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Don’t worry about the huge numberofslides \

Most of them are just external pictures that you are free to skip.
the doctoralso skipped a lot of slides.

<..>Colorcode:
~ What doctor said during lecture would appear in BLUE .
~ What doctor read fromthe slides wouldbe UNDERLINED.
~ The slide’s explanations would be in BLACK.
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Nerves on the Posterior Abdominal Wall

Lumbar Plexus fromL1,L2,L3,L4 anterior rami, also note that L4 and
L5 give the lumbosacral trunk which then gives the lumbosacral
plexus.

We are mostly concerned withthe lumbar plexus S

The lumbar plexus, which is one of the main _nervous pathways
supplyving the lower limb, is formed in the psoas muscle from
the anterior rami of the upper four lumbar nerve

. Some nerves arise from the lateral side of psoas major, others

from the medial side and some from the substance of psoas major

The anterior rami receive grayrami communicates from the
sympathetic trunk,

The upper two only give off white rami communicatesto the
sympathetic trunk.

The branches of the plexus emerge from the lateral and medial
borders of the muscle and fromits anterior surface.

The iliohypogastric nerve, ilioinguinal nerve, lateral cutaneous
nerve of the thigh, and femoralnerve emerge fromthe lateral

border of the psoas, in that order fromabove downward.

The iliohypogastric and ilioinguinal nerves (L1) enter the lateral
and anterior abdominal walls

Intercostal nerve (T11 /" < \ k] Anterior division
W7 d | S 12
7 —

Subcostal nerve (T12

Posterior division

- Sympathetic trunk

Lumbar plexus

Femoral nerve (L2, 3, 4

Sciatic nerve



Lumbar plexus
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Nerves on the Posterior Abdominal Wall

The iliohypogastricnherve

supplies the skin of the lower

part of the anterior abdominal
wall,

The iIioinguinaI nerve
passes through the inguinal
canal to supply the skin of the

groin and the scrotum or labium
majus.

The lateralcutaneousnerve
of the thig

Crosses the iliac fossain front
of the iliacus muscle and

entersthe thl%h behind the
lateral end of the inguinal

ligament.
- It supplies the skin over the

lateral surface of the thigh.

fBoth iliohypogastric and ilioinguinal

nerves are derived from L1 from the

dateral side of psoas major muscle.

Quidratus lumborum m
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Lumber plexus.......cont

The femoral nerve (L2, 3, and 4) on

the lateral side of psoas

It is the largestbranch of
the lumbar plexus.

Goes tothe lower limb

It runs downwardand laterally
between the psoas and the iliacus
muscles and enters the thigh
behind the inguinal ligament and
lateral to the femoral vessels and

the femoral sheath.

In the abdomen it supplies the

iliacus muscle.

e TV 12
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subcostal nerve

iliohypogastric nerve

ilioinguinal nerve

genitofemoral nerve

lateral cutaneous
nerve of the thigh

fermoral nerve

obturator nerve



Lumber

The Obturatornerve and the

fourth lumbar root of the lumbosacral

trunk .
Emerge fromthe medial border

of the psoas at the brim of the pelvis.

The Obturator nerve (L2, 3, and
4) crosses the pelvic brimin

front of.the sacroi,isac jointand behindthe co

mmon iliac vesse

Note: both femoraland obturator nervesarise

from anterior primary rami of L2,L3,L4 but
femoralnerveis a posterior branch while

obturatoris an anterior branch
It leaves the pelvis by passing

through the Obturatorforameninto the thigh.
,obturator nerve ﬁoes to the medial

compartment of the thigh.

The fourth lumbar root of the
lumbosacral trunk takes partin
the formation of the sacral
plexus . It descends anterior to
the ala of the sacrum and joins
the firstsacral nerve.

plexus......cont

Quadratus lumborum

Psoas major
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Subcostal n.
llichypogastric n
llioinguinal n.

////’ \ ~ :“:;_1_" N —
-, R =

Transversus j /
abdominis y

jy / " /

/ \\\/ 8 A\
External ‘ 18 §
lique "\‘S’ V ;
obliqu 2 W § § S\ 5th lumbar n.
|nl)tfrnu 7 § \ $ \ Lumbosacral trunk
oblique ‘EINTAN .\ Obturator n.
TN AR -

lliacus RN (\.\\H Genitofemoral n.

Lateral
femoral
cutaneous n.

Femoral n.



Obturator nerve

E

Y

|
&
© www.kenhub.com



Lumber plexus.......cont

* The genitofemoralnerve (L1 and?2)
- Emergeson the anterior surface of the psoas.from the substance of psoas

- ltruns downwardin front of the muscle and divides into:

1 Agenital branch, which enters the spermaticcord and supplies the Cremasteric
muscle, it pierces the inguinal canal and goes to cremastric muscle in the scrotum

2 A femoralbranch, which supplies a small area of the skin of the thigh.

Cremastericreflex:itchingin the upper medial side of the thigh that will be detected by
sensory nerve endings inthe skin, now this sensationwill be carried by femoral branchto L1
and L2, now the femoralbranch splitsinto smaller branches givingrise to the genital branch
while supplies the cremasteric muscle, when the genital branchsenses the sensation, it
causes the contraction of the cremasteric muscle which propels the testicle upwards

- Itis the nervous pathway, in which stimulation of the skin of the thigh in the male results
in reflex contraction of the cremaster muscle and the drawing upward of the testis within
the scrotum. This reflex occurs mostlyin winter

- Cremasteric reflex may be absent with: testicular torsion, upper and lower motor neuron
disorders, as well as a spine injury of L1-L2. It can also occur if the ilioinguinal nerve is
accidentally cut during a hernia repair



SympatheticTrunk (Abdominal Part)

The abdominal part of the
sympathetictrunk is continuous

above with the thoracic and below
with the pelvic parts of the
sympathetictrunk.

It runs downward along the medial
border of the psoas muscle on the
bodies of the lumbar vertebrae.

