligamentum
Venoosum anc
ligament of live

* Transverse fissure
(also porta hepatis) -
bile ducts, portal vein,
hepatic arteries



Caudate Lobe

groove

¥ for
-present in the posterior e g inferior

surface from the R iyt
Relations of cauc
- Inf. = the port

- The right 2> t
the inferior ven

- The left 2the
the lig.venosum.




Quadrate lobe ¢ gooe

~_venosum inferior
vena cava

Present on the inferior
surface from the Rt. Lc

o
llll

-Ant.=> anterior msc
the liver

- Sup.~> porta hepat

- Rt. >fossa for the
gallbladder

- Lt=> by the fossa for

lig.teres A
hepatic -

a rtal vein
et ligamentum

teres



Biliary tract anatomy

The left hepatic duct drains 3
segmments of the left liver, and
the right hepatic duct 4 segments
of the right liver. The right
hepatic duct arises from the
union of two main sectorial ducts:
an anterior division draining
segments 5 and 8 and a posterior
division draining 6 and 7.

The caudate lobe (segment 1)
has a variable drainage pattern,
but in the majority (78%)
drainage is into both main ducts.




Liver vascular supply

1- Portal supply:

The liver receives app. 2/3 of its blood
supply from the portal vein.

Normally the superior mesenteric vein
and splenic vein become confluent to ..
form a single portal vein, which courses to E
the hepatic hilum and divides into the
right end left branch.

Portal vein lenght — 6-7cm, diameter 6-
13mm.

2- Arterial supply — hepatic artery proper
20- 30% of blood supply

The usual arterial arrangement is for the
common hepatic artery to arise as one of
the three major branches of the coeliac
trunk. After giving off the gastroduodenal
artery , it continues as the main hepatic
artery, which in turns divides into the right
and left hepatic arteries.




= The right
and left hepatic arteries enter the
porta hepatis.

The right hepatic artery usually
gives off the cystic artery, which Cysic
runs to the neck of the gallbladder. e

Lamph : lamph nodes in hepatic
porta,-and to celiac nodes .

Number of the lumph run from the
bar area acros the-diaphracm to
lamphes nodes posterior
mediastenom

Nerve: symp and para symp of the
celiac plexus, branch to the liver (
ant vagus trunk)
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http://upload.wikimedia.org/wikipedia/commons/4/4c/Common_and_proper_hepatic_artery.png
http://upload.wikimedia.org/wikipedia/commons/4/4c/Common_and_proper_hepatic_artery.png

Nutrient-rich,
oxygen-poor blood

f

&80%
> <

Small intestine

T

Oxygen-rich
blood

Oxygen-rich _
blood



Intrahepatic Vascular and Duct Systems

Schema

divides B am ot

into right and left
terminal branches that
enter the porta hepatis
behind the arteries. | »
(three | WS 7 , Cantl

or more) emerge from SOV B LRy
the posterior surface of RIS~ () 7 N9, g
the liver and drain into 7y N\l DATR
the inferior vena cava.

/ Portal triads

Hepatic artery proper

—
- ~

Hepate portal vein

hepatic duct



Venous outflow — three major hepatic veins drain into the IVC

Inferior vena cava

Middle hepatic vein Falciform ligament

Right hepatic vein @ Left hepatic vein

Short hepatic veins

Gallbladder




» Right hepatic vein divides
the right lobe into anterior and
posterior segments (segment
6& 7 usually not visulaized at
the frontal view).

» Middle hepatic vein
divides the liver into right and
left lobes (or right and left
hemiliver). This plane runs
from the inferior vena cava to

the gallbladder fossa (Cantlie's
line)
» Left hepatic vein divides

the left lobe into a medial and
lateral part.

» Portal vein divides the liver
into upper & lower segments.




Couinaud divided the liver into a functional left and right liver by a main
portal scissurae containing the middle hepatic vein. This is known as
Cantlie's line.

