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Body Cavities

Cranial cavity

Vertebral cavity

Superior mediastinum

Pleural cavity

Pericardial cavity within
the mediastinum

Diaphragm — Ventral body cavity

(thoracic and
abdominopelvic

Abdominal cavity

(contains digestive viscera) _ Abdominopelvic cavities)
cavity

Pelvic cavity —

(contains bladder, l\ ‘(’ -

reproductive organs, Key:

and rectum) \\ Y ) — =

| Dorsal body cavity
(b) Anterior view - Ventral body cavity



Abdominopelvic Cavity
Abdominal Cavity —

Pelvic Cavity —
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Abdominal Quadrants
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Applied Anatomy



Abdomen

Boundaries

hypochondrium : : :
epigastric region

subcostal plane

umbilical regi

transtubercular plaae

groin pubic regic

midclavicular line
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Abdominal wall

Anterolateral
abdominal wall

Posteridg
abdominal wall'y




Anterolateral abdominal

Layers ( from superficial to deep)

Anterolateralmusele

Transverse-fascia—=—

Extraperitoneal fascia—e—

| 4
W

Parietal periteneusns

Wall‘,
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Skin

Superficial fascia-

fatty layer
(Camper’'s fascia)

Superficial fascia~

membranous layer
(Scarpa's fascia)

External oblique muscle

Internal oblique muscle

—— Transversus
abdominis muscle

—— Transversalis fascia

Parietal peritoneum

Extraparitoneal fascia
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Anterolateral abdominal wall

Superficial fascia : —division
below umbilicus
= Fatty layer (Camper’s fascia) continuous  * |,
with the superficial fascia over the rest of the \
( Thigh —thorax )body.
= Membranous layer (Scarpa’s fascia) -
passes over the inguinal ligament to fuse the
deep fascia of the thigh (fascia lata)
approximately one fingerbreadth below the
inguinal ligament. In the midline, it is not
attached to the pubis but instead from a
tubular sheath for the penis (clitoris). In the
perineum, it is attaches on each side to the
margins of the pubic arch and is know as
Colles’ fascia.
deep fascia : thin layer covering abdominal
musceles .




ischiopubic rami

| - Membranous layer of
superficial fascia
External oblique muscle —| (Scarpa's fascia)
and aponeurosis
Continuity with superficial Attachment 1o fascia late
penile fascia
Attachment to —| Bty " — " Superfcial perinea

fascia (Colles' fascia)

Continuity with =
dartos fascia
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Umbilicus ("Belly Button™) - R . Superficial Fasci

.

Skin ' SN =

Deep Fascia

Right Nipple




Arteries

5 intercostal arteries
subcostal arteries
4 lumbar arteries

Superior epigastric artery—
internal thoracic artery

Inferior epigastric artery -
external iliac artery

Deep iliac circumflex artery-
external iliac artery




SUPERFICIAL
ARTERIES

Lateral

Posterior intercostal a. —
Subcostal a. —

Lumbar a. —

Median

Epigastrica. —

hypogastric a. —
Inferior

Superficial epigastrica. —
Superficial iliac a. —




Arterial Supply Below Umbilicus

Superficial epigastric arteries )
Superficial circumflex iliac arteries (
Deep circumflex iliac artery ( external iliac)
Superficial external pudendal arteries (

Inferior epigastric ; arises from external iliac
artery, and enters rectus sheath at arcute line,
branches: gremasteric artery



Common Iliac

External Iliac
Internal Iliac

Deep Circumflex . .
Iliac Artery Deep Epigastric
Superficial
Epigastric
Superficial
Circumflex Iliac
Artery

Inguinal
Ligament

External
Pudendal

Femoral

Adductor Brevis
Transverse

branch of Lateral
Femoral

Circumflex Deep Femoral

Descending branch of 4
Lateral Femoral
Circumflex g =



Anterior intercostal branches — ’ f ““ ’:"‘
n J 1 //

Thoracoepigastric v.
il /
)

Superior epigastric a. A

Subcostal a.

Inferior epigastric a.
Su.pel.'ﬁ'clal gplgasmc 8= ANl [
Superficial iliac circumf{lex a. —

A=
Sl NN | Superficial epigastric v.

Femoral a.

Great saphenous v.




Venous Drainage

Superficial veins are paired with arteries.
Above the umbilicus:

Drain into the azygos venous system.