It enters the abdomen from behind

the medial arcuate ligamentand gains
entrance to the pelvis below by
passing behind the commoniiliac
vessels.

The right sympathetictrunk lies

behind the right border of the inferior
vena cava; the left s mpathe?ctrunk
lies close to the left border of the

aorta.

The sympathetictrunk possesses four
or five segmentalyarranged ganglia,

the firstand second often being fused
together.

ﬁmpathetic chainisa chaih

of ganglia connected
together, itstarts fromthe
neck wherewe have 3 ganglia
(superior, middle and
inferior)and then itdescends
to the chest where we have
12 ganglia,then goestos4
ands5 sacral vertebraand

coccyx1l,synapses mayalso

chrin this chain. /

ﬂ\lote : the origin of the sympathetic \

fibersis the sympatheticnuclei

locatedinthoracolumbar, meaning

thatall 12thoracicvertebrae+L1
and L2 contain sympatheticnuclei

fromwhichsympatheticfibersarise

-

J

gray matter /\ dorsal root
white matter — dorsal root
ganglion

ventral root/
ami
communicantes

meninges

\ spinal
nerve
sympathetic
vertebra ganglion

body of —<— | \
(] \sympathetic

«

bt

' - trunk
?‘\ intervertebral

foramen
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Nerves arising fromthese nucleiarecalled preganglionicsympathetic
nerves or fibers ,and these nerves willnow go to the sympathetic
ganglia and have one of the following four fates:

1)synapse

2)move upwards towards cervical vertebra

3)move downwards towards lumber vertebra

4) pass the sympatheticgangliawithoutsynapse and will now
move to prevertebral (or preaortic ) ganglia.

Prevertebralganglia include:

a) Celiacganglia(aroundceliac trunk)

b) Superior mesentericganglia(around superior mesentericartery)
c) Inferiormesentericganglia(around Inferior mesentericartery)




Sympathetic trunk....Abdominal part

Branches

White rami are preganglionic sympatheticfibers which arise from
the nucleusand 14 in number( from the 14 sympathetichuclei, 12
thoaracic and 2 lumbar).

- communicantes join the first two ganglia to the first two
lumbar spinal nerves.

- A white ramus contains Preganglionicnerve fibers and
afferent sensory nerve fibers.

Gray rami results from th n fthe preganglioni
mpatheticfibers to form th tganglionicsvmpatheticfiber

which then inal nerv h re 31in humber now
h spinalnerv ntain nglionicsvmpatheticfi

resultingin having 31 of them .

communicantes join each ganglionto a corresponding lumbar
spinal nerve.

A gray ramus contains postganglionic nerve fibers distributed
to blood vessels, sweet gland and skin




Sympathetic.......Abdominal part

> {Goes to skin =to arrector pilli muscle J

Postgangilionicfibers........cont

Distributed through the branches of
the spinal nerves to the blood vessels,

sweatglands, and arrector pili muscles
of the skin.

Fibers pass medially to the
sympathetic plexuseson the abdominal
aorta and its branches. (These plexuses

alsoreceive fibersfrom splanchnic
nerves and the vagus.)

Fibers pass downwardand mediall

in front of the commoniiliac vessels into
the pelvis, where, togetherwith
branches from sympatheticnervesin
front of the aorta, they form a large

bundle of fibers called the superior
hypogastricplexus.

shaft of hair

plexus of arteries
and veins

sebaceous gland ——— ‘”-;J;l
hair follicle \J i

arrector pili __— =T
>
muscle %

and veins

plexus of arteries < :
-

superficial
fascia -} \-

hair bulb

body of eccrine sweat gland

duct of eccrine
sweal gland



Aortic Plexuses

Preganglionic and postganglionic

3 rrgpgthletiﬁi@b%rss mpathetic fibers, and

Kliscgraqga#)eren? ﬁge¥s f%rm a &exus of
erves,

gl?e aortic plexus, around the abdominal part

the aorta.
Regional concentrationsof this plexus

around the origins of the celiac, renal

ag*terles . .
uperior mesenteric=> celiac plexus
Inferior mesenteric plexus—> Renal plexus

1- The celiac plexus consists mainly of two
celiac gangliaconnected together by alarge
network of fibers that surrounds the origin
of the celiac artery.

The ganglia receive the greater and lesser +
lowest o

splanchnic nerves (Preganglionic
sympathetic fibers) comestrom the chest+
there's also L1 and L2 derives splanchnic

nerves

Postganglionic branches accompany the

branches of the celiac artery and follow
them to their distribution.

Parasympathetic vagal fibers also
accompany the branches of the artery.

lan - nd are sympathetic), are smaller

an the
celiac plexus. They are distributed along the
branches of the corresponding arteries. The
inferior mesenteric plexus is similar but
receives parasympathetic fibers from the

sacral parasympathetic.

\/
0’0

7
0‘0

Plexus of nerves "sympatheticand
parasympathetic "in frontof the aorta, can also
be referredtoas the celiacplexuscauseits
aroundtheceliac trunk.

We have sympatheticgangliapresent preaortic
around celiac trunk, superiormesentericand
inferiormesenteric,sympatheticfiberssynpasein
this ganglia so nowpreganglionic sympathetic
fibers become postganglionic andforma plexus
along with parasympatheticfibers thatarederived
fromvagus.




