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L(3) - Rectum, Anal Canal

*The lecture mixed up the rectum and anal canal, so I reorganized the material to clearly separate them while keeping all the content covered.



1 — large intestine overview

Parts of large intestine according to their anatomical site:

l
Abdomen

4

1. Cecum

2. Appendix

3. Ascending colon
4. Transverse colon
5. descending colon

*Just to make things in context.

t
* Pelvis

4

1. Sigmoid colon.
2. Rectum.
3. upper part of Anal canal

Descending colon

Sigmoid colon

Rectum

- Anal canal

\

Perineum

4

1. lower part of
Anal canal.

L Parts of
pelvic colon




2 — Sigmoid Colon

Location & Description:

v' Length: ~38 cm (10-15 inches).

Mid-Sacrum

v" It Lies in the pelvic cavity.

v' Itis an Intraperitoneal organ, Suspended by
the sigmoid mesocolon.

Pelvic brim/inlet

v' Begins: At the pelvic inlet on the left side, as

f—_-~\ Lt.

Rt.

. . .

a continuation of the descending colon. » v \ S

. . . ( I
v Ends: In the pelvis, anterior to the middle \ /
. . . N E mesocolon

piece of the sacrum, where it continues as ~. L -

the rectum.
\/ The SlngId Colon IS dlstlngulshed by the Cecum with appendix Transverse colon Sigmoid colon

Ascending colon Descending colon Rectum

presence of numerous appendices
epiploicae (tags of fat).



3 — Sigmoid Colon Parts

Component Description

Lateral Limb Contains the /ower left colic artery (on the left side).

Contains the inferior mesenteric artery,

Medial Limb L .
continuing as the superior rectal artery.

It contains the sigmoid colon (38cm),

Free Margin Extends from left pelvic inlet to the mid-sacrum.

Mesenteric attachment.

Root o Begins at the middle piece of the sacrum.

o Runs towards the left common iliac artery.

o Ends at the adventitia of the left external iliac artery.




S1gmoic
mesocolo

Sigmoid
colon

emaoral nerve
Femoral vessels
Pertloneum

Levator ani muscle
Dr.’s figure

*Rotated figure.

Lateral

. Middle & 1 N
limb Hemorrhoidal \§s A Medial

Ar
- limb

Dr.’s figure



Left common iliac artery

] Left ureter
hepatic
/ | llxe
Apex of sigmoid
mesocolon

superior
hemorrhoidal = rectal

' External iliac artery

Lower/
descending
left colic A.

Left limb of sigmoid mesocolon

Right limb of sigmoid mesocolon

sigmoid colon



4 — Sigmoid Colon Site

Feature Male Female

Pelvic * Rectovesical * Rectouterine pouch
pouch pouch (Douglas pouch)
Located * Rectum and * Rectum and
between e bladder * uterus

Contains * Sigmoid colon & Small intestine.

Structures |. Seminal vesicle

beneath  FEjaculatory duct |°® Vvagina
pO“Ch which opens in prostatic urethra

Anterior Posterior



S — Sigmoid Colon Relations

Direction

Structures

*Left

1. Left external iliac vessels
2. Lateral wall of the pelvis
3. Vas deferens (male) / Ovary (female)

Right &
Superior

* Loops of small intestine

*Inferior

e Urinary bladder (male) / Uterus (female)

*Posterior

Rectum

Sacrum

Coils of ileum

Sacral plexus of nerves
Left piriformis muscle
Left external iliac vessels
. Left ureter

Left internal iliac artery

® NN W~

Left internal | ©

iliac artery

79

’

S~

[\
..; f ‘. I"'4--'|'
4N

11111

5 Extemal iliac
artery

e Inguinal ligament

~—Urinary bladder

Vas deferens




6 — Sigmoid Colon Blood supply & Lymphatics.

Blood supply:

f", Hepatic portal vein Aorta Splenic vein
e The sigmoid colon is part of the N e i . o s

Inferior vena cava T

hindgut — So 1t is supplied by
branches of the inferior
mesenteric artery (IMA).