Cantlie's line runs from the middle of the gallbladder fossa anteriorly to the
Inferior vena cava posteriorly.

- Portal vein — superior and
Inferior segments

— anterior
and posterior segments of RL
(5,6,7,8)

— Cantlie’s
line
— medial and

lateral segments of LL (4,2,3)




There are eight liver segments.

Segment 4 is sometimes divided into segment 4a and 4b according to
Bismuth.

The numbering of the segments is in a clockwise manner (figure).
Segment 1 (caudate lobe) is located posteriorly. It is not visible on a frontal
view,



» Couinaud’'s numbering
system:
da
§ 1-Caudate Lobe (posteriorly)
| ) 2-Left Superior Lateral segment
3-Left Inferior Lateral segment

db
4a-Left Superior Medial segment

: | Ceudate Lobe 4b-Left Inferior Medial segment
‘ b | |~ 5-Right Inferior Anterior segment
. 6-Right Inferior Postrior segment
J e 7-Right Superior Postrior segment

Right‘Lobe

8-Right Superior Anterior segment
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” Right lobe i

T t Caudate lobe
uperior posterior segmen
Right lobe

Superior lateral segment

Lelt lobe

Inferior lateral segment

left lobe

Inferior posferior segment
Right lobe

| , Medial segment
Inferior anterior segment Left lobe

Right lobe



Anatomical _| ""“‘I'”‘ Left u;m
lobes = V \
Rlght (pantiof) liver Left (part of) liver
I |
/ V \

Functional _
segments

Posterior medial

segment(VII)
(anterior superior area)
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Abdominal Aorta

Extends from: T12. To L4
Aorta enters the abdomen through the aortic opening of the diaphragm
The opening lies in front of twelfth thoracic vertebra

It descends behind the peritoneum on the anterior surface of the bodies of
the lumbar vertebrae

On its right side lies the inferior vena cava, the cisterna chyli and beginning
of the azygos Vein

On the left side lies the left sympathetic trunk
It divides into two common iliac arteries at the level of fourth lumbar vertebra

Three unpaired anterior visceral branches.
Three paired lateral visceral branches.

Five paired lateral abdominal wall branches.
Three terminal branches (one unpaired).



Unpaired Anterior Visceral
Branches

To inferior esophagus, Travels in lesser omentum

Short gastric arteries (6). Left gastroepiploic
artery, Splenic arteries (6).

Right gastric Travels along lesser curvature of
the stomach. Cystic artery.

Gastroduodenal:
Right gastroepiploic
Superior pancreaticoduodenal



celiac trunk

common ]
R/L Hepatic hepatic L gastric ) ) short gastric arteries
splenic cardiac region
R gastric

spleen

gastro-
duodenal

”44" evsen 2.4‘

fundus of o
uodenam : stomach L gastroepiploic
R gastroepiploic superior

mesenteric
sup/inf pancreaticoduodenal



- Jejunal and ileal arteries.
- Inferior pancreaticoduodenal artery:

- Middle colic artery:
-Right colic artery:Supplies ascending colon.

- lleocolic artery:Terminal branch. Supplies ileum, cecum
and ascending colon. Appendicular artery.

left colic artery ,Sigmoid arteries . Marginal artery
Superior rectal artery: Terminal branch , Supplies proximal rectum.



Superior

Middle colic a. .
Mesenteric v.

Inf. pancreaticodudenal .
P T Superior

. . mesenteric a.
Right colic a.

_ Jejunal and ileal a.
lleocolic a.

Appendicular a.




Inferior mesenteric v.

Inferior mesenteric a.

Sigmoid a.

| — Left colic a.

Superior rectal a.




Paired Lateral Visceral Branches

. Gives off five segmental arteries.

Paired Lateral Abdominal Wall

Terminal Branches

External iliacs: Become femoral arteries distal to inguinal ligament.
Inferior epigastrics, Deep circumflex iliacs

Internal 1liacs.