Dieapiin ic Hepatic
gearegd coan ariery

celiac ganglion
Swperior mesenteric
aricry

Suprarenal gland

realer .
Jpgaa,;)""'c = Greater aplanchnic nerve
norve o Leszer splanchnic
Raghs = T U

eda.a.c Aorticorenal
ganglion ganglion

Aorticorenal ganglion
Lowest splanchnic
nerse

Renal artery

Renal artery Buperior nscsenieric

gangiion
Sympathetic
frum

“— PBrauch to aortic plexws

Sym pathetic trunk

Branch to aortic plexis

Inferior mescnleric artery

Tnfersor mesentcric
ganglion

Sacrovertebral angle

—— Comanon Hwac vein
Common liac artery

circle : celiac trunk
Blue circle : celiac plexus
Pink circles : sympathetic



aorta opening in diaphragm
) . \ .
Sym P ath el ¢ G‘aﬂﬁh a celiac plexus

sympathetic trunk | ____—superior mesenteric plexus

celiac C?qu\f’j‘li S renal plexus

aortic plexus

inferior mesenteric plexus

hypogastric plexus



Sympathetic chain
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Sympathetic chain



(Sym pathetic chain pierces the
diaphragm then goes to the

Sym pathEtIC Cha | N | abdomenand passes in front of the

e 2 chains extend from
level of atlas till coccyx

 Number of ganglia (in
pairs )

-C=3

Th.=10-12 (11)

L

I
RN

(p)
I
D

- Coccygeal =
1(ganglion impar)

Lumbar Sympathetic Anaty

common iliac vessels then to the

~
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Sympathetic chain....cont

Pregangilonicfibers:also called white rami, 14 in number

* Origin:sympatheticnucleus presentin lat. Horn cell of thoracic and upper
2 lumber region of spinal cord = 14

* Leavethe spinal cord throw the ant. Root and then leavethe spinal
nerve as white ramito join the symp.chain( 14 white rami)

*Preganglionicfibers whenit entersthe sympatheticchain may: 1-

Synapse with cells in the gangliait enters (e.g. middle.Th..Segm)

2 Passup tosynapsein higher ganglia (upper Th. Segm =2 3 cerv. Segm )

3 Passdown to synapsein lower ganglia( lower Th & upper 2 lumbergo
tolumber & sacral ganglia)

4 May not synapsein sympatheticchain & continue as preganglionicfibers
to form ( splanchnicnerves)




Sympathetic chain

dorsal root

dorsal spinal

ramus

ventral
ramus
gray ramus
white ramus

ventral root

This picture shows
spinal nerve + white

ramus ( fibers are moving

into the ganglia) + gray
rami ( fibers are moving
out of the ganglia ).

\

/




Sympathetic

trunk

Dorsal root Spinal
dorsal root nerve

Ventral ’ -7
root K .
s

Thoraco-
lumbar
spinal cord G

Splanchnic
nerve

Prevertebral — (ce\ing > gupefio¥

ganglion

Synapse in chain ganglia
at same level or different level

and
ganglion | \

Gray ramus
g..s communicans

White ramus
communicans
% Sympathetic trunk
sanj‘p scS {chain) ganglion

ACINE theh ;
i

# .‘f 9“3“"3“"“" \ Dorsal

) \o ramus
sy mpathehic ,
tbels sy t\%‘f“ N
\'(CVC' re bYa\ a-ﬁ,‘cﬁ Veiitial -

» inberiGMifesenteric) , goranchnic aerves af¢

mesentelie

Blood vessel

Arrector pili and
sweat glands
in the skin

formed



Passthrough ganglia and synapsein prevertebral ganglion

Small
Large 5\ intestine

------

- ) Nerves in superior .
= mesenteric or celiac _.--T%
plexus .- S

o=
-

-
-------------

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

Lower lumbar or
sacral trunk ganglion

Prevertebral -
' 4 To visceral
ganglion y f . effectors |
( o 7 / | "..\ ’l‘ (e.g., bladder) .'/
T Y\
he Splanchnic 3 -
‘~‘;:.,__nerve ______
Nerves in lnferlor—V
mesenteric, aortic
or hypogastric plexuses Bladder



Sympathetic chain....cont

* Nerves which leave the sympatheticchain:

A- grayrami (31 post ganglionicfibers join spinal nerves toreach sweat
glands, errectore papillae & blood vessels

S.C.S.G~> lower4 cranial nerves + upper 4 cervical

M.C.S.G—> 5th, 6thcervical nerves
|.C.S.G—> 7th, 8th cervical nerves
Thoracic , lumber, sacral gangliato corresponding nerves

B- visceral nerves
1 Int, & Ext. carotid nerves from S.C.S.Gto corresponding arteries
2 pharyngealbranch : from S.C.S.Gto pharyngeal plexus
3 pulmonarynerves : 2nd | 3rd& 4ththoracic ganglia
4 cardiac nerves : 2nd | 3rd& 4th thoracic ganglia+ 3 cervical ganglia
5- splanchnic nerves : greater, lesser and lowest splanchnic nerves
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Sympathetic chain

Spinal nerve

Cell of Dogiel

Spinal ganglion

Sympathetic

: ganglion
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nerve root
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Anterior
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Greatersplanchnic nerves:

* Arise from ganglia (5-9th) -
or 10th SPLANCHNIC NERVE

. Pierce the cruss of the
diaphragm
e Endin the coeliac ganglia

e Post.ganglia fibersfollow
the branchesof coeliac l
arteryto reachthe smooth gl
muscle , gland of stomach ™"

DIAPHRAGN

GANGLIA

CELIAC
ARTERY

LEAST
SPLANCHNIC
NERVE

SUPERIOR
MESENTERIC
l A ARTERY

RIGHT CRUS OF
DIAPHRAGM



Lesser splanchnic nerves:

e Arise from the 9th & 10th
Th.ganglia

* Piercesthe cruss of
diaphragm

* Endin the sup. Mesenteric

ganglia

Post. Ganglia fibers supply

the smooth muscles, glands
of small intestine, ascending
and transverseparts of color

GREATER
SPLANCHNIC NERVE

DIAPHRAGN

LESSER
SPLANCHNIC
NERVE

CELIAC
ARTERY

LEAST
SPLANCHNIC
NERVE

SUPERIOR
MESENTERIC
ARTERY

AORTA

RIGHT CRUS OF
DIAPHRAGM



Lowest splanchnic nerves:

 May be absent, if presentarises from the last
one or two th.ganglia

* Piercesthe diaphragmto end in renal plexus




Lumber splanchnic branch

e Arisefrom L1& L2 ganglia

 Endsin inferior mesentericganglia

e Post.Gangilionicfibersgo to sigmoid and
pelvic colon, other post. Gangilionicfibers
form the descending hypogastricplexusto
supply bladder, rectum and genetalia

* Branches from sacral part of the chain go to
_pelvic viscera




Thoracicsympatheticchain:

e Sijte: enters the thorax in front of

neck of 1strib and leaves it by
Passin%behind the medial arcuate
igament

In the ugper part it lies on the necks
of the ribs while in the lower part it
lies on the side of the bodies of
vertebrae

 Ganglia: (10 -12),1st sometimes

fuses with the I.C.S.G 2 stellate
ganglia

e Branches: This image demonstrates the sympathetic
A-G & whit . . t chains running down the back of the
- Gray & white rami communicants chest cavity over the heads of the ribs.