TRANSVERSE COLON £, Left colic (splenic)
R 1 1 flexure
) s

Right colic
(hepatic) flexure

Greater omentum

Middle colic (cut)
e Branches from the IMA: ool T tottcolc ven
1.Left colic artery ot cole — 7 ) 1 I;ESSSSZ.N;COLON
2.Sigmoidal arteries ap;:;%ces‘,_/_' == m 2 A
Arteries lie medial to the veins; . . a"dngfi ll'//\ AP irpaien
veins lie lateral to the arteries. — — 41!“" N

. . » o Sigmoid flexure
Lymph atics: A"pe"d"‘ ~———SIGMOID COLON

Anastomosis between

\*, N
* Lymph drains into inferior mesenteric nodes
. . . W1l Left Colic Artery &
— superior mesenteric nodes — celiac nodes S— Superior Rectal Atery
— cisterna chyli (in the abdominal Aorta) Dr.’s figure
— Left thoracic duct. - common pathway-



7 — Sigmoid Colon Innervation.

Sympathetic Supply:

Parasympathetic nerves Sympathetic nerves

o Originates from L1-L2 segments.

Vagus nerves-=<=====--

Preganglionic fibers travel via Splanchnic N.

Celiac
ganglion

Esophagus =======1

O
o Synapse in the inferior mesenteric ganglion.
O

Postganglionic fibers form the hypogastric
plexus; This plexus carries both Stomach ..
sympathetic and parasympathetic fibers. i

Superior
mesenteric
ganglion

Parasympathetic Supply:
o Originates from S2, S3, S4.

b dAdRARARARARARARAN,

Recall: The vagus nerve provides parasympathetic o

Small intestine”

innervation up to the left (distal) one-third of the v e
transverse colon. Beyond this point, supply is taken aios aiaia s = -
over by the pelvic splanchnic nerves (§2—54). o=
Pelvic 'r;erve R~ Spiealcord
U



8 — The Rectum

* Length: 5 inches (13 cm)

* Begins: In front of the middle piece of the sacrum as a continuation of the sigmoid colon.
* Ends: About 1 inch beyond the tip of the coccyx. (then continues as Anal Canal)

> Relate to Histology:

The epithelium of the rectum and colon is simple columnar with goblet cells.

Hip bone

Pubic
symphysis

. ' y Coccyx
Left pubic . . J
bone N

. \ ~Puborectalis

Next Slide (forming
Wall of puborectal

anal canal sling)

80° anorectal angle -
at anorectal junction




8 — The Rectum

The puborectalis muscle, a portion of the levator ani, forms a muscular sling around the
anorectal junction - a junction between the rectum and the anal canal-. zefer 10 siide27)
This sling plays a vital role in maintaining continence and facilitating defecation.

The lower part of the rectum expands/dilates to form the rectal ampulla, which serves
as a temporary reservoir for stool.

On either side of the rectum and anal canal lies the ischiorectal fossa, a fat-filled space
that allows for expansion of the rectum and anal canal during defecation. However, this
fossa can become infected, leading to the formation of a @ perianal abscess res o siderss).

Internally, the rectum exhibits longitudinal mucosal folds known as rectal columns,
which continue into the anal canal as anal columns. At the lower ends of these columns
are anal valves, and the spaces/pockets between them form anal sinuses.



Sigmoid colon mucous membrane of rectum

Rectosigmoid junction

inner circular muscle

Externaliliac artery

Externaliliac vein peritoneum

Rectum

outer longitudinal muscle

Transverse folds of rectt

Obturator internus musc middle transverse
fold of rectum

Paraproctium

upper and lower
transverse folds
of rectum

Rectalampulla | obturator internus

Levator ani muscle

obturator internus

Rectal Anorectal junction fascia Rectal colum
column/ Pudendal nerve oblurator membrane . ampulla of rectum
Internal pudendal artery levator ani anal column
Internal pudendal vein puborectalis internal pudendal

vessels

Perineal nerve

: pudendal nerve
]Ischioanalfossa | outer longitudinal
muscle inferior rectal
Externalanal sphincter
I internal anal vessels and
o
Internalanal sphincter @hmdef
Internal rectal venous plexus | I
external anal sphincter o
Pectinate line Anorectal
Anal pecten junction
External rectal

venous plexus Anocutaneous line

Dr.’s fisure "
©® www.kenhub.cc g h' in w‘bml bm




8 — The Rectum

* Transverse folds: (valves of Houston)
Mucosal folds inside the rectum,
There are usually three folds:

* Upper fold (concave to the left)
* Middle fold (concave to the right)
* lower fold (concave to the left)

They are the reason behind the rectal
concavities on both sides.

* Rectal concavities:

The rectum follows the anterior concavity
of the sacrum. When viewed from the side:
o Left view: two lateral concavities.

o Right view: one concavity.

Upper transverse fold ~#
upper right curve '
Middle transverse fold

lower right curve

Middle left curve

Middle

N
transverse fold

¢
\

Lower transverse fold *—'*..— \

.