Vertebral
Thyrocervical trunk

Common carotid

Brachiocephalic trunk Lati-siibelailan

Aortic arch

Internal thoracic Axillary

Esophageal Bronchial
Pericardial
Mediastinal
THORACIC AORTA
Intercostal

Superior phrenic

Inferior phrenic Celiac trunk

Diaphragm Left gastric

Splenic

Suprarenal ' i : 4~/ ¥ Superior
' - A A mesenteric
Renal __

Lumbar

Common hepatic

= ABDOMINAL AORTA

Gonadal

Right common iliac " ) )
Inferior mesenteric

External iliac Terminal segment

of the aorta
Internal iliac
Median sacral

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Celiac trunk Inferior vena cava
Common hepatic

THORACIC AORTA
Hepatic artery proper _ -
o i _—— ABDOMINAL AORTA
Gastroduodenal GNET )
_ N(Liver \fE g~ % Left gastric
Cystic 4 st machdl
Right gastric & | . Splenic

2 --T" 7
Right gastroepiploic y l v Vilz V2— Spleen
ght gastroepip Zr i /5 i

Left gastroepiploic

Superior pancreaticoduodenal l

Superior mesenteric — g 2 \ <[ Pancreast | = Fancreatlc

Duodenal ) =N

e

\

Inferior pancreaticoduodenal TR\ m‘ l Left colic
Middle colic (cut) W) i ORI 2.4 l&l\ j Intestinal

Ascending colon P YA\ . Sigmoid

Right colic e MM A Left common iliac

lleocolic
Rectal

Right external iliac

Right internal iliac

(a) Arteries supplying the abdominal organs
(anterior view)

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.




 Formed by union of two
common iliac veins anterior
and just to the right ofL4~L 5

e Ascends on the right side of
aorta, pierces vena cava
foramen of diaphragm at the [}
level of T8, and drains into thej
right atrium ,A ol

> Right sympathetic trunk lies behind '-?;'9/
its right margin @

> Right ureter lies close to its right
border




e [ributaries:

Gonadal veins (testicular or ovarian): Dump Into left renal vein
on left).

Renal veins.

Suprarenal veins: Dump into left renal vein on left.
> Inferior phrenic veins, and four lumbar veins

e Hepatic veins: Right, left, middle.
> Three veins of origin: two common iliac veins and the median sacral vein






Hepatic veins

Inferior vena cava

Right

suprarenal vein

Right
gonadal vein

External iliac vein

(b)

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Weslay Longman, Inc.

Inferior
phrenic vein

Left
suprarenal vein

Renal veins

Left ascending
lumbar vein

Lumbar veins

Left
gonadal vein

Common iliac vein

Intemal iliac vein



Veins of pelvis

 Internal iliac vein

— Parietal tributaries:
accompany with arteries

— Visceral tributaries

« External iliac vein-
accompany the artery

« Common iliac vein-
formed by union of internal and
external iliac veins in front of
sacroiliac joint, end upon L4~L5
by uniting each other to form
Inferior vena cava




A. Parietal Tributaries:

1. Superior gluteal v.
2. Inferior gluteal v.
3. Obturator v.

4. Lateral sacral v.




B. Visceral Tributaries




Veins In Pelvis

Internal iliac vein

The venous plexuses
In the pelvis are:

1)Vesical venous plexus
2)Uterine venous plexus
3)Rectal venous plexus

All the plexuses

lack valves to enable
the blood to freely flow
forward or backward
(bi-directional flows).




Hepatic portal vein

Formed behind the neck of pancreas
by the union of superior mesenteric
vein and splenic vein

Ascends upwards and to the right,
posterior to the first part of
duodenum and then enters the
lesser omentum to the porta hepatis,
where it divides into right and left
branches

There are no functioning valves in
hepatic portal system

Drains blood from gastrointestinal
tract from the lower end of
oesophagus to the upper end of anal
canal, pancreas, gall bladder, bile
ducts and spleen




Portal Vein
Tributaries :

Middle colic vein (drains transverse colon).
Right colic vein (drains ascending colon).

lleocolic vein (drains ileum, ileocecal junction, cecum, and ascending
colon).

lleal vein (drains ileum).