Below the umbilicus: e

Drain into the femoral system (via great
saphenous).



Superficial veins

lateral thoracic — ,
—subclavian

thoracoepigastric -

paraumbilical portal

S epigastric
femoral
S circumflex iliac J7






Superficial vessels and cutaneous nerves

Lymph drainge

Superficial lymph vessels —
above the level of the
umbilicus grain upward
into the pectoral Ln.

The vessels below this —
level drain downward into
the superficial inguinal Ln.




Lymphatic Drainage

Intercostal Lymphatic Nodes

Anterior — parasternal Lymphatic Nodes

Middle — Lumbar Lymphatic Nodes

Lower — External Iliac Lymphatic Nodes



T7-12 thoracic n. e
Iliohypogastric n. e
Ilioinguinal n. e
Genitofemoral n. e



T10 nerve
Transversus abdominis muscle
T12 nerve
Linea alba ——— lliohypogastric nerve (L1

\ llio-inguinal nerve (L1)
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Deep nerves of abdomen

lliohypogastric n.

Arises from lumbar plexus

Passes forward in the interval
between obliquus internus and
tranversus abdominis

Pieces obliquus internus
abdominis 2.5 cm medial to
anterior superior iliac spine

Pieces aponeurosis of obliquus
externus abdominis about 2.5
cm above superficial inguinal
ring




Deep nerves of abdomen

llioinguinal n.
Arises from lumbar plexus

Runs parallel with iliohypogastric
n. at a lower level

Enters inguinal canal and exits
through superficial inguinal ring i

Supplies the transversus ¢
abdominis, obliquus internus,
and obliquuse externus
abdiminis. It also supplies the
skin just above the symphysis
pubis and the scrotum or greater
lip of pudendum.




Deep nerves of abdamen

Genitofemoral n.

Arises from lumbar -
plexus

Emerges through
superficial inguinal ring
and supplies the
cremaster muscle



Abdominal Wall

The muscles of the abdomen may be divided into
two groups:

(1) the anterolateral muscles
(2) the posterior muscles.

Antero-lateral Muscles of the Abdomen—The
muscles of this group are:

*Rectus. *Obliquus externus.
*Obliguus internus. *Transversus.
*Pyramidalis.



Serratus anterior

Internal intercostals
External intercostals

Latissimus Erector spinae =~ Quadratus
dorsi lumborum

Transversus %
abdominus

“NExternal oblique

Rectus abdominus

a. Anterior view of the trunk, b. Diagrammatic sectional view
showing superficial and deep through the abdominal region.
members of the oblique and rectus

groups.



MUSCLES
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Sheath of rectus abdominise

Ant layer—formed by fusion

of aponeurosis of obliquus
externus abdominis and
anterior leaf of
aponeurosis of obliquus
Internus abdominis

Post layer

Formed by fusion of
posterion leaf of
aponeurosis of obliquus
Internus abdominis and
aponeurosis of
transverses abdominis

Absent in about 4-5¢cm
below the umbilicus

Below this line rectus
abdominis in contact with
transverse fascia

Internal obhique

External oblique

Transversus abdommis Transversalis fascia

Rectus abdominis

Linea alba




RECTUS
ABDOMINIS

Tendinous °
Intersection (3)

Linea Semilunaris °




Surface Features

Linea semilunaris: °
Along lateral margin of rectus abdominus.

Crosses costal margin near tip of 9" costal
cartilage.

Arcuate line: °
Lower free edge of posterior lamina.
Lies midway between umbilicus and pubis.



Linea Alba

Median raphe
Extends from xiphoid to pubic symphysis.

Lies between paired rectus abdominus
muscles.

= fusion of aponeuroses of transversus
abdominus, internal obligue, and external
oblique.
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external ooligue Muscle
Origin:i : outer surface of The lower eight ribs
(5-12)
Insertion: »
Xiphoid process, linea alba, pubic crest, pubic
tubercle, anterior half of iliac crest.
Nerve Suoply: »
Intercostal nerves ( anterior rami of T7-T 12 .
Action: »
Increase the intra-abdominal pressure - flex
trunk.