Lower

Transverse - : R
Fold ectum

Lumen

Upper
transverse fold

Upper right
Sacral flexure curve
Middle left
Lower right curve
Perineal e

flexure

Anteroposterior curves Lateral - side to side curves

Dr.’s ﬁgure (clearer version)



9 — Rectal Examination

A Bare (digital) rectal examination 1s performed by inserting the examiner’s finger into
the anal canal and rectum to palpate the anterior wall of the rectum. This allows
assessment of structures such as the urinary bladder, seminal vesicles, vas deferens, and
most importantly, the prostate gland in males.

This examination 1s especially important in men over 50 years, as the prostate normally
becomes firm with age due to ® fibrosis, and in cases of ® malignancy, it may feel
very hard or irregular. A firm or hard prostate should prompt further investigation.



10 — Rectal peritoneum

The rectum 1s anatomically divided into three parts based on its peritoneal covering:

1. The upper third is covered by |
peritoneum anteriorly and on both " N
lateral sides, similar to the descending \}(L'i
colon. eV

2. The middle third 1s covered by
peritoneum only on the anterior
surface, forming the rectouterine
pouch (pouch of Douglas) in females
and the rectovesical pouch in males.

- Paritoneum

___.———Investing fascia of
rectum

————— Presacral fascia

" —Rectosacral fascia

3. The lower third of the rectum 1s
completely devoid of peritoneal
covering.

“~Denonvilliers fascia



11 — Rectal relations

Peri | .
Aspect  |Level erltopea Structures in Contact
Covering
Covered by |- Sigmoid colon (in rectovesical pouch)
Male - Upper 2/3 peritoneum - Coils of ileum (in rectovesical pouch)
- Urinary bladder
' - f
Male - Lower 1/3 Dev.cnd of Vas .de ST :
peritoneum |- Seminal vesicles (on each side)
Anterior - Prostate
ety - Usper 203 COYered by |- Sig.moid.colon (.in rectouter.ine pouch)
peritoneum - Cotls of 1leum (in rectouterine pouch)
Female - Lower 1/3 Dequ of - Posterior surface of the vagina
peritoneum
- Sacrum & coccyx
- Piriformis, Coccygeus & Levator ani Muscles.
Posterior | Entire rectum — - Sacral plexus

- Sympathetic trunks
- Lateral sacral arteries




Anteriorly:

Male
/ rectovesical pouch
A
coil of ileum | |sigmoid colon
S3 L peritoneum
- b)
(o 2 b L
i > 5 \ rectum
‘
s \
bladders s -
puboprostatic AR ejaculatory duct
Iigamer\ns WA

‘ .
- seminal vesicle
1

rostate
F anococcyg/;eal body

genital diaphragm external sphincter

internal sphincter
anus
anal canal

perineal body

opening of ejaculatory
duct into prostatic urethra

membranous layer of superficial fascia
t

Dr.’s figure

Female

sigmoid colon

coil of ileum

Upper 2/3

*common relations!

lower 1/3 cavity of uterus

uterovesical pouch

bladder

Cervix G

urogenital diaphragm ST

urethra t

vagina

perineal body

83 peritoneum

rectoutering pouch

|

P rectum

anal canal

anococeygeal body




Gray ramus communicans

Sacral splanchnic
nerves to inferior
hypogastric plexus

Ganglion impar

- -
I

Imagine the rectum

Posteriorly:

Sacrum

Lateral
saqral
arteries

Piriformis}—

Medial sacral

Coccygeus -

arteries Median sacral artery

.
-
hiEe DT WY

Levator ani+—

Coccyx




12 — Rectal Blood supply

Arterial Supply: — Right common iliac artery
Left common iliac artery —
1. Superior Rectal Artery Left internal inacartery%(
*  Continuation of the inferior mesenteric artery. Superior rectal artery-
* It enters the pelvis by descending in the root of the sigmoid mesocolon and|  [Rightinteral iliac artery
divides into right and left branches, which pierce the muscular coat and

supply the mucous membrane.
*  Supplies: Rectum and upper part of the anal canal.

2. Middle Rectal Artery
*  Branch of the internal iliac artery.
*  Supplies: Rectum & Lower part of the anal canal.

3. Inferior Rectal Artery

*  Branch of the internal pudendal artery
(from internal iliac A.)