Right gastroepiploic vein (drains right aspect of greater curvature of
stomach).

Pancreaticoduodenal (drains duodenum and head of pancreas).

Right gastric vein (lesser curvature of stomach).
Left gastric vein (lesser curvature of stomach).
Paraumbilical vein (umbilical region).



splenic V, superior mesenteric V
(both union behind the head of pancreas)

' I
A\



4. Tributaries of
Hepatic Portal Vein

(1) Splenic V

(2) Superior
mesenteric V

(3) Inferior
mesenteric V

(4) Left gastric V




Tnbutaries to azygos vein

Stomach

Liver
Spleen

Left gastric vain
Portal vein

Splenic vein

Ligamentum teres
and para—umbilical veins
Inferior mesantearnic vein

Superficial vens — Superior mesentenc vein

on abdominal wal

Inferior vena cava

Superior rectal vein

Common iliac vein

Internal illiac vein

External illiac vein

Infenor rectal vens

Rectum




Esophagus
Inferior vena cava

Aorta
Hepatic * 5 P Left gastric

Cystic Right gastric
Left gastroepiploic

Hepatic portal Spleen

Pancreaticoduodenal Right gastroepiploic

Middle colic Rdis - Dy e —
(from transverse colon) : 8 AV 27 AN g @

Superior mesenteric . I XENREST & Pancreatic

Right colic . ‘ A Left colic

Ascending colon L = Y/ 0 | Inferior mesenteric
lleocolic YA N3 £ Descending colon
Intestinal — ._ 20 Sigmoid

Small intestine

Superior rectal

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.




Portal-systemic anastomoses

1) Esophageal venous plexus
d. position: low part

2) Rectal venous plexus

a. position: rectum
b. sigificance : hemorrhoids.

3)Periumbilical
venous plexus

a. position:
around umbilicus
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Yenous Drainage of Anal Canal




Foramen ovale (open) Aorta

Ductus
arteriosus

(open)

Pulmonary
trunk

Inferior vena
cava

Ductus
Placenta venosus
Umbilical
cord Umbilical
arteries

Umbilical vein

(a) Full-term fetus (before birth)

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Lymph duct

Lymph trunk

A \_Lymph node

Lymphatic

collecting

vessels, with

valves

collect excess

tissue fluid and blood proteins

Lymphatic
capillary

A
TR
‘\\"'.u“’l\\\ Wy

M);

(a) Structural relationship hetween a capill
bed of the blood vascular system 2
lymphatic capillar




Lymph Trunks

Lymphatic COIIeCting vessels CONverge mrNgmeme: trunk\ I’J Left jugular trunk
Right lymphatic duct— /2 n Internal
Right subclavian—\‘ =< lugular veins
* 1-Lumbar trunks > 2
* Receives lymph from lower limbs '
* 2 - Intestinal trunk mediastinal trankk /8 <\ \-Left broncho:
* Receives chyle from digestive Brachiocephalic veins (] mediastingl tnak
organs Superior vena cava o'l ES::rtai':t:g Ic;fﬁthoramc
* 3 - Bronchomediastinal trunks AZYGS YTl — Z SR subclavian vein
. Cisterna chyli
* Collects lymph from thoracic Right lumbar i , Esophagus
I ‘ Trachea
ViIsCera trunk 1IN
: ) - Ribs
* 4 -Subclavian trunks
* Receive lymph from upper limbs o ‘ | %—\Thoracic duct
and thoracic wall 7\ " (——=——Hemiazygos
e 5-Jugular trunks

* Drain lymph from the head and
neck

> ————Left lumbar trunk

Inferior vena cava
Intestinal trunk




Left jugular trunk

Right jugular trunk
Right lymphatic duct Internal jugular veins
Right subclavian trunk