The arrows indicate the typical levels
at which we cut the sympathetic chain
for palmar and axillary hyperhidrosis.

B- 2nd '3rd & 4th ganglia ( cardiac &
_Ipu monar¥,) o _
C- The upper ftive ganglia give aortic

oesophageal branches R

D- Greater, lesser and lowest splanchnic
nerves




Sympathetic chain

mm=—mm— - 2SS gland
Sympathetic trunk ____ -=-=-"---~""" T 588 c al
{(chain) ganglia .-~~~ > ucosa
e Blood vessels;
5 2l s (arrector
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Splanchnic nerve




We will take it in NervousSystem!<i! o3b

Visceral sensory system

CNS
Brain and
spinal cord

PNS
Cranial nerves
and spinal nerves

P
L R

Sensory (afferent) Motor (efferent)
division division

Somatic sensory Visceral sensory Somatic motor Visceral motor
General: Touch, pain, General: Stretch, General: Motor General: Motor
pressure, vibration, pain, temperature, innervation of all innervation of
temperature, and chemical changes, and skeletal muscles smooth muscle,
proprioception in skin, | | jritation in viscera; cardiac muscle,
body wall, and limbs nausea and hunger and glands; equivalent
Soncial tening to autonomic nervous
’L—'equlllbdum, ey Special: Taste system (ANS)
smell

-

Parasympathetic Sympathetic
division division




Visceral sensory and autonomicneurons
participatein visceral reflex arcs

 Many are spinal reflexes such as defecation and
micturition

reflexes ' Dorsal
rensoryr n ro:t i Central
vecers | "H" mervous

* Some only —v_ T OA '
. . (s::g::)arly) Visceral ‘reﬂcfax arc"".,:. , by
involve peripheral o L et 4l ;
. axon S i
neurons: spinal Viscera :
. p _ 97230‘3?’ Integration center
CcO rd N Ot INVO IVed Ganrguonic / 5\";3:’01"3 preganglionic
neuron
( N Ot S h own ) * g:lt\;?iz:ﬁc Preganglionic axon

*e.g. “enteric” nervous system: 3 neuron reflex arcs entirely within the wall of the gut  *°



Pelvic colon

The left descending colonis located at the left side, it crosses the left

lumber region and ends at the left iliac fossa (left brim or left inlet of the
pelvis).

From there begins the sigmoid colon (the first part of the pelvic colon) as
a continuation of the descending colon.



Pelvic colon
Begins:

* begins as a continuation of the descending colon Lt side of pelvic brim(inlet
of pelvic)

 Parts of the pelvic colon

- Sigmoid colon: it is an intraperitoneal organ (surrounded by a mesocolon),
it starts from the left side, deviates, and ends in the front of the middle of
the sacrum and continues as Rectum.

- Rectum: continues as anal canal, the anal canal can be divided into upper
and lower parts, the upper part follows the rectum while the lower part is
separated.

- Upper part of the anal canal




Sacrum
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Sigmoid colon
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Rectum
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This is aninverted picture of the

SlngId Colon sigmoid colon, see nextslide!

Location and Description
- - The sigmoid colon is 10 - 15 in. (25 . g - -
to 38 cm)long AN TN WKL R a| Sigmoid
. . . . . . ) AUAN ) R A fA ¢ N ,
It is a part of large intestine in pelvic cavity ' -

Begin: Lt. side of the pelvic brim (inlet of the pelvis) /M,esentery\
End: it becomes continuous with the rectum in front of withthe

the third sacral vertebra(mid of the sacrum). Sigmoid

Parts: branches
-Lateral limb: going and deviating to the left

side, contains lower Lt. colic artery ?f th?

-Medial limb: going to the middle of sacrum inferior
contains superior Rectal artery whichisa mesenteric
continuat.ion ofinfgrior . | | \a rtery /
mesenteric artery, it supplies the rectum since it

descends Infront of the sacrum. -
-Free margin: curved to Rt. of midline leftcolic
-Root: has aninverted V shape attachment (mesentery), artery

one ofthe V lips goes laterally to the left external iliacartery
while the second one goes medially Infront of the sacrum
and attachtoit.

Temorrhoidal:\ \:‘,;_
Artery e




Left c
Sigmt

Rotate }

Middle
lic artery i
: rior
Ficianely senteric artery
lleocolic Marginal artery
o Left colic artery
Sigmoid arteries

Common
iliac artery

Superior
rectal artery

Zoomed picture of
Sigmoid colon

Mesenteryand blood
vessels
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Pelvic colon......cont

[appendices epiplocae ]

®* The sigmoid colon is mobile and hangs down into
the pelvic cavity inthe form of a loop.

* |tisattached tothe posterior pelvic wall by the
fan-shaped sigmoid mesocolon.

Attachment of the root of mesocolon
*  Medially: At middle piece of sacrum
* Laterally: Bifurcation of leftcommon

iliac artery andthen continueswith Middle of
Left Externaliliac artery.