*  Supplies: Rectum & Lower part of the anal canal. rororrecl oo
There are anastomoses between these arteries, Internal pudendal artery*
ensuring collateral circulation. Middle rectal artery




12 — Rectal Blood supply

Venous Drainage of the Rectum

1. Superior Rectal vein

* Drains into the inferior mesenteric vein
which drains into splenic vein then into the portal vein. ,
(portal circulation) inkermal

Inferior
mesanternc
[ vein

2. Middle Rectal vein
* [t drains into internal 1liac vein then into the IVC.
(systemic circulation)

Mxidie
rectal
vemn

- indenor
rectal
vain

3. Inferior Rectal vein

* It drains into internal puedendal vein,
a branch of internal 1liac vein then into the IVC. -
(systemic circulation) hemontode

B plexus

internal
hemoerhoidal
plexus

*There 1s a porto-systemic anastomosis between these venous systems.



Inferior vena cava *

Abdominal aorta

Inferior mesenteric

Right common iliac
artery and vein *

artery and vein

Right internal iliac
artery and vein

Superior rectal
artery and vein

Right middle rectal
artery and vein

* Right internal pudendal
artery and vein

Right inferior rectal
artery and vein




Pay attention to this topic ;) 13-Hem0rrh0ids (PileS)

Definition: Dilated, tortuous, and engorged veins in the venous plexus. /
™~ Rectal

Types:
* Internal Hemorrhoids:
* Involve the superior rectal vein
* Located in the upper anal canal
* Typically, painless (innervated by autonomic nerves)
* Become painful only in Stage IV, when prolapsed with
defecation outside the anus.

* External Hemorrhoids:
* Mainly involve the inferior rectal vein, but the middle rectal E’S;L”r?"wid
artery may also contribute
* Located in the lower anal canal
* Located subcutaneously
* Always painful /tender (somatic innervation via S4) & they
may cause bleeding.

Perianal
Vlessels

Prolapsing Internal  Internal Hemorrhoid
Hemorrhoid Pectinate Line



13-Hemorrhoids (Piles)

Causes of Hemorrhoids:

* Congenital weakness of venous walls.
* Chronic constipation or chronic cough.
* Pregnancy.

* Portal hypertension (increased flow
via porto-systemic anastomosis). | _

~
~

* Rectal cancer (increasing pressure on
rectal veins)

~

Superior vena cava

Azygos vein (Caval)

Esophageal vein
Esophageal varices (1)

Inferior vena cava

Portal circulation
blocked

Left gastric vein (Portal)

Portal vein
Splenic vein
Superior mesenteric
(Portal) Paraumbilical vein
veins Inferior mesenteric
vein
Caput
medusa

(Caval) Abdominal wall
S 9 superficial veins

. Superior rectal (Portal)

~ vein

~
~
-

. Inferior rectal (Caval)

A S vein

Internal hemorrhoids
(painless)



14 — Lymphatics & innervation of the rectum

Lymphatic Drainage:

* Rectum & Upper Part of Anal Canal
— Drain into para-aortic (inferior mesenteric) lymph

nodes.

— Pathway: Inferior mesenteric nodes — Superior
mesenteric nodes — Celiac nodes — Thoracic duct.

Nerve Supply:

* Same as sigmoid colon.
* The rectum 1s sensitive only to stretch.

Lower Half of Anal Canal
— Drain into superficial inguinal lymph nodes
— Located in the femoral triangle

Cisterna
chyli

=S
O J

y

() Coeliac nodes-_§

Lumbar trunk
Intestinal trunk ‘

Right and left

| 4 para-aortic nodes
4 Common iliac
4 \ nodes

.

Internal iliac nodes

I

Superior
mesenteric
nodes

-v"

Inferior
mesenteric
nodes

External
iliac nodes




15- Anorectal junction

* The anorectal junction marks the transition
between the rectum and the anal canal.
» |t contains three key structures:
1. The puborectalis muscle
2. A portion of the internal anal sphincter.

3. The deep part of the external anal sphincter.

@ Injury to the anorectal junction especially to the
puborectalis muscle or the deep part of the
external anal sphincter, both of which are under
voluntary control—can result in incontinence
(inability to control defecation). In contrast,

@ injury to the internal anal sphincter, which is

involuntary, does not typically cause incontinence.

Inferior rectal
valve

Peritoneum

Supralevator .