. ; . Left subclavian trunk
Right subclavian vein
Right bronchomediastinal Left subclavian vein
trunk

Left bronchomediastinal

Brachiocephalic veins trunk

Superior vena cava ;
Entrance of thoracic duct

Azygos vein into left subclavian vein
Cisterna chyli
Right lumbar
trunk Esophagus
_______ Trachea
Ribs
e Thoracic duct
Hemiazygos vein
Left lumbar trunk
Inferior vena cava
(b) Intestinal trunk

Copynight © 2004 Pearson Education, Inc., publishing as Benjamin Cummings.



Lymph Ducts

* Cisterna chyli - Iocated at the
union of lumbar and intestinal trunks

* On the right side of the oarta

* Thoracic duct - ascends along
vertebral bodies

* Empties into venous circulation

* Junction of left internal jugular
and left subclavian veins

* Drains three quarters of the body

* Right lymphatic duct - empties into

right internal jugular and subclavian
veins

Right jugular trunk I — Left jugular trunk

Right lymphatic duct\ ‘ | > Internal

Right subclavian— jugular veins
trunk

Right subclavian vein J ﬂ

Right broncho- )
mediastinal trunk

Brachiocephalic veins
Superior vena cava
Azygos vein
Cisterna chyli
Right lumbar

Left broncho-
mediastinal trunk

Entrance of thoracic
duct into left
subclavian vein
Esophagus
Trachea

trunk :
Z ;-\>Ribs

| —\ Thoracic duct

Hemiazygos
vein

Left lumbar trunk

Inferior vena cava
Intestinal trunk




lymphatic duct

The lymphatic capillaries join to 7 =

right internal jugular v.

left jugular trunk

> \,\\ YL

right lymphatic duct e
=il 8 \\ / \. left subelavian trunk
= B\ 74 . ]

form progressively larger vessels,
until finally the thoracic duct and
the right lymphatic duct

t

, and the right

lymphatic duct return to right
venous angle,

a few lymphatic vessels return to
renal vein. superarenal vein and
inferior vena cava.

94

left bronchomediastinal trunk

/
il
superior vena cava /“ll

ey
7
WY
3
|

/ U
r .: | ’“L(
azygos v. ——% J} |

Y
%\

right lumbar trunk —

thoracic duct

cisterna chyli
intestinal trunk

l_efl lumbar trunk

inferior vena cava

right common iliac v.

right external iliac v.



lymphatic duct

thoracic duct

left venous angle

10

right internal jugular v. ‘/ \ \ kel ;
1 (, p eit jugular trun
right lymphatic duct A_ \\ Y/ .
ptf =1 \\" \. left subelavian trunk
right subclavian v. /" / : .
3 /

left bronchomediastinal trunk

superior vena cava

I

left juqular

runk :
— fe"Ps.dX'“PM paremie,

thoracic

duct [eft. subclawa frunk -

SR e

€

intestinal trunk

left lumbar trunk

draining lymph from Left
thoracic cavity

left bronchomediastinal trunk :

right external iliac v.

mtestlnal trunk, : drainin

| of the |

most &
¥m ph from the abdominal >
part of the alimentary canal, liver,

ghs)sflf na pancreas and spleen
left ang r| htl mpbar trunks :
<+ | conve Jn l{h 1'b rom the
Qwer s an the peIV|c

05 V|scera




r i g ht Iym p h a.ti C d u Ct , Hht intormal iuguler. . : v - left jugular trunk

right lymphatie duct =\
' \. left subelavian trunk

right subclavian v.

right venous angle

4

right g']uigular trunk : receive s
<= lymph from the right “
ide of head and neck

I'i g ht thoracic duct

lymphatic | g He%gtléu_?davi‘na?rgr%nt%é right
duct H?éjtehrj}a%(g]gnd the right side of -

q ' ‘ intestinal trunk
a8

E right bronchomediastinal trunk | sigh tumbar trunk —

left lumbar trunk

inferior vena cava

=
N

right common iliac v. ﬂ

right external iliac v.