External

1 o g 3§ Transverse
Internal oblique (attachments cut) —= e e gl abdominal

Quadratus
lumborum

Rectus Inguinal
abdominis  ligament
Rectus abdominis

(tendinous intersection)

Crest of ilium

Attachment of external
oblique (cut) to iliac crest

(©)

(A)

sheath

Rectus

(anterior
layer)



External
Oblique
Abdominis
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Obliguus externus abdominis

General direction of fibers:
downward, forward and
medially (run down and

Inward)

Structures
Inguinal ligament
Lacunar ligament
Superficial
iInguinal ring




Inguinal

oblique

Anternior superior Aponeurosis of
liac spine extemal oblkque

Lacunar ligament
Pubic tubercle

Inguinal ligament

Femoral artery and vein
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Pectinial ligament of
Astley-Cooper on
pecten pubis

Antenor superior
ilhac spine
Lacunar
ligament

Ingquinal ligament

Obturator membrane

Pubic tubercie



ANtENor superior ac spine

Pectingal ligament

Inguinal ligament
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Internal obligue Muscle
Origin: »
The lumbar fascia, anterior 2/3 of iliac crest,
lateral 2/3 of inguinal ligament.
Insartion: »
Inferior border of Lower 3 ribs or 4. and

costal cartilage, xiphoid process, linea
alba, pubic crest and pectineal line.
AN

Nearve Suooly: »
Intercostal nerves ( anterior rami of T7-T12)
and L 1.
AN

Acilorn: 2
Increase the intra-abdominal pressure.




External

1 o g 3§ Transverse
Internal oblique (attachments cut) —= e e gl abdominal

Quadratus
lumborum

Rectus Inguinal
abdominis  ligament
Rectus abdominis

(tendinous intersection)

Crest of ilium

Attachment of external
oblique (cut) to iliac crest

(©)

(A)

sheath

Rectus

(anterior
layer)
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Transversus Abdominis Muscle

Origin: »

The lower 6 costal cartilage( rib 7 -12),

lumbar fascia, anterior 2/3 of iliac crest,
lateral 1/3 of inguinal canal.
AN

Insartiorn: 2
The xiphoid process, linea alba, pubic crest
and pectineal line.
Nerve Suooly: »
Intercostal nerves ( T7-T12) and L1.
Aciion: »
Increase the intra-abdominal pressure.




External

1 o g 3§ Transverse
Internal oblique (attachments cut) —= e e gl abdominal

Quadratus
lumborum

Rectus Inguinal
abdominis  ligament
Rectus abdominis

(tendinous intersection)

Crest of ilium

Attachment of external
oblique (cut) to iliac crest

(©)

(A)

sheath

Rectus

(anterior
layer)
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Muscles of abdominal wall--detalils

(c)
Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.

Please see Fi.
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Rectus sheath

Serratus anterior
5th costal cartilage
Anterior layer of rectus sheath
Anterior layer of
rectus sheath Rectus abdominis muscle
Linea alba
External oblique muscle
Extemal oblique muscle
Lateral abdominal 4 A
cutaneous branct Tendinous intersection

cutaneous branches
Anterior supenor (liac spine
External oblique aponeurosis
Superficial circumflex iliac
artery and inn c Deep membranous layer
of subcutaneous tissue
Sperkis st intercnat fours
Extemal pudendal Superficial inguinal ring
artery and vein loinguinal nerve
Great saphenous vein Spermatic cord
Anterior view

Moore, K.L., Dalley, A.F. Clinically Oriented Anatomy © Lippincott, Williams & Wilkins



rRectus Aoclominis Muscle

Origin:
The symphysis pubis and pubic crest, pubic
tubercle.
Inseariiorn:
Sth gth, 7th costal cartilage and xiphoid
process.
Nearya Suooly:
Intercostal nerves anterior rami of T7 T 12.
Actlor:
Increase the intra-abdominal pressure. .\
Flexion of the trunk. .Y

T
7

N
7



PYRAMIDALIS




Rectus sheath

Anterior layer composed of external oblique
aponeurosis as well as part of the internal
oblique aponeurosis

Posterior layer composed of portion of e
internal obligue aponeurosis and transverse
abdominal aponeurosis

Arcuate line — limit of aponeurotic post rectus -
sheath, only transversalis fascia covers the
posterior Rectus below this level



Sheath of rectus abdominis

Anterior layer

Formed by fusion of aponeurosis «
of obliquus externus abdominis |
and anterior leaf of aponeurosis
of obliquus internus abdominis




Sheath of rectus abdominis

Posterior laye

Formed by fusion of posterion leaf of
aponeurosis of obliquus internus
abdominis and aponeurosis of
transversus abdominis

Absent in about 4-5cm below the
umbilicus, where aponeuroses of all
three muscles form anterior layer the
lower free border named arcuate
line

Below this line rectus abdominis in
contact with transverse fascia




Formation of rectus sheath

Ext. obl. apon.
/

J Linea alba
\
\
= | (= e 7 T —
ENE G 1ZS SIS DN

) '-" ‘.," _ '...,':-';' 3 A I R e | '..‘_:-_:

i \\/// —
Costal Transversus
cartilage m. and apon.