, ~ Levator ani
space :

" 4 muscle
4 ° Internal
4~ sphincter
muscle

Anal column
of Morgagni

Anorectal line

Ischioanal
space

Internal rectal
venous plexus Anal sinus

Pectinate Anal crypt

(dentate) line
Anal valve
Anal gland

External
sphincter
muscle
Intermuscular
groove

J

Transverse
fibrous septum of
ischiorectal fossa

Perianal space

External rectal
venous plexus

Anorectal \ Levator ani

junction

Puborectal sling

Intersphinc- :
teric space ~——— External sphincter
Internal Dentate line
sphincter



16- Anal Canal

The anal canal is 4 cm long.
> Relate to Embryology: 4 cm

It 1s divided by the *pectinate line into:

* Upper 2 cm (endoderm origin) continuous with the rectum
* Lower 2 cm (ectoderm origin)

*The pectinate line 1s located at the end of the

anal sinuses and valves of the anal columns. 2 cm
. pectinate line
> Relate to Histology: e - N
* Upper 2 cm is lined by simple columnar with goblet. 1 cm i
. . . . . . wnli |
* Lower 2 cm i1s further divided by the white line into: p2XY 1 1 M

o The upper 1 cm is lined by stratified squamous

non-keratinized epithelium, 1 cm \/
o While the lower 1 ¢m 1s lined by stratified

squamous keratinized epithelium, which contains

hair follicles, sebaceous glands, and sweat glands.

. From embryological view
B From Histological view



16- Anal Canal Relations

Relation Structures
Male:
1. Permeal body,
2. Membranous urethra
* Anterior]y 3. Bulb of penis
Female:
1. Lower end of the vagina
2. Permeal body
#Posteriorly ; Anococcygeal ligament

Tip of the coccyx

Laterally

Ischiorectal fossae (on both sides)

Surrounding

Voluntary (external) anal sphincter

surrounds the anal canal

Female

coil of ileum

, N~
7 4. & 0
),
5 )
.
1 v D
Ir
)

cavity of uterus

uterovesical pouch

bladder

\3

cervix

urogenital diaphragm \\

\\

peritoneum

rectouterine pouch

/ “ -
» rectum | COCOYX
: m,’

8 % I‘anococcygéal body I

_anal canal
anus

urethra
z
perineal body

Male bladder

Membranous
urethra

puborectalis

=

Coccyx

anococcygeal body
& ligament

anal canal

anal valves

Y
N\
bulb of penis

\penneal body

penile urethra
n
body of penis
prepuce
<3

fossa terminalis

urogenital diaphragm

A

external urethral orifice



17- Anal sphincters/valves

Attribute Internal Anal Sphincter | External Anal Sphincter

Type Involuntary Voluntary

1. Subcutaneous part (no attachment)
Superficial part (has attachment) : surround the
lower part of internal sphincter (anal canal).

3. Deep part (no attachment) : Surround the upper

Location / Parts | Located at the Submucosa
part of internal sphincter.

Innervation & Autonamic: Sympathetic & | Somatic:Inferior rectal nerve (S4) & Inferior rectal
vessels Parasympathetic vessels

Controls voluntary defecation, thus

Not involved in voluntary ® Injury to S4 — incontinence.

Notes defecation control




mucous membrane of rectum

Somatic muscle (striated) Visceral muscle (smooth)

inner circular muscle

peritoneum outer longitudinal muscle

middle transverse
fold of rectum
upper and lower
; transverse folds
obturator internus of rocturs
obturator internus
fascia
Levator ani wwmbr];'mm ampulla of rectum
eep part
levator ani L anal column
] puborectalis internal pudendal
Puborectalis . vessels
Superficial Suidoncel neive
Intersphincteric space  outer longitudinal
Deep 12 muscle inferior rectal
, it . vessels and
Externa Supericl| Longitudinal muscle internal anal i S
sphincter x ‘ ‘ sphincter ' .
s " 5 - Internal sphmcter External is Supplied by:
Ubcutaneous external anal sphincter anal canal

Subcutaneous anus

Dr.’s ﬁgure Below the skin guehoy
fatin ischiorectal fossa



18- Anal Canal Supply

v" Rectum and the upper half (upper 2 cm) of the anal canal are similar in (blood supply, lymphatics
& Nerve supply), while lower 2 cm of the anal canal differs significantly.

Arterial Supply:

* Upper half: Same as the rectum

* Lower half: Supplied by the middle and inferior rectal arteries (branches of the internal iliac A.).
There 1s an anastomosis between the arteries of the upper and lower halves.

Venous & Lymphatic Drainage
Same as the rectum

Nerve Supply

*Upper half: Same as the rectum
* Autonomic nerves (from inferior hypogastric plexus).
* Sensitive only to stretch (not pain).

*Lower half:
* Supplied by somatic nerves (S4).
* Sensitive to pain, temperature, touch, and pressure.
* Voluntary control (important for defecation).