%
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r i g ht Iym p h a.ti C d u Ct , Hht intormal iuguler. . : v - left jugular trunk

right lymphatie duct =\
' \. left subelavian trunk

right subclavian v.

right venous angle

4

right g']uigular trunk : receive s
<= lymph from the right “
ide of head and neck

I'i g ht thoracic duct

lymphatic | g He%gtléu_?davi‘na?rgr%nt%é right
duct H?éjtehrj}a%(g]gnd the right side of -

q ' ‘ intestinal trunk
a8

E right bronchomediastinal trunk | sigh tumbar trunk —

left lumbar trunk

inferior vena cava

=
N

right common iliac v. ﬂ

right external iliac v.

%
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Left jugular trunk

Right jugular trunk
Right lymphatic duct Internal jugular veins
Right subclavian trunk

. ; . Left subclavian trunk
Right subclavian vein
Right bronchomediastinal Left subclavian vein
trunk

Left bronchomediastinal

Brachiocephalic veins trunk

Superior vena cava ;
Entrance of thoracic duct

Azygos vein into left subclavian vein
Cisterna chyli
Right lumbar
trunk Esophagus
_______ Trachea
Ribs
e Thoracic duct
Hemiazygos vein
Left lumbar trunk
Inferior vena cava
(b) Intestinal trunk

Copynight © 2004 Pearson Education, Inc., publishing as Benjamin Cummings.



Thoracic duct

Azygos
vein

on
vertebral
bodiesc




Sympathetic trunk

Spinal cord ———— Dorsal root

Ventral root

Sympathetic
trunk

Sympathetic
Located on both sides of the trunk ganglion

vertebral column

ganglion
Joined to ventral rami by white and
) . Body of a Rib
gray rami communicantes vertebra Sympathetic

trunk

Ventral ramus
of spinal nerve

Gray ramus
communicans

White ramus

Occur only in abdomen and pelvis
Lie anterior to the vertebral column
Main ganglia : Celiac, superior
mesenteric, inferior mesenteric,

inferior hypogastric ganglia communicans
Intercostal
nerve
Thoracic
splanchnic

nerves Intercostal

] muscle
of thorax




SYMPATHETIC DIVISION
(therscolemdar)

e - ———
o —— — .

Eye (rad
muscie of Ins)

Eye farcufar
muscie of ins)

2|3|2|a|afa|a|a|z|a|n|=




‘ Splanchnic Nerves

Some sympathetic preganglionic axons pass through the
sympathetic trunk without terminating in it. Beyond the
trunk they form nerves called splanchnic nerves which
extend to prevertebral ganglia.

T5-T9 or T10- Greater splanchnic nerve.(serves:. stomach,
spleen, liver, kidneys, and small intestines)

T10-T11- Lesser splanchnic nerve. (serves: blood vessels
of small intestine and proximal colon)

L1-L4- Lumbar splanchnic nerve. Terminate in the inferior
mesenteric ganglion




Sympathetic Pathways to the Abdominal Organs

To visceral effectors
(e.g., small intestine)



Sympathetic Division of the ANS

Eye __ Lacrimal
Lpammmme—= @ gland
Sympathetic trunk """ 770 . Nasal
(chain) ganglia -~ . ucosa
" S Blood vessels;
™ 5 skin (arrector
= 2 ' . pili muscles
7 ememmememmemm—m——————. ~ . and sweat
o B et A =S 253 S glands)

oo - - - a3 o o

i ganglion = —Ca_rg_igg_gr_lg_pulmonary plexuses
v & e L S
> /1/ T ‘ Greater thoracic splanchnic nerve
._...;5 ' a % Lesser thoracic splanchnic ner
e —— 4 e e [ [ o Sy S Lk
= — _.-~_____—Celiac ganglion
‘ ~— e T
L, R Ty
o ») ~
it A et | \eaemiencs WRUAL -
communlcante? glion > g S =
|' | e “ -
= Aortic - _
J \ plexus -~
y ----onaorta -
Lumbar =
splanchnic ne Inferior_
mesenteric
ganglion -
Sympathetic Inferior : "’i e e
division hypogastric -« . ' ' : 1 | '
{ o ) ganglia Genitalia (uterus, vagina, and