* The appendicesepiploicae (tags of fat) are
extremely abundant along the sigmoid colon.
(omental appendages) are very long in the
sigmoid colon

Femoral vessels

\ Peritoneum

Levator ant muscle

emoral nerve

{
e L, 4
\coanctl )



common iliac artery




externaliliac
artery




Mid-sagittal section

Relationsof sigmoidcolon
Lt.Ext.iliac vesseles { l
Lat.wall of pelvis \
Vasdefferance or ovary ;
Smallintestines Rectouterine pouch, a8
Superior next slide! . % W i .
- Coils of smallintestine o ol e
Inferior
- Inmal: urinary blabber

- In femal : uterus

CLITORISw

[Rectum ]

Excavatio recto-uterina
v Excavatio vesico-uterina

Anal canal




Relationsof sigmoid colon sigmoid |

- Posteriorly: is

- Therectum located

- thesacrum. here

- the lower coils (of smallintestine) of the (male)
terminalpartof the ileum \_ "/

- Sacral plexuswiththe sacralnerves

- Leftperiformismuscle, which takes originfrom
sacrum. o .

- Left externaliliacvessels .SlngId

- LeftUreter IS

- Leftinternal commoniliacArtery.So,internaland located
externaliliacarteriesare found posteriorly since the here
bifurcationofthecommoniilia arteryis behindthe (female)
sigmoid.

- Thesigmoid colon usually occupiesthe
rectovesical (between urinary bladderandrectum)
pouch in males and the rectouterine (between
uterus andrectum)pouchin females.Both can
also be called Douglus pouch.




Blood Supply of sigmoid colon

Arteries

Sigmoid branchesof the inferior
mesentericartery Through the mesentery.

The most superiorsigmoid artery anastomoses with
the descending branch of the left colic artery.

Veins

The veinsdrain => the inferiormesentericvein=> the
portal venous system.




Veryimportant picture forboth practicaland
theoretical exams.

Blood supply for sigmoid colon

-Portal vein, 11-Splenicvein, which
h|ch drains splenicvein Aorta joins inferior mesenteric
Superior mesenteric vein \ - 3 Superior mesenteric artery

Inferior vena cava
TRANSVERSE COLON

~fnrenermeq 10-Inferior mesentericvein ]

=Y flexure

Right coli = /'
ight colic NS :
(hepatic) flexure r ' s X Greater omentum

Middle colic £ = C 2 ) ol

artery and vein "*—E« g*« | 7= | | Gleftcolicvein
ASCENDING COLON — ‘rf ‘ ;’. 8 ' QO 4 —‘ s T

. -y - *| Inferior mesentericartery
ight colic ‘ -

>~ Haustra

I 4-Upper left colic artery

& 0 § N 1-Descending colon

appendices

artery and vein /

lleocecal valve ——

- rtery £ Y GSlgmmd branches
7-Superior rectal Cecum =" Sl e T e [8-S|gm0|d veins ]
artery, going to -

the rectum

7~ Sigmoid flexure

Appendix’

Middle of -Rectum
[ o 5aT S s i oo i aB 0T sacrumis -‘

2-Sigmoid, goingto
middle of sacrum

(a) “

ad-‘ﬂm ‘Jd“‘?s:‘bmﬂ‘w located here 5-Lower leftcolic arterv




Blood supply for sigmoid colon

One important thing to notice is that arteries are always internal
(medial) in comparison to veins (external or lateral ), inferior mesenteric
artery in internal while the vein is external , left colic artery in internal

while vein is external , superior mesenteric artery is internal while vein
is external .



Lymph Drainage of sigmoid colon

* The lymph drains into nodes along the course of
the sigmoid arteries € the inferior mesenteric nodes.
which drain into paraaortic lymph nodes.




Nerve Supply of sigmoid colon

 The sympathetic and parasympathetic
nerves from the inferior hypogastric plexuses

 Emerging from this plexus are splanchnic
nerves, the parasympatheticsupplyis
derived from the S2/53/S4 pelvic splanchnic
nerves, while the sympathetic supply is
derived from L1/L2 pelvic splanchnic nerves.




Rectum

Location and Description

The rectum is about 5in. (13 cm) long
begins in front of (middle of sacrum) the third sacral vertebra as a continuation of

the sigmoid colon.

ends in front of the tip of the coccyx by piercing the pelvic diaphragm and becoming
continuous with the anal canal.

The lower part of the rectum is dilated to form the rectalampulla, which is a dilation at
the lower end of the rectum, it acts a reservoir of feces.
The rectum deviates to the left, but it quickly returns to the median plane

On lateral view, the rectum follows the anterior concavity of the sacrum before bending
downward and backward at its junction with the anal canal

The puborectalis muscle which is a portion of the levatorani muscles (leavtor ani is
sometimes called diaphragm of the peIV|s) separates the rectum from anaI canal, it
originates from publs and ends as




Puborectalis
muscle

© www.kenhub.com



Rectum

mucous membrane of rectum

Ischiorectal
fossa

inner circular muscle

longitudinal
folds

J

ﬁnferior \

rectal nerve peritoneum outer fongitudinal muscle

carrying

vessels b g

and crossing D — ransverse folds
ischiorectal Gz A

fo S s a to obnfjar:::o'? membrane

reaCh levator ani Deep
external anal puborectalis 100 1D€ :

muscie irferior rectal

\sphincter /oo o=l BN o AL i Ao bcutanedc

vessels and

Internal anal sphincter s e T (NS gy e
R 6 — 2 ‘.((_r)_
. t,«/y*-'v\
External anal sphincter Anal canal

q N
AL

fat in ischiorectal fossa

Pectinate line




Rectum

Some notes about the previous picture:

The anal column is the anal canal that is part of the rectum.

Anal canal is divided into upper 2cm and lower 2cm.

The upper 2cm are above pectinate line, the lining epithelium is simple columnar with goblet cells.

The lower 2cm are below pectinate line, 1cm is stratified squamous non-keratinized while the other 1cmiis
stratified squamous keratinized with abundant hair follicles, sweat and sebaceous glands.

Longitudinal folds of mucosa come from rectum to anal canal and form anal valves and sinuses, below these
valves and sinuses is pectinate line, which is found at the end of these longitudinal folds.