19- Anal Canal

® Anal Fissure

O
O

O

A longitudinal ulcer in the anal canal,

Caused by trapped hard feces in the anal sinuses and valves,
which are located between the anal columns.

Very painful, especially 1f the fissure extends into the lower
part of the anal canal (somatic innervation — S4).

Usually treated surgically.

® Perianal Abscess

O

O

Occurs 1n the ischiorectal fossa (fat-filled space lateral to the
anal canal).

Caused by bacterial infection — leads to accumulation of pus.
Treatment 1s by surgical drainage.

High recurrence rate due to the unclean environment in the
perianal region.

Anal fissure

Skin tags




20- Summary:

. . Anal Canal Anal Canal
Feature Sigmoid Colon Rectum C C
(Upper 2 cm) (Lower 2 cm)
Embr yo- Hindgut (Endoderm) Proctodeum (Ectoderm)
Origin
Histological 3 . . . Upper lcm: Stratified squamous non- keratinized
1570708l Simple columnar epithelium with goblet cells _ .
Lining Lower lcm: Stratified squamous keratinized
Arterial ) L.eft c?llc artery. ) Su.perlor rectal (from IMA) o * Middle rectal (from internal iliac)
Supl * Sigmoidal arteries * Middle rectal (from internal iliac) + Inferior rectal (from internal pudendal)
PPy Branches of IMA * Inferior rectal (from internal pudendal) P
Venous - Inferior mesenteric vein — | Su'perlor rectal e = IMV e portal vein| Middle rectal vein — internal iliac
. leni , L vei * Middle rectal vein — internal iliac ) . |
Drainage splenic vein — portal vein |, ypferior rectal vein — pudendal — IVC Inferior rectal vein — pudendal — IVC
Lymphatic |+ pre-aortic lymph nodes: Inferior mesenteric nodes — Superior . .« 1 .
Drainage mesenteric nodes — Celiac nodes — Thoracic duct. Superficial inguinal lymph nodes
Inferior h astric plexus: :
Nerve erior hypogastric plexus . Somatic
Supply ympathetic. (S4 via inferior rectal nerves)

Parasympathetic: S2—-S4




(Pt.2) - LEC (5)

25- Nerves of posterior abdominal wall —overview

|

Somatic
Nerves

l

Lumbar plexus &
Sacral plexus

Lumbar
Plexus

_| Sacral
| Plexus

Related to psoas major muscle

|

Autonomic
Nerves

/N

Sympathetic Autonomic
chain Plexus
SR TR Around
e Aorta



26- Lumbar plexus & Sacral plexus.

1. Lumbar Plexus
* A network of nerve fibers formed by the anterior primary rami of L1, L2, L3, and the
upper part of L4.
* Lies within the psoas major muscle in the abdomen.

2. Sacral Plexus
* Fibers coming from lower part of L4 and L5 and continues with contributions from the sacral

nerves.
* L4 and L5 together are called lumbosacral trunk.

Ko 8

Genitofemoral n. (ant. divisions)
g

Lat. cut. n. of the thigh (post. divisSiOns) == = = = = c c e c - —- - - - - -
Femoral nerve (post. diviSiONS) == = = = = - - - i B
-
-

> L. 4

Lumbosacral trunk (ant. divisions)
2 L.5

Dr. Ayman Khanfour



26- Lumbar plexus & Sacral plexus.

= Nerve Relations to the Psoas Major Muscle:

Position Relative
to Psoas muscle

Nerve

Spinal Roots

Notes

Goes to the skin above the symphysis

lliohypogastric nerve L1 pubis, supplies lower abdomen
Ilioinguinal nerve L1 Sensory to the scrotum
Lateral Lateral cutaneous nerve Supplies the skin on the lateral side of the
. L2, L3 :
of thigh thigh
L2,1L3, L4
Femoral nerve (posterior division of | Goes to anterior surface of the thigh
anterior rami)
L2,1L3, L4
Medial Obturator nerve (anterior division of | Goes to medial compartment of the thigh
anterior rami)
Lumbosacral trunk Lower L4, L5
Pierces Genitofemoral nerve L1, L2 Divides into genital and femoral branches;

through

responsible for *cremasteric reflex ss




"Cremasteric Reflux?"

Recall mid-material:

* The cremasteric muscle contracts in cold weather, pulling the scrotum upwards toward the
abdomen. While in warm weather, the muscle relaxes, and the scrotum hangs down.

* This action helps regulate the temperature for sperm production, which requires a temperature
2-3°C below core body temperature.

