Abdominal Wall & Pelvis

By Sarah Cullen
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The Abdominal Wall

Surrounds the abdominal cavity

Bounded by:

Superiorly: the xiphoid process and costdl
margins

Posteriorly: vertebral column

Inferiorly: pelvic bones and iInguindl
ligament

Function:
e Protection of infernal abdominal organs
o Stabilization and rotation of the frunk
¢ increase of intra-abdominal pressure

(iInvolved in coughing, defecating,
vomiting)
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Regions of the Abdominal Wall
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Stable Reference Points of the Abdominal Wall

Linea SemiLunaris
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grcuate | Ligamen
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Layers of the Abdominal Wall

Superficial to Deep

1.Skin

2.Superficial Fascio
3.Muscles

4. Transversalis Fascia
5.Extraperitoneal Fat
6.Peritoneum

4. External Oblique M.

5. Internal Oblique M.

6. Transverus Abdominis M.

7. Fascia transversalis

8. Extraperitoneal Tissue

9. Parietal layer of
peritoneum

L 4 —j_— 1. Skin
———_—l | 2. Fatty layer of superficial

fascia ( Camper’s fascia)

3. Membranous layer of
superficial fascia ( Scarpa’s facia)

%

study



Anterior Abdominal Wall
Superficial Fascia

Composed of connective tissue

Located directly underneath the skin

Separated info superior and inferior aspect
by the umbilicus

Superior aspect consists of only 1 part
Inferior aspect consists of 2 parts -
Camper's Fascia and Scarpa’s Fascia
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Posterior Abdominal Wall
Thoracolumbar Fascia

Composed of connective tissue

Located directly underneath the skin,
inferiorly, adjacent to the caudal lumbar
spine, between the posterior superior iliac
spines on either side

Diamond shape

Divided into 3 layers - anterior, middle and

%

posterior
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Divisions of the Abdominal Wall

Divided into 2 parts:
1. Anterolateral Wall
2.Posterior Wall

Anterolateral Wall Posterior Wall
Transversus Abdominis Muscle Psoas Major Muscle
Infernal Abdominal Obliqgue Muscle lliacus Muscle
Rectus Abdominis Muscle Quadratus Lumborum Muscle
External Oblique Psoas Minor

Pyramidalis Muscle

External oblique Q rum
—?\—\ llia of hip b
eclus Transversus
linis
lliacus

Posterior abdominal muscles (anterior view)

study
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Mnemonicl

Anterolateral Abdominal Wall Muscles
PIRATE

P yramidalis

I nternal Abdominal Obligue
Rectus Abdominis

Ana

Transversus Abdominis
external Abdominal Obligue
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Muscles of the Abdominal Wall

Anterolateral
Lateral Anterior abdominal wall
External Abdominadl e
Obligue
Intfernal Abdominal
Obligue

Transversus Abdominis

Anterior
Rectus Abdominis
Pyramidalis




External Abdominal Oblique Muscle

Origin - External surface of 5th to 12th ribs

Insertion - [inea albq, pubic tubercle,
anterior half of iliac crest

Innervation - lower intercostal nerves (T7 -
T11), subcostal nerve (T12), iliohypogastric
nerve (L1)

Function -

e pbilateral contraction - trunk flexion,
compresses abdominal visceraq,
expiration

e unilateral contraction - trunk lateral
flexion (ipsilateral), trunk rotation
(contralateral)




Internal Abdominal Oblique Muscle

Origin - thoracolumbar fascia, anterior iliac
crest, iliopectineal arch

Insertion - inferior borders of 10th - 12th ribs,
linea alba, junction with cremaster muscle,
pectinedl line of pubis

_—

Innervation - lower intercostal nerves (T7 -
T11), subcostal nerve (T12), iliohypogastric
nerve (L1), llioinguinal nerve (L1)

Function -

e bilateral contraction - trunk flexion,
compresses abdominal visceraq,
expiration (same as external)

e unilateral contraction - frunk lateral
flexion (ipsilateral), trunk rotation
(ipsilateral)
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Transversus Abdominis Muscle

Origin - costal cartilage of 7th - 12th ribs,
thoracolumbar fascia, anterior iliac crest,
iliopectineal arch

Insertion - linea alba, aponeurosis of
Infernal abdominal obligue muscle, pubic
crest, pectineal line of pubis

L.