Int. obl.

Transversus

Int. obl.
Ext. o‘bl. ,/

bt i, T A R W e e B S TR e ae w S  s Sm ,

\ \
Transversus TFO"_'Sve"S"l'S Below arcuate line
fascia



Posterior abdominal wall

The posterior abaominal wall is mainly composed:

@ Five lumbar vertebrae and associated IV discs.

@ Post abdominal wall muscles - psoas, quadratus
lumborum, iliacus, transverse, abdominal wall
oblique muscles.

® Lumbar plexus, composed of the ventral rami of
lumbar spinal nerves.

@ Fascia including thoracolumbar fascia.

® Diaphragm contributing to the superior part of the
posterior wall

Fat, nerves, vessels (IVC, aorta) and lymph nodes.



Supenor articular process Superior vertebral notch

= e i Vertebral
Pedicle s == body

[ransverse procass
{fused rib element)

Lamina

Inferior vertebral notch

Spinous procass Infarior articular process
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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TA

Psoas major &
Iliacus &
Quadratus lumborum =



T =)

12th thoracic vertebra

12th rib
Quadratus lumborum

Psoas minor
lliac crest

. Psoas major —
lliopsoas - o=
lliacus "% —=—5th lumbar vertebra

Anterior superior iliac spine
Tensor fasciae latae
Pectineus

Adductor longus

Gracilis
Adductor magnus

Sartorius

Quadriceps femoris
e Rectus femoris

e Vastus lateralis

e Vastus medialis

\
\
\l

\

\
—————Tendon of quadriceps femoris

\
\ 7 —Patella
| 17 Patellar [igament
(a) | “

Figure 1Lu.1Ya



Anatomy of
Lumbar Plexus monypo’gasmc i

llioinguinal n.

Quadratus lumborum m.

The lumbar plexus is
formed by the anterior
rami of the first four

N Psoas major m.

I Umbar nerves; |t Lateral femoral
frequently includes a °‘a""<’“s"' e
branch from T12 and ] T 0
occasionally from L5. Obturator n.
Femoral n. :igngatr’ri\’:;:t
The  plexus liese \*

between the psoas
major and quadratus
lumborum muscles in
the so-called psoas

compartment.







L1 Illiohypogastric nerve

llioinguinal nerve

Lateral femoral
cutaneous nerve

Genitofemoral
nerve

Femoral nerve

Superior gluteal
nerve

Sacrospinous ligament
Inferior gluteal nerve

Posterior femoral

Pudendal nerve cutaneous nerve

Obturator nerve Seiaticnene /!
Tibial nerve
Common peroneal nerve

(After Kahle W, Leonhardt H, Platzer W. 1993. Color Atlas/Text of Human Anatomy, Vol. 3: Nervous © 2002 Sinauer Associates, Inc.
System and Sensory Organs, 4th Ed. Thieme, New York.)



Subcostal n. (T

lliohypogastric

llioinguinal n. (
Genitofemoral

Lateral fem
cutaneous n. (

ral n. (L2-4)

tor n. (L2-4)

runk (L4-5)

ciatic N.)




Muscles of the Lx & abdomen
| Name|  Origin| Insertion|  Action| Innervation

Sides of T12
& L1
vertebrae &
T12L1 disc

T12-L5
vertebral
bodies,
transverse
processes &
discs

Posterior 2/3
of iliac fossa

Psoas minor

Psoas major

lliacus

Long tendon
lying on psoas
major

Lesser
trochanter of
the femur

Lesser
trochanter of
femur

Weak flexor of
lumbar spine

Flexion of Lx
spine and hip

Trunk flexion &

L1 nerve

L1-3/4 nerves

flexor

Femoral nerve
hip flexion L2-3

74 Chisholm Institute - Diploma of Remedial Massage & Myotherapy - Version 1.12



Psoas Major Muscle
Origin: »
The transverse processes and sides of

vertebral bodies and their intevertebral
discs from T12 till LS vertebrae.