* Stimulation (Ex: itching) of the upper medial thigh leads to contraction of the cremasteric
muscle, this 1s called the cremasteric reflex. (How?)

o Afferent limb (sensory): Femoral branch of the ‘CremaStenC muscle

genitofemoral nerve senses the touch.

o Signal travels to the spinal cord (L1-L2).

o Efferent limb (motor): Signal returns via the
genital branch of the genitofemoral nerve,
causing the cremasteric muscle to contract.

sensory O




Subcostal nerve

lliohypogastric nerve -

Genitofemoral
nerve (cut)

Sympathetic trunk

White and gray rami

llioinguinal nerve 4

communicantes

Lumbar plexus

Lateral femoral

Psoas major muscle 7,'?

cutaneous nerve -}

Obturator nerve —

—~ Genitofemoral nerve |-

Lumbosacral trunk
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27- Sympathetic chain — overview

* A series of interconnected ganglia via sympathetic fibers.

* Extends from the base of the skull (atlas) to the coccyx.
* Originates from the spinal cord, specifically the thoracolumbar segments T1-L2 which form

14 spinal segments / nuclei.

 Number of Ganglia by Region:

Cervical | Thoracic | Abdominal | Pelvic | Coccygeal Total
No. of Ganglia |3 10-12 4-5 4-5 1 ~ 26 ganglia
* Sympathetic Pathways:
1. Pre-ganglionic Fibers (White Rami Communicantes)
—

* Originate from lateral horn — ventral root — spinal nerve — white ramus

Possible routes:
o Synapse in the corresponding ganglion. (e.g, firom TS into ganglia #5)
Ascend to cervical ganglia — synapse.

O
o Descend to lumbar or sacral ganglia — synapse.
@

Pass without synapsing to prevertebral ganglia/pre-aortic (e.g., celiac,
superior mesenteric, inferior mesenteric) as splanchnic nerves

= Different routes



Pathway:

Possible routes:

Spinal cord

Dorsal root

Ventral root

trunk ganglion

Sympathetic ———————_

Sympathetic
trunk

Ventral ramus
of spinal nerve

Gray ramus
communican
White ramus
communicans

=

Skin (arrector/
pill muscles
and sweat
glands)

spinal nerve

spinal nerve
Gray ramus

Dorsal ramus of

N
Ventral ramus of—— ¢

communicans

White ramus —
4 | communicans \

Dorsal root — Lateral horn
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7 Dorsal root ganglion — . motor zone)
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Sympathetic trunk
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-
Targetorgan .. i ~ T
in abdomen ’ <
(e.g., intestine) :

@ Synapse in a distant collateral
ganglion anterior to the vertebral
column

(b) Three pathways of sympathetic innervation



* Sympathetic Pathways:

2. Post-ganglionic Fibers (Gray Rami Communicantes)

27- Sympathetic chain — overview

* From ganglion — gray ramus — back to one of the spinal nerve — target structures.
* Found 1in all 31 pairs of spinal nerves (left and right).
» Target: blood vessels, sweat glands, erector pili muscles (mainly in the skin).

I gray matter—— I
I |
1
- -ﬁ-ﬂ -
white matter — orsanaR
ganglion
ventral root/r
- ami
E‘ communicantes
meninges
S
D \s inal
) pi
: nerve
Z‘ body of —%—= { sympathetic
5) vertebra ganglion

"\
wi’l ™ sympathetic

: trunk

x‘\lntervenebral

foramen

Sum up
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28- Autonomic innervation of abdominal viscera

After the general background is covered, we will now focus on the abdominal sympathetic trunk.

Recall: we have 4- 5§ ganglia in the abdominal region

These ganglia receive preganglionic fibers, which synapse with postganglionic neurons in the
ganglia. The resulting postganglionic fibers form a plexus that follows the blood vessels to reach
the target organs. Note that each plexus has both sympathetic and parasympathetic fibers.

Preganglionic nerve

Ganglion (Synapse Site)

Plexus Formed

Organs Supplied

Greater Splanchnic

Celiac ganglion

Celiac plexus

Foregut organs

Lesser Splanchnic

Superior mesenteric
ganglion

Superior
mesenteric plexus

Midgut organs

Lowest Splanchnic

Renal ganglia

Renal plexus

Kidneys and suprarenal
glands

Lumbar Splanchnic

Inferior mesenteric ganglion

Inferior
mesenteric plexus

Hindgut organs

Provided is a summary— each column will be discussed in detail in the upcoming slides.
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28- Autonomic innervation of abdominal viscera
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28- Autonomic innervation of abdominal viscera

1- Preganglionic fibers: Splanchnic nerves are paired autonomic nerves that carry preganglionic
sympathetic fibers, but in the case of pelvic splanchnic nerves, it is preganglionic parasympathetic fibers.