A

!
A\

:
Rl
L =a
=
=
o
—
— oy
e
!
—
—

Innervation - lower intercostal nerves (T7 -
T11), subcostal nerve (T12), iliohypogastric
nerve (L1), llioinguinal nerve (L1)

i
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Function -

e bilateral contraction - compresses
abdominal viscera, expiration (same as
external + internal)

e unilateral contraction - frunk rotation
(Ipsilateral)
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Rectus Abdominis Muscle

Origin - pubic symphysis, pubic crest

Insertion - xiphoid process, costal
cartilages of 5th - 7th ribs

Innervation - intercostal nerves (17 -T11),
subcostal nerve (T12)

Function -

e trunk flexion, compresses abdominal
viscera, expiration




Pyramidalis Muscle

Origin - pubic symphysis, pubic crest
Insertion - [inea albo \
Innervation - subcostal nerve (T12)

Function -
e fenses linea alba




Hectus
abdominis

External
oblique

Internal
oblique

Transverse
abdominis

External
oblique

Imternal
oblique

Heclus
abdominis

studyaid *



Psoas Major Muscle

Origin - vertebral bodies T12 - L4,
Intervertebral discs T12 - L4, transverse
processes of L1-L5 vertebrae

Insertion - lesser frochanter of femur

Innervation - anterior rami of spinal nerves
L1-L3

Function -
e hip joint - thigh / frunk flexion
e thigh - external rotation
e trunk - lateral flexion




Psoas Minor Muscle

Origin - vertebral bodies T12 - L1

Insertion - iliopubic eminence, pectinedl
line of pubis

Innervation - anterior rami of spinal nerves
L1-L3

Function -
e hip joint - thigh / trunk flexion
e thigh - external rotation
e trunk - lateral flexion




Illiacus Muscle

Origin - iliac fossa
Insertion - lesser frochanter of femur
Innervation - femoral nerve (L2-L4)
Function -

e hip joint - thigh / frunk flexion

e thigh - external rotation
e frunk - lateral flexion




Quadratus Lumborum Muscle

Origin - iliac crest, iliolumbar ligament

Insertion - inferior border of 12th rib,
transverse process of L1-L4 vertebrae

Innervation - subcostal nerve (T12), anterior
rami of spinal nerves L1-14

Function -
e pbilateral contraction - fixes 12th rib
during inspiration, frunk extension
e unilateral contraction - lateral flexion of
trunk (ipsilateral)
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Inguinal Canal

Inguinal Canal

External iliac artery

External iliac vein

Extraperitoneal tissue Parietal peritoneum

Transversus abdominus muscle
Internal olique muscle

Inferior epigastric vessels

Transversalis fascia
Deep (internal) inguinal ring
Rectus abdominis muscle

Aponeurosis of external

oblique muscle Conjoint tendon

Superficial (external) inguinal ring

Spermatic cord

External spermatic fascia
Cremasteric muscle and fascia

Internal spermatic fascia
&
W

® Lineage
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Pathology - Hernia

Common Types of Hernia

N\, Caused as a result of a gap in the
muscular wall that allows the
contents inside the abdomen 1o
profrude outward

Umbilical hernia

Qj_ Weak points of the albdominal wall
include:
inginal hernia Umbilicus and Inguinal Ring

rA
Cleveland Femoral hernia
Clinic ‘

Indirect inguinal hernia Direct inguinal hemia
. . . . _._."'l-f Peritoneum
A direct inguinal hernia penetrates Peritoneun . N/ A peep
. . . J m—Deep i imal - i .
directly through the wall of your inguinal -3 P L inguinal ring
. . . . . . Inguinal canal Intestinal loop — 7"
canal, whereas an indirect inguinal hernio _ o 3 .o
. / \ J Superficial inguinal ring r A / e W
occurs when abdominal contents | . T / | inguinal ring
. . . . ' ~_ % 0 Intestinal loop ' ﬁ b, r""""“E|::u_vnrr1m:|tic: cord
protrude through the intfernal inguinal ring within spermatic cord ;! B
and into the inguinal canal B oot &/ P
= " —
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Lumbar Plexus

Located on the posterior
abdominal wall, anferior to the
fransverse processes of lumbar

vertebrae and within the posterior
portion of the psoas major muscle

Formed by divisions of the L1-L4
spinal nerves with a conftribution
from T12

Branches:
illohypogastric
ilioinguinal
genitofemoral
lateral femoral cutaneous
femoral

obturator sfudg
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Mnemonic - Branches of the Lumbar Plexus!
nterested In Cefting Lunch On Friday?

lohypogastric
I lioinguinal

enitofemoral
L ateral femoral cu’rcneous

bturator ¥ ¥
e emordl




Lumbar plexus branches: relation to psoas major m.

* lliohypogastric n.:
superolateral

* llio-inguinal n.: lateral; inferior
and often parallel to IH n.