Insartion:
Lesser trochanter of the femur.
Narye Suooly:
Lumbar spinal nerves (lumbar plexus <
anterior rami of L1to L3).
Action: »
Flexion of the hip joint.

A\

A\




T12

Psoas minor m.

Iliac fossa Psoas major m.
Iliac crest
L5
Iliacus m.

Iliopectineal eminence

Lesser trochanter



Psoas minor

Sometimes absent °

lateral surface of bodies of T12and L1
vertebrae and the intervertebral disc

. pectineal line of the pelvic brim

: anterior rami of L1
‘Weak flexion




Quadiratus Lumoorum Musc)

Origir:
The ilio-lumar ligament, iliac crest and transverse
processes of the lower lumbar vertebrae.
Insartion:
Last rib,the inferior border and transverse
processes of upper lumbar vertebrae. L1-L4
Nearye Suooly:
Lumbar spinal nerves (lumbar plexus anterior
rami of T12 and L1 to L4 ).

Actlor:
Lateral flexion of the vertebral column. .)
Fixation of the last rib during expiration. .Y

(19

v @

A\ A\

A\



Esophageal opening

Diaphragm
Aorti i
Medial arcuate ligament ortic opening

12th rib Lateral arcuate ligament

Subcostal nerve Left crus

lliohypogastric nerve Psoas

Quadratus lumborum
llioinguinal nerve

Transverse abdominal

Obturator nerve
lliacus
Lumbosacral trunk

Lateral cutaneous
nerve of thigh

Sympathetic trunk
Genitofemoral nerve

Sciatic nerve
Femoral nerve

Psoas (cut end)

Genital branch

Anterior View



liacus
Origin: »
anterior sacro —iliac and iliolumbar
ligaments , and upper lateral surface

of sacrum
- upper 2/3 of lliac fossa

Insartion: »
Lesser trochanter of the femur.
Nerve Suooly: »
Femoral nerve( L2-L4).
Actlon:
Flexion of the hip joint.

A\




T12

Psoas minor m.

Iliac fossa Psoas major m.
Iliac crest
L5
Iliacus m.

Iliopectineal eminence

Lesser trochanter



Muscles of the Lx & abdomen
| Name|  Origin| Insertion|  Action| lInnervation

Quadratuslumb lliac crest Inferior surface Ipsilateral Subcostal
orum of 12t rib  lateral flexion, nerve & T12-
trunk extension L3-4 nerves
Multifidus Back of Spines of all Rotation, Adjacent spinal
sacrum, Lx vertebrae from extension & nerves
vertebrae, L5 to axis lateral flexion
transverse

processes of Tx

Transversusabd Lateral 1/3 of Aponeurotic Increasing Anterior
ominis inguinal sheath into intra- primary rami of
ligament & linea alba & abdominal T7-12 & L1

anterior 2/3 of conjoint pressure &

iliac crest tendon into acting as a

pubic crest muscular

corset

82 Chisholm Institute - Diploma of Remedial Massage & Myotherapy - Version 1.12



Clinical Anatomy

Muscles of Inspiration: -
Diaphragm: —

Separates thoracicand -
abdominal activities

Innervation: phrenic nerve ° The diaphagm is

Inhalation — diaphragm -
contracts enlarging the
thoracic cavity and reducing
intra-thoracic pressure (air
drawn into lungs)

Exhalation — diaphragm -
relaxes and air is exhaled by
elastic recoil of the lungs

shapedlike an &
upside-down bowl



Left phrenic nerve and its course on b
abdominal surface of diaphragm

Central tendon of diaphragm

Infenor vena cava
Esophagus

Portion of right Crus passing
to left of esophagus

. ¢ Portion of right crus ps
Ligament of Treitz

Portion of right crus pas
Left crus of diaphragm

Medial and lateral ’# N;ﬂg

arcuate igaments

Inferior phrenic arteries

Celiac axis
Right phrenic nerve and
its course on abdominal
surface of diaphragm

Abdominal
aorta

Right crus of diaphragm
3rd lumbar vertebra

4th lumbar vertebra

Diaphragmatic crura and
orifices viewed from below



Diapnragrm

A\

Orizin:
Sternal head: from xiphoid process. .)
Costal head: lower six ribs and costal cartilage. .Y

Vertebral head: right and left crura from the first, .7
second and third lumbar vertebrae and arcuate
ligaments.