Sphincters of anal canal can be divided into internal and external.

Internal anal sphincter is involuntary, it is sensitiveto stretch (supplied by sympatheticand parasympathetic
innervations).

External anal sphincteris more important because its voluntary, it is divided into 3 parts (deep, superficial,
subcutaneous). it is supplied by inferior rectal nerve (branch of S4).

* Any damageto inferior rectal nerve (S4 )can cause dysfunction of external sphincter and thus "incontinence"

ani )l Saty Lo il



/Ifyou look at the\ But if youlook from ]ateral side, itlooks
rectumfrom like €.

anteriorview
youcansee
anterior - ~

concavity, itis
. . It’s th
moving with the :psp:;s?te
concavity of the Middle concavity | on the left
\sacrum. j
\_ J




(7-Commoniliac artery Re: &

[

(8. ,A)externaliliac arterygoingto

lowerlimb

1 Urinarybladder

2 prostate

3 Prostatic urethra

4-Penile urethra

Perineal flexure

Mid-sagittal section 8.B) Internaliliacarterygoingto )
pelvic viscera, itis divided into
' TR\ 3+ 5 o .
Jrbilcals \ %ﬂ?; .\, | anteriorand posterior.The anterior
N . =/ L . ° . o
TR G { divisionis actuallythe one that
SO \E, ; supplies theviscera )
Rois '\\\\\ \\\\\_\1\{\ = t " ; y "‘l.\.\t ’gﬂ’s‘
= \\\ A 3 LS ,l' : "’\T-‘\ "
- 4 P . LA A
" - W
A\ . i L
S 2
= ¢ \.'\ ~ o 'y '.‘.:_‘Lz
N % , f,r '} , Sacral
3 S 18 /] A
BN < £ o i flexure
P N Vel < % T
N\ .2’ !" R = ,CZL‘I % '
< - D q & ,,y,s..’ i
R = oy ong e Vo il v 6-Notice how the
IS ’ ”’f - Tir 2 ¥ = = o
S i g J& -k . | rectumisconcave
na ’i ' - b '7\\ = .
ey - A4S "2 by anteriorly )
= < | = i
A @Aﬁ G T
s, & M. sphincti
'.; ‘
| I A 5-Anal canal, opening
X X downwards and backwards




Middle transvarss fold (skipped

anterior r

Right

-~ Upper transverse fold

Mucosal folds:the transverse or horizontalfoldsor

Houston’valve: upper fold projectsfromright,
middle fold projectsfrom anteriorand right wall,
lowest fold projects from left wall.




rectum...... cont

Relationship between peritoneum and rectum:

The peritoneum relationship is divided into 3
parts:

first third: coversthe rectum's anterior and
lateral surfaces.

middle third: only the anterior surface of the
rectum, giving us the pouches (pouch of Douglas).

the lower third: devoid of peritoneum .




. 2 First part, covered )
Relations of rectum(imp) anteriorlyand
*  Posteriorly: llium and sigmoid, laterally y
- The rectum is in contact with the sacrum and coccyx they can be inside (; d )
- the piriformis muscle th h e econ
- Coccygeus muscle € pouc / 1 part, only
- levatores ani muscle \:’ - 'J"O'?ff‘m anteriorly
- the sacral plexus 7.0 N/ o4 f
- the sympathetic trunks. s ."r{ ' ‘ and forms
*  Anteriorly: 1) S the pouch
1- Inthe male wette RN A/ < J
The upper two thirds of the rectum Last
- Itis covered by peritoneum TV N L0 -H-T .
- Itis related to the sigmoid colon and coils of ileum that occupy the jpiomig \ G il W+« PA rtis
rectovesical pouch. = LR devoid
The lower third of the rectum - (x (&
- It is devoid of peritoneum : : it = s
oygod body
- It isrelated to the posterior surface of the bladder Semi nM, e AL . /
. . z hea Sipdiom cteingl =phncyy
- tothe termination of the_vas deferens Urinary . . A G
- the seminal vesicles on each side bladder ' \
- and to the prostate BN ek
\
apening of o
prostate duct nto geoatate

rmeanou el Perineal body

[
(Ejaculatory duct




éme notes aboutthe relations of rectum: \

-per rectal examinationis an examination done by putting the
index fingerin the anal canal. Anteriorly, youmust feel the
prostate, seminal vesicles, perineal body and maybe the urinary
bladder.

In old male patients(>40), you should always check the prostate
for hypertrophy as it may indicate cancer, soft prostate = normal,
hard = hypertrophy.

-perineal body is a fibrous tissue that can be feltmidway between
urethraand anus.

Kejaculatory duct opens into prostaticurethra. /




Anteriorly: Relations of rectum....cont

2- In the female

The upper two thirds of the rectum
- Itis covered
by peritoneum

- It isrelatedto the sigmoid colon
and coils of ileum that occupy
the rectouterine pouch (pouch of

Douglas).
The lower third of the rectum
- |t is devoid of peritoneum

- Itis relatedtothe posterior
surface of the vagina.

- Unlikein males, the urinary
bladder cannot be felt
anteriorlysince itis separated
from rectum by the vagina.

- Ifthereisatumorinthe
Cervix it can be feltin female

/‘ \\[ Rectouterine pouch
sigmoid colon ‘
aritoneum
. Q/ %
(

coll of lleum o, Y
J f. .'/;
29 Il
I ‘ /) ~—/ /
) g

Uterus ’\\\\Q’
PN

uterovesical pouch (e
Urinary bladdepr0 ,%/y’

[Cervix of ¥

uterus :
urogenital diaphragm

urethra

anococeygeal body

W ) anal canal
[ WA 5 anus

(o

Va g ina perineal body




Relations of rectum(posteriorly)

Sacrum

fromthese foramina
emergesacral nerves

.. Y\ Sympathetic trunk - -« <-f=—r%=-—= andvessels
Origin of o |----—----}-- Median sacral artery
Piriformis Piriformis - )

===+~~~ Palvic sacral foramina
muscle —
\_ VoIS - - -~ £-- - Nerve S3 and lower lateral sacral artery

sacral or

pelvic sympatheticchain

Levator ani
muscle




Coccygeus
muscle

© www.kenhub.com



Histology of rectum

rectum
crypts of

Lieberkiihn / \
Was talked

aboutin the
histology
lectures.
Rememberitis
made of
transverse and
3 3 longitudinal
folds of

anal canal \mucosa- /

. nucosae 3 ™
< v Ry *" !