» Genitofemoral n.: pierces
PSOAs

e Lateral femoral cutaneous n.:
lateral

 Obturator n.: inferomedial
border

 Femoral n.: inferolateral
border

Subcostal n.

lliohypogastric n.
llio-inguinal n.

Lateral femoral
cutaneous n.

Psoas major m.

Genitofemoral n.

Femoral n.

Lumbar plexus, anterior

[ BlueLink @ B, Kathbeen Alsup & Glenn M, Fox




Innervations of the Lumbar Plexus

lliohypogasiric
Motor innervation to fransversus abdominis and internal obligue muscles
Sensory innervation to posterolateral gluteal skin and skin in the pubic region

llioinguinal
Motor innervation to transversus abdominis and internal obligue muscles
Sensory innervation to upper portion of inner thigh, base of penis, upper part of
scrotfum (men), mons pubis and lateral aspect of labia (women)

Genitofemoral
Motor innervation to cremaster muscle
Sensory innervation to upper portion of anterior thigh, skin of anterior scrotum
(Mmen) and mons pubils (women)

< 4
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Innervations of the Lumbar Plexus

Lateral Femoral Cutaneous
No motor innervation
Sensory innervation to skin of anterolateral thigh

Obturator
Motor innervation to adductor longus, adductor brevis, gracilis, obfturator externs
and isschiocondylar part of adductor magnus muscle - help extend your leg at the
knee
Sensory innervation to inner thigh

Femoral
Motor iInnervation 1o flexors of the hip; pectinous, iliac and sartorius, as well as
extensors of the knee; quadriceps femoris
Sensory innervation to anteromedial thigh and medial aspects of the knee, leg and
foot

%
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Nerve Roots of Lumbar Plexus

Hint for Remembering Nerve Roots of Lumbar Plexus!

2 nerves arise from 1 roof:
lliohypogastric and llioinguinal (L1)

2 nerves arise from 2 roots:
Genitofemoral (L1 + L2) and Lateral Femoral
Cutaneous (L2 + L3)

2 nerves arise from 3 roofs:
Femoral and Obfturator (L2 + L3 + L4)
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Bones of the pelvic girdle

transverse process
sacral - ) | - P

promontory
greater - M

sciatic notch

/ iliac crest

tubercle of
iliac crest

wing (ala) . .
of ilium anterior superior

/ ilac spine

anterior inferior
iliac spine

/

ischial S-Sacumc iliopubic
spine Q © eminence
) 5 — { i i
superior \% . = — COCCYX / J pectineal line
pubic ) ( articular cartilage
ramus / pubic tubercle /
\ greater
/ trochanter
- of femur
J \ lesser
A \w\ sciatic
| ), obturator \/ ' notch
' foramen pubic arch inferior pubic ischial tuberosity
i . ramus 1
pubic /- lesser trochanter
symphysis ! of femur
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= pubis body

Pelvic Girdle

] ILIUm
[] ISCHIUM
[l PuBIS

- nternal lip

lliac crest

Wing of ilium

Posterior
superior
iliac spine

Anterior superior
iliac spine

Posterior inferior
iliac spine

Anterior inferior Greater sciatic nolch

iliac spine
Ischium
S

— lschial spine

Lesser sciatic notch

N Ramus of ischium
. . ___.n'/ P

Inferior pubic % fe # 74
' . s

ramus

= |liac fossa (depressed region beneath wing)

= auricular surface

pubic crest

symphyseal surface

Anterior :
gluteal ling . lliac crest
e Tubercl
"’ﬁ. Mgt LATERAL VIEW
W,
Posterior 3 External lip
gluteal lne
Posterior Antarior supanor
superior iac sping
iliac sping Wing of ilium
Inferior gluteal line
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Pasterior inferior o Body of ilium fliac spine
iliac sping
__ Acetabulum
Greater sciatic notch Lo o Lunate (articular) surface
& e —___— Acetabular fossa
i Rim (limbus)
Ischial spina

Pubic lubercla

Lesser sciatic notch /
Obturator crest

Inlerior pubic ramus

Ischial tuberosity -

Ramus of ischaum

(0" » = Intermediate Zone of iliac crest

= acetabular notch
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Pelvic Spaces

é High Yield Pelvic Spaces

1.Rectovesical Pouch (male)
2.Rectouterine pouch of Douglas (female)
3.Pararectal fossa

4.Vesicouterine pouch (female)
5.Rectovesical space (male)
6.1schiorectal (ishioanal) fosso