Insariion: 2
Central tendon of the diaphragm.
Nearve Suooly: »
Motor: phrenic nerve.
Sensory: phrenic and Intercostal nerves.
Action: »
Increase the vertebral diameter of the thoracic cavity
(muscle of inspiration).




Sternal origin Anteromedian gap

Anterolateral gap

Costal origin

Central tendon Caval opening

Esophageal
hiatSs .

Median
arcuate
ligament Aortic
hiatus
Gap for
: soas
Medial arcuate ﬁwajor
ligament
Vertebrocostal
triangle
Lateral .
arcuate 12th rib
ligament

Quadratus
lumborum

Inferior View

! Left
Right  crus



Phrenic Nerve
Anatomy

Originates from C3-C5
Primarily C4 —
Motor 1nnervation to  ®
diaphragm
Sensory fibers °
Pleura —
Pericardium —

Abdominal components —

Center for Treatment of Paralysis and Reconstructive Nerve Surgery


http://ect.downstate.edu/courseware/haonline/imgs/00000/3000/400/3448.jpg
http://ect.downstate.edu/courseware/haonline/imgs/00000/4000/300/4300.jpg

Phrenic Nerve Anatomy
Accessory Phrenic Nerve

Occurs in 15-25% ot people

A branch of C5 which would otherwise pass to
subclavius

Begins lateral to the phrenic nerve in the neck
Obliquely traverses scalenus anterior
Joins the phrenic nerve at the root of the neck

Also supplies diaphragm with efferent fibers

Center for Treatment of Paralysis and Reconstructive Nerve Surgery



Inguinal regional

Inguinal ligament <
Lateral margin Of iy

A horizontal line
StretChing from 4
anterior iliac spine to

lateral margin of
rectus abdominis



Boundaries



Anterior superior ,
iliac spine Superficial
inguinal
rng

Inguinal ligament

~ Pubic
tubercle

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



Inguinal Ligament

Inguinal ligament: -

Thickened lower border of external oblique
aponeurosis.

From anterior superior iliac spine to pubic
tubercle.



Symphysis
pubis

Transverse acetabulgy

ligament


http://yahooligans.yahoo.com/reference/gray/subjects/subject?id=118

The Hesselbach triangle

The inferior epigastric
vessels serve as its
superolateral border, the
rectus sheath as medial
border, and the /inguinal
ligament as the inferior
border. Direct hernias occur
within the Hesselbach
triangle, whereas indirect
inguinal hernias arise lateral
to the triangle

| Area of

direct hemia

Area of
indirect hernia

| Edge of
inguinal
D ligament

=

Internal
inguinal
ring

Pubic
tubercle

Cooper's
ligament

i
Wl G.v,

Femoral canal

TELV.

V.D.










Inguinal Canal

internal oblique abdominis —
transversus abdominis —
Floor -
inguinal ligament —
lacunar ligament —
anterior wall
external abdominal oblique aponeurosis —
internal abdominal oblique aponeurosis —

transversalis fascia —
conjoint tendon (falx inguinalis) —



BOUNDARIES OF INGUINAL CANAL

FLOOR: Inguinal ligament
ANTERIOR WALL: External Oblique
POSTERIOR WALL: Transversalis fascia

MEDIAL-POSTERIOR WALL: Internal oblique
and transversalis (when they fuse become
conjoint tendon.)




A Box?

\ ROOf Stel’lo,— Wa II

g2
\>
2

Floor

Anterio, wall

Imagine the right side inguinal canal viewed from the front as a box
with anterior & posterior walls, a roof & floor. The arrow indicates
that structures can run through it from lateral to medial — e.g. in

males it transmits the spermatic cord, and in females, the round
ligament of the uterus.
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Inguinal canal

Deep inguinal ring

Here are the posterior wall, which has the DEEP inguinal ring

situated laterally, and the floor. (Roof and anterior wall removed).
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Inguinal canal

Floor

Superficial inguinal ring

Here are the anterior wall (which has the SUPERFICIAL inguinal
ring situated medially), and the roof.
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Inguinal canal

Spermatic cord enters
the inguinal canal
through the deep

inguinal ring

Deep inguinal ring

Superficial inguinal ring Spermatic cord

exits through
superficial the
inguinal ring
(cc) 9 f’? S? Dr C Slater, Department of Human Biology, University of Cape Town

Floor




@ Dr C Slater, Department of Human Biology, University of Cape Town

Inguinal canal

The anterior wall is made up of the external oblique
muscle throughout, and is reinforced by the
internal oblique m. laterally.