penis) and urinary bladder



Sympathetic Pathways to the Pelvic Organs

T r—
Tyo L2 >
Lower lumbar or
sacral trunk ganglion
'\\
Prevertebral Yo lecaval
ganglion effectors .
\ - "\‘ A ‘eng-’ bladder) ‘|| "|
,','z;. ............... =\
s 1 " > T ‘
A Splanchnic IR .
" nerve @ __.e==": -r’

-
.....
......

mesenteric, aortic
or hypogastric plexuses Bladder



Lateral

horn

Anterior

horn

Posterior horn Posterior root

Ji
Sympathetic

/ chain

< sympathetic
trunk ganglion
Gray ramus
<c6mmumcans

~ White ramus
communicans

Prevertebral 0\
anglion 3
celiac ganglion)

‘*_.

Posterior ramus
of spinal nerve

Anterior ramus
of spinal nerve

—To visceral

effectors:

smooth muscle
of blood vessels,
arrector pili
muscles, sweat
glands of skin

Visceral effector: intestine i




Sacral Parasympathetic

. Posterior horn Posterior root
* Consists of 52-54.

* Innervates organs of the pelvis and Y
lower abdomen "

Posterior
root
ganglion

_« 55— Posterior ramus
! of spinal nerve

* form Pelvic splanchnic nerves

Sacral spina
nerve / 77

Anterior

Anterior ram
horn erior ramus

of spinal nerve
Spinal cord

Anterior root
(sacral segment)

Pelvic
splanchnic
nerve

Urinary bladder

Visceral effector

Key:
e—< Parasympathetic preganglionic neuron
o——< Parasympathetic postganglionic neuron

Figure 15.06 Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.



Structure of the
Parasympathetic

Division

PARASYMPATHETIC DIVISION
(craniosacral)

.

!
~ TEMCNIN

{
Brain !‘ \

p— =
(TR CN VI
\

/
)
e —=
- ¥

A

Spinal
cord

(o3
N

Q
w

CN X

Q9
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B Q o
LR R R BB A D o A |

Q
@

T2
T3
T4
T5
T6

T8
T9
T10
Ti1
T12

DI A 2 n a2 A A a~~ 0T

Pelvic
splanchnic
nerves

Key:
+—< Preganglionic neurons

*——< Postganglionic neurons
Terminal ganglia

e ———

G
A Lacrimal gland
L Mucous membrane
cma?l' // e ————=r of nose and palate
ganglion T3

7 ,’Sublmgual and B, Parotid gland

- /" /° submandibulag.”
. 7 o
{ CT~~——="/" gands 7.7

= 4 \\\___// S

s P
Pterygopalatine 2 A S
ganglion P A
s 5 S muscle fibers
= e -~
F}T——" s // SA/AV nodes
_— /
Submandibular /
ganglion // Larynx
e A Trachea
4 -
0—"/ Bronchi
Otic
nglion
9ang Lungs
Liver,
gallbladder,
and bile ducts

Stomach
Pancreas

Urinary bladder External genitals Uterus






1. Which one of the following organs is attached to the lesser
omentum ?

a. Pancreas.

b. Spleen.

c. Liver. —

d. Transverse colon.

2. Which structure does contribute in the anterior wall of the omental
bursa ?

a.Transverse colon.

b.Lesser omentum. —_—

c.Transverse mesocolon.

d. pancreas.

3. Which structure is belonged to the posterior boundary of epiploic
foramen ?

a.Portal vien.

b.Inferior vena cava. e

c.Hepatic artery.

d.Common bile duct.
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