Histology of the rectum

« The muscular _coat of the rectum is arranged in

1 outer longitudinal of smooth muscle
2 inner circular layers of smooth muscle
- Thethree taenia coli of the sigmoid colon however, come together so

that the longitudinal fibers form a broad band on the anterior and
posterior surfaces of the rectum € No taenia coli

- Transverse folds of the rectum (semicircular permanent folds) @ The
mucous membrane of the rectum+ the circular muscle layer




Blood Supply of rectum

Arteries

The superior,middle, and inferior
rectalarteries supply the rectum.

The superior rectal artery
It is a direct continuation of
the inferior mesenteric artery and is
the chief artery supplying the
mucous membrane.

It enters the pelvis by
descending in the root of the
sigmoid mesocolon and divides
into right and left branches,
which pierce the muscular coat
and supply the mucous
membrane.

They anastomose with
one another and with the
middle and inferior rectal
arteries.

Py

feriof rectal artery
‘ =




Blood supply of rectum

e 2-The middle rectal artery

e -It is a small branch of the internal iliac artery

* - |t is distributed mainly to the muscular coat.

e 3-The inferior rectal artery

- It is a branch of the internal pudendal artery which is a
branch of internal iliac in the perineum.

- It anastomoses with the middle rectal artery at the
anorectal junction.



Blood supply of rectum
* Veins(oppositeto arteries)

* The veins of the rectum correspondto the arteries.

* The superior rectalvein is a tributary of the portal circulation and drainsinto
the inferiormesenteric vein.

* The middle rectal vein: the internal iliac vein, then drain into inferior vena
cava
e inferiorrectalvein:internal pudendal veins which drain intointernaliliac vein.

The union betweenthe rectalveins formsan important portal systemic
anastomosis.

Some problems may arise in the cases of hypertension (like in the cases
of liver cirrhosis, where the portal vein cannot drain into the liver
which causes hypertension), like hemorrhoids and piles (piles is a
connection between inferior and superior rectal veins, thus a
connection between portal and systemiccirculation).




Blood supply of rectum

SUPERIOR

S SUPCRIOR
fo\ee N\ \ HEMORRHOIDAL
LA\ \ ‘ur ) VEIN
’. A <
2 A \ \":,
\ \

HEMORRARMOIDAL
") ARTERY

{ MIDDLE
/4] HEMORRKOIDAL

: \ |
[ 4 B 7 H| ArTERY
» Q
.1; “ 0
h

; INFERIOR
Y HEMORRAHOIDAL

ARTERY

middie rectal
artery

anal columns =

external anal
sphincter

A

LEFT

superior rectal
artery

upper left

right transverse fold of rectum

lower left transverse
fold of rectum

puborectalis
muscle

inferior rectal artery

anal valves anus

lower left
transverse fold right transverse fold
of rectum of rectum

RIGHT

skipped




The hemorrhoidal plexus (or
rectalvenous plexus)

* surroundstherectum, and
communicates in front
with the vesical venous
plexusin the male, and
the uterovaginal plexusin
the female.

* A freecommunication
betweenthe portaland
systemic venous systems is
established throughthe
hemorrhoidal plexus.

SUPERIOR
HEMORKNOIDAL

MIDDLE

HEMORRHKOIDAL MIDDLE

SACRAL

INFERIOR
HEMORRNOIDAL

skipped




Subcutaneous
(external)
hemorrhoids:
mostly inferior
rectal and
sometimes
middle rectal
veins.
extremely
painful since
this areais
supplied by
somaticnerve

Rectal plexus & Hemorrhoids

ﬁnternal hemoﬁ

rhoids:
superiorrectal
veins.
painlesssince
this areais
supplied by
autonomic

(S4)

o J

\\nerves. )




Lymph Drainage of rectum

the upper part drain into the

pararectal nodes then into inferior
mesenteric nodes.

the lower part follow the middle
rectal artery to the internal iliac nodes.

Rectum and upper part of anal
canal = paraaortic lymph nodes in the
abdomen.

Lower part of anal canal = superficial
inguinal lymph nodes.



Nerve Supplyof rectum

* The nerve supply is from the sympathetic
and parasympatheticnerves from the
inferior hypogastric plexuses.

e The rectum is sensitive only to stretch.

e Sameinnervation as the sigmoid.



Anal canal

{Don’t worry, we explained most of italready!! J




The anal canal

-It is the terminal partof the largeintestine.
-t is situated belowthe level of the
pelvicdiaphragm and liesin anal triangle

of perineum.

-The anal canalis 3.8cmlong (4cm)

-It extends from the anorectal junctiontothe
anus.

-The anorectal junction Ismarked by

the forward convexityofthe perineal

flexure of the rectum, the anusis the

surface openingof the anal canal, situated
about 4cm below and in front of the tip of the
coccyxin the cleft between two buttocks.

Anal valve (pectinate hne)

Anal sinus (crypl)

/o mmm Clrcular muscle

Anal column
\
\
\
\
|

t
|
|
|
|
|
|
I
{tol)
|
[
l
\
|
“ \
|

-~
-
s

|
|
|
\

|
y

9» y

- Puborectalis

niernal anal sphincler

- -

"> Extemalanal sphince

anal valves
andsinuses
at the end
of the anal
column

J

! Ir e Conjoint longitudinal coa
(A i! NI = Fibroelastc septa
27 oy —
Pecen =™ 1 ¥ ™N"'White line
White line =~ - Intersphincteric groove ) )
(Hiltonline)

Fig. 83.7: Coronal secion through the wall of e onal candl I



ﬁanal canal is dividedinto upper 2cm and lower2cm. They differin\
origin,sensation,lymphatic drainage and blood supply. The are
anatomically divided by pectinate line.