The transveysus abdominus m. lies even more
laterally as part of the anterior abdominal wall.

Vg

\ &
L.

Superficial inguinal ring




Inguinal canal

The conjoint tendon attaches to
the pubic crest, reinforces the

o posterior canal wall medially and
Conjoint tendon also forms the ROOF of 1}he canal

rd 2

Anterior yq) Q

-

\ 7

The transversus abdominis and internal
oblique mm. combine to form the
CONJOINT tendon that arches over the
contents of the inguinal canal

@ Dr C Slater, Department of Human Biology, University of Cape Town

Floor

Sperpatic cord




Posterior wall of the inguinal canal

Posterior wall . _
Deep inguinal ring Conjoint tendon medially

The posterior wall is formed by transversalis fascia (orange)
throughout and the conjoint tendon (red) medially. The wall is
particularly weak over the deep inguinal ring

105
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Floor of the inguinal canal

Floor

The floor is formed by an incurving of the inguinal ligament, which
is part of the external obligue muscle, forming a gutter. (Medially
it forms the lacunar ligament which is not illustrated).
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Roof and anterior wall of the inguinal
canal

Superficial inguinal ring

The anterior wall of the canal is formed by external oblique muscle
(orange) throughout and by internal oblique muscles (red/black/white)
laterally. This wall is weak medially because of the “hole” in the external
obliqgue muscle (= superficial inguinal ring).

@ Dr C Slater, Department of Human Biology, University of Cape Town




Inguinal hernias

The posterior wall of the canal is particularly e
weak laterally because of the deep inguinal ring

The anterior wall opposite the deep ringis
reinforced laterally by the internal oblique m.

A hernia (e.g. of small bowel) that comes through
the deep inguinal ring will have to travel along
the inguinal canal as it cannot push into the
reinforced layers of muscle in the anterior wall of
the canal directly opposite the deep inguinal ring

@ Dr C Slater, Department of Human Biology, University of Cape Town



Inguinal hernias

The anterior wall of the canal is weak medially
where the superficial inguinal ring is situated

The posterior wall, opposite the superficial ring,
is reinforced medially by the conjoint tendon that
is formed by fibres of the internal oblique and
transversus abdominis muscles

Abdominal contents cannot normally force e
themselves through the superficial ring directly
because of the reinforced posterior wall medially

@ Dr C Slater, Department of Human Biology, University of Cape Town



Pressures on the inguinal canal

@ = areas where reinforcement is presenlt

Conjoint tendon

Deep inguinal ring I intra —abdominal

pressure

Reinforced
anterior wall | \‘

by internal Reinforced
oblique m _ <« posterior wall
Pressufe-en. l ‘
anterior wall ‘ Med.a|

Superficial inguinal ring

Spermatic cord
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Pressures in the inguinal canal

Conjoint tendon

Deep inguinal ring I intra —abdominal

pressure

‘ ‘ Reinforced

posterior wall

Reinforced

anterior wall m

LY

eakness her
leads to direct

Superficial ingu\i\hal ring guinal hernia
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Indirect inguinal hernias

Pass through the deep ring
Travel along the canal -

Exit the superficial ring above and medial to the -«
pubic tubercle (remember the inguinal ligament
attaches to the tubercle). Since the incurved
inguinal ligament forms the floor of the canal, the
contents of the canal could not emerge below or
lateral to the pubic tubercle (useful in surgical

diagnosis). An example is congenital inguinal
hernia.

@ Dr C Slater, Department of Human Biology, University of Cape Town



Direct inguinal hernias

If the posterior wall of the canal is weakened -
medially (e.g. by chronically increased intra-
abdominal pressure), it can stretch and bulge
out through the superficial ring

The contents of the hernia do not travel along -
the length of the canal but push directly on
the stretched posterior inguinal canal wall and
through the superficial ring.