Male vs. Female Pelvis

The female pelvis is longer Male VS Female Pelvis

and wider
compared to males

B

Females have a more ova € 2 —— S e z ————

shaped pelvic inlet
Male iliac crests are higher @ ©
than females

The male sacrum is longer, /\ Pubic arch /\

narrower and straighter Narrow (Subpubic angle) Wide

The pubic arch is narrower in Ma[e Female

males, wider in females

%
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Ciaphragma uregonitale

Glandula
bulbourethraks

Musculus bulbospongiosus =

vas deferens

urinary bladder

seminal vesicle

pubic bone

suspensonary ligament ejaculatory duct

prostate gland

bulbourethral
gland

deep perineal pouch &
COrpuUSs Cavernosum —i s

COrpus spongiosum ~ anus
urethra epididymis
glans penis testis
external scrotum

urethral orifice

: 7
Conpus spongiosum

Scrotum

Recius fasca

Corrsponding anatomical features

Male and Female Genitalia

1 Pragputium clitoridis
Glane chlondic

Framulum citoridis

Labium minus
Meatus externus urethrae

Labium minus
Labiuim majpis

Introitus vaginae

Veslibulum vaginas

1 Ovwarium (ovary)
2 Infundibulum of fallopian tube
3 Oviduct (fallopian tube)

4 Uterus
5 Cervix 18 Colon
6 Vagina sigmoideum

6* Fornix vaginae

7 Vesica urinaria (Urinary bladder)
8 Urethra

9 Glandula paraurethralis 19 Rectum
(Skene's gland, female prostate)
10 Clitoris: clitoral glans and shaft
11 Bulbus vestibuli (Clitoral bulb)
12 Crus (Crus of clitoris) 5 A

13 Grafenberg spot (G-spot)

14 Labia minora

15 Labia majora

16 Glandula vestibularis major
(Bartholin's gland)

17 Perineum

a Symphysis pubica
b Os sacrum (sacrum)
¢ Os coceygis(coccyx)

study
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Pelvic Floor Anatomy - Male

External urethra /—\

opening \ Glans of penis

Corona of glans
Frenulum \
Skin

Superficial fascia
of penis

Deep fascia of External
penis . / spermatic
fascia (cut)
Spermatic cord
(cut) A §

Bulbospongiosus
muscle

Perineal

membrane Ischiopubic ramus

Ischiocavernosus
muscle

Perineal body

Superficial
transverse
perineal muscle
Levator ani
Ischial tuberosity muscle

Anus

External anal
sphincter muscle

Gluteus
maximus muscle

PELVIC GLOBAL
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-
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Tip of coccyx
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Pelvic Floor Anatomy - Female

. | SUPERFICIAL |

Ischlocavemosus

External urethral

Bulbaspongiosus sphincter Urogenital
Deap tr_ans-vama Ehagtieagit
Yagina
S
Superficial
transverse
Pubococcygeus Levator
. _ 174 K _ ani
| il b SR A/ i " lliococcygeus
.._EK_ !ﬂlﬂﬂ'ﬂ] T r'* - WAL Y . ...' =
My 2 N Sacrotuberous
; figament
- Gluteus maximus
; {cut)

{a) Femala
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Genital Innervation - Male

Point & Shoot

Parasympathetic fibres control erection
Sympathetic fibres control ejaculation

)

Penis
Pudendal (sensory + sympathetic)
Pelvic Splanchnic (parasympathetic)
Ilioinguinal (skin of penile root)

Scrotum
Lumbar Plexus (anterior part)
Sacral Plexus (posterior part)

Prostate
Pelvic Splanchnic (parasympathetic)
Inferior Hypogastric Plexus (sympathetic)

Foreskin

Penis
\

ﬂ Foreskin
( (prepuce)

| Head (glans)

Scrotum

Testees & Epididymis
Autonomic Testicular Plexus
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Genital Innervation - Female

Vagina
Inferior Hypogastric Plexus (sympathetic (thoracolumbar)
+ parasympathetic (pelvic splanchnic nerves))
Pudendal nerve

Uterus
Pelvic Splanchnic nerves (parasympathetic)

Ovaries
Ovarian Nerve Plexus:
Sympathetic - lesser splanchnic nerves (T10 - T11)
Parasympathetic - pelvic splanchnic nerves (52 - S4)

Uterine Tube
Superior Hypogastric Plexus (T10 - L2) (sympathetic)
Pelvic Splanchnic nerves + vagus nerve (parasympathetic)

Anterior Vulva
Ilioinguinal + genitofemoral nerve (sensory)

Posterior Vulva
Pudendal + posterior cutaneous nerve of thigh (sensory)

DRG T10-1
5

Clitoris Pudendal Nerve

Bulb of Vestibule & Clitoris
Uterovaginal nerve plexus (parasympathetic)

%
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