-Upper 2cm: endodermal origin, autonomic sensation and innervation,
lymphatic drainage by paraaortic lymph nodes (so, tumors in the upper
part of anal canal metastasize totheabdomen), supplied by superior
rectalvessels.

-Lower2cm: ectodermal origin,somaticsensation (canfeel pain),
lymphatic drainage by inguinal lymph nodes (so, tumors in the lower
partof anal canal metastasizetofemoraltriangle),suppliedbyinferior
and middle rectalvessels.

-The lower2cmcan also be divided by whiteline histologically into:

Upper 1cm whichis non-keratinizedandlowerlcmwhichis
&ratinized. /




Anorectalring:
this is a muscular

ring present at the anorectal
junction.

Itis formedby the fusion of
the puborectalis,deep part
of externalsphincterandthe
internal sphincter, which can
be felt on rectalexamination

Deep part of external
sphincter and puborectalis
muscle are the most
important since they are
voluntary

'0.03 Y \ ! Whito ino
bofban | 1
P AUNITITAN

g, 334 Infevlor of the onal canal



skipped

Interior of the anal canal
shows many features and
can be divided into three

+ Anoroctal uncton
parts : 0l
1- upper part is lined by il - alcom
mucous membrane, & is (YR Poctnat g

of endodermal origin.

The mucous membrane
shows 6 to 10 vertical
folds,

these foldsare called the
anal columns of Morgagni.

g, 384: feror of the onal canal



skipped

 The lower ends of the anal Andl valve
columnsare united to Each
other by short semilunar
folds of mucous membrane,
thesefoldsare called the 4
anal valves. Aboveeach (|

; « Anoractal unclion

it~ Anelolumn
¥4 Pecinalang

valve thereis a depression
in the mucosawhichis o  Pocen
called the anal sinus, the { o
anal valves togetherforma e S<Mlelns
transverse line thatruns all 8t010mmL ":"."':"";';'\-‘:'

AL

roundthe anal canal.thisis
pectinateline. o, 33.6: Inferlor of the anal canal.



2- The middle part of anal canal

-It is termed as transitional zone or pecten, it is also lined by
mucous membrane.

-The mucosa has a bluish appearance because of a dense
venous plexus that lies beneath.

- The lower limit of the pecten often has a whitish
appearance because of which it is referred to as the white
line or Hilton’s line, is situated at the level the interval
between the subcutaneous part of external anal sphincter
and the lower border of internal anal sphincter.

3- Lower cutaneous part
Is about 8mm long and is lined by true skin containing sweat
and sebaceous glands.

{6 mm
{5 mm ) Pecten
{ 'l:?.l"'l.'l: WMO"M
Ui | S
| AN\

Fi 304 it of fhe enel conal



Whiteline or Hiltonline

A landmark for

the intermuscular border between
internal and external anal sphincter
muscles.

This line represents

the transitionpointfrom non-

keratinized stratified squamous epithelium
to keratiniz ratifi m

epithelium in the anus.

LONGITUDINAL )R
muscLe FIBRES || il
418
oF RecTum N\ L1

»

)

PART OF {{

LEVATOR ANI (V) \

INTERNAL “i4V=S b 4
SPHINCTER ™ i

ANAL CANAL



6rostate and \

perianal body
are the most
important
things to be
felt
anteriority.
Again, if you
go up youcan
feel vas
deferens
(which opens
intoseminal
vesicles)and
seminal

Q/esmles j

Relations of anal

canal Anteriorly

In male

- perineal body

- membranous urethra

- bulb of penis

In female

- lowerend of the vagina

Posteriorly
- anococcygealligaent
- tip of the coccyx

laterally
- ischiorectal fossae.

cavity of uterus

uterovesical pouch

female

male




Musculature of the anal canal:
1.internal anal sphincter is involuntary in nature,

It is formed by the thickened circular muscle coat

of this part of the gut.

2.the externalanal sphincter isunder voluntary control.
& has three parts: subcutaneous ,superficialand deep
parts.

subcutaneous partlies below the level of internal
sphincter and surrounds the lower part of the anal canal.
The superficial partis ellipticalin shape and arisesfrom
the terminal segmentof the coccyx and anococcygeal
ligament,the fibres surround the lower part of the

internal sphincter and areinserted into the perineal body.

The deep part surrounds the upper partof the internal
sphincter and is fused with the puborectalis.

skipped




| _ _ - Longitudinal and
| £ _ . Circular muscle of rectum

—~ Mucous membrane

_.- Internal anal sphincter
) Submucosa and venous plexus

i
1°l " Deep

15 — Superficial and

63 Subculaneous parts of extemal
_sl~” anal sphincter

Sr2<~ White line

S 7 Skin

s —=2""" Fibroelastic septa
: *~ Peranal fascia

Ischiorectal fossa

Fig. 33.8: Coronal section through the anal canal.
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Blood supply of anal canal

Arterial supply:

* the part of the anal canal above the
Pectinate line (upper half) is supplied by
the superior rectal artery

* the part below the pectinate line (lower
half) is supplied by the inferiorrectal artery
and the middle rectal artery.

* Viens: same but opposite.



V2 important: arteries are internal and veins are external (SLIDE 54)

4 )
The doctor said that the lastfewslides arejust for
knowledge.So, we removedthem.

Hereis a link forthem if you are interested:

1\ J

https://drive.google.com/file/d/1vwUYA95Lsrhj4sAOy8eQIRR
srF-a3jIX/view?usp=drivesdk

= )

https://docs.google.com/forms/d/e/1FAlpQLSdN
9YK7ry3f5EtgmJAzL1Iga90gsCGEEVrFHODfBdS8IIA
N1Eg/viewform?usp=sf link
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