Nerve Spinal Level | Common Course Targeted Ganglia / Ends
Greater T5_T9 g el ’
Splanchnic 5— ynapses 1n celiac ganglia
Arises from the thoracic sympathetic
Lesser ganglia — passes the sympathetic chain | Synapses in superior
: T9 - T10* : : . : :
Splanchnic without synapsing — Descends into the | mesenteric ganglia
abdomen — Pierces the diaphragm
Lowest Relays with renal plexus
. T11-T12
Splanchnic at suprarenal gland
Lumbar From lumbar region — passes through | Synapses in inferior
: L1-L2 , : :
Splanchnic hypogastric plexus mesenteric ganglia

*The doctor said T10-T11 in the lecture (it is preferable to consider what was mentioned in the slides, since it probable that
the doctor just make mistake, despite that there are some resources that says T10-T11 is correct).




28- Autonomic innervation of abdominal viscera

2- Ganglion (Synapse Site):

1.

The major sympathetic ganglia in the abdomen
are organized around the abdominal aorta
and correspond to the origins of major unpaired
arterial branches.

These ganglia serve as synapse points for
preganglionic sympathetic fibers and give rise
to postganglionic fibers that follow blood
vessels to abdominal organs.

Celiac Ganglia

Located at the origin of the celiac trunk

Superior Mesenteric Ganglia

Found at the origin of the superior mesenteric artery.

Inferior Mesenteric Ganglia
Situated at the origin of the inferior mesenteric artery

Prevertebral
plexus

Celiac
plexus

Celiac ganglion

- Superior mesenteric ganglion

Aortic
plexus

Superior
hypogastric —
plexus

Aorticorenal ganglion

Sympathetic trunk and ganglion

~ Inferior mesenteric ganglion




29- Autonomic (aortic) plexus

3- Plexus formed: plexus contains both sympathetic and parasympathetic fibers.

Plexus Name

Sympathetic Fibers

Parasympathetic
Fibers

Organs Innervated

Celiac Postganglionic fibers from Vagus nerve Foregut (stomach, liver, spleen,
Plexus celiac ganglion (CN X) pancreas, kidneys)
Superior . : :
N}lepsenlteric Postganglionic fibers from Vagus nerve Midgut (small intestine to
Plexus superior mesenteric ganglion | (CN X) proximal 2/3 of transverse colon)
Inferior Postganghomc ﬁpers from , .| Hindgut
] inferior mesenteric ganglion + | Pelvic splanchnic .

Mesenteric o . . (distal 1/3 transverse colon to

contributions via superior & nerves (S2—S4)
Plexus N : upper rectum)

inferior hypogastric plexuses
Renal | e | VAT and | gland
Plexus gang (CN X) neys and suprarenal glands

lowest splanchnic N.)




Celiac plexus —

Sup. mesenteric

plexus Q

Intermesenteric plexus

Sup. hypogastric
plexus

Inferior hypogastric plexuses

- Inf. mesenteric plexus

Inf. mesenteric ganglion

Autonomic
Plexuses

Celiac plexus and
celiac ganglion

Renal plexus
and ganglion

Inferior mesenteric
plexus and ganglion

Superior
hypogastric plexus



29- Autonomic (aortic) plexus

4- Organ supplied To sum up!
Why Abdominal Viscera Is Divided into Foregut, Midgut, and Hindgut? (Based on Innervation)
This division 1s based on the autonomic (especially sympathetic) postganglionic innervation:

o Foregut organs receive postganglionic sympathetic fibers from the celiac ganglia via the
celiac plexus.

o Midgut organs receive postganglionic fibers from the superior mesenteric ganglia, forming
the superior mesenteric plexus.

o Hindgut organs are supplied by postganglionic fibers from the inferior mesenteric ganglia,
with contributions from the superior and inferior hypogastric plexuses.

* Note that This ganglionic origin and nerve distribution pattern is clinically significant and mirrors
the embryological development and vascular supply of these regions.
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For any feedback, scan the code or click on it.

Corrections from previous versions:

node

Versions Slide # and Place of Error Before Correction After Correction
Slide 22 Inferior & middle arteries Inferior & middle veins
Vo>Vl Slide 26 Drains into pre aortic lymph Drain into para-aortic (inferior

mesenteric) lymph nodes

V1l->V2
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