@ Dr C Slater, Department of Human Biology, University of Cape Town



Anatomy of a Hernia

Anatomy of a Hernia

b
lliac cmt Weak area
in the fascia

Anterior superior spine

Internal inguinal ring

Pubic_

Muscles bone Intestine

protruding into
the inguinal
canal

- Pubis -

9 Fascia

Scrotum
Inguinal ligament

Spermatic cord -~

g opyright © 2001 WebMD Corporation



CONTENTS OF CANAL

3 ARTERIES: 3 NERVES:

Testicular Artery ¢ Genital branch of
genitofemoral nerve

Sympathetic fibres
llioinguinal nerve

ArterytoVas °
Artery to cremaster °

3 LAYERS OF FASCIA: 3 OTHERS:
External spermatic fascia ° Vas deferens
Cremasteric fascia * Panpiniform plexus

Internal spermatic fascia. Lymphatics



Layers of the spermatic cord

Inf. epigastric vessels

Ductus Rectus
7 deferens

1) peritoneum TN /
; Testicular a. N : .,% ' /—//-/—--2
2) preperitoneal fat pampiniform plexus ST~

3) transversalis fascia + internal spermatic fascia
4) transversus abdominus muscle + transversus abdominus aponeurosis
5) internal oblique muscle + cremaster muscle

6) external oblique aponerosis + external spermatic fascia



Cremaster muscle

\
External oblique muscle < External oblique muscle
Rib X s /
Linea alba
Internal oblique muscle — \
and aponaurosis

Aponeurosis of external oblique

Anterior superior iliac spine

@© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Contents (male)

spermatic cord °

arteries: testicular artery, deferential artery, —
cremasteric artery

nerves: genital branch of the genitofemoral nerve, —
nerve to cremaster, sympathetic nerves

vas deferens —
pampiniform plexus —
lymphatic vessels —

ilioinguinal nerve e



Primordial testis
(in extraperitoneal
connective tissue) £

Future deep
inguinal ring
Superficial

Processus inguinal ring
vaginalis

Gubernaculum

Primordial
scrotum

Anterior view

Pubic symphysis

Sagittal section to right of midline
Seventh week

COAS 22000 Laww



Ductus
deferens

Ductus
deferens Spermatic

. cord
Tunica

vaginalis
testis

Anterior view

Sagittal section to
right of midline

Ninth month

C0AS GET06E Loy



Kidney

Ureter

Ovary

Ovarian——

Deep
inguinal
ring
Superficial

ligament
Round

inguinal
ring

ligament
of uterus

Labia
majora

15 weeks

COAS QCO0S Loy

Anterior view



Contents (female)

round ligament of the uterus °

ilioinguinal nerve



HERNIA

Inguinal hernia
Indirect —
Direct —




Anatqmy

v— Inferior epigastric

= : vessels
./ Indirect
/) inguinal
hernia — Direct
Inguinal
. hernia
Hernia ) Femoral
=ra 53 6 Vv / e -
Faay essels

Spermatic cord

Femoral
hernia

Hydrocele




Incarcerated Inguinal Hernia







Inguinal Triangle
(Hesselbach's triangle )

Direct Hernia



Groin Hernia

Indirect Inguinal
Congenital —

Patent processus —
vaginalis

Direct Inguinal °
Acquired —
Inguinal floor defect —

Femoral °

Below inguinal ligament —




Femoral nerve
Lumbo-snguinal nerve
" Femoral artery
Femoral sheath

Femoral vein
Femoral ring

hﬁh, Lacunar Ligament

Through the femoral ring in the triangle of
Scarpa
Femoral ring: °
Inguinal ligament (ant) —
pectineal fascia and ligament of Coopper (post) — An atO my
lig Gimbernat (internal) —
ileo-pectineal ligament (ext) —



Femoral Canal

The boundaries of the femoral ring are
e anteriorly by the inguinal |
ligament; 'l.,
e posteriorly by Astley Cooper’s '
(iliopectineal) ligament, the pubic
bone and the fascia over the
pectineus muscle;

e medially by the concave knife-like
edge of Gimbernat’s (lacunar)
ligament, which is also prolonged
along the iliopectineal line, as
Astley Cooper’s ligament;

e |aterally by a thin septum
separating it from the femoral vein.

A femoral hernia occurs through
this space and is medial to the
femoral vessels




Femoral hernia

If a loop of intestine is forced into the
femoral ring, it expands to form a
swelling in the upper part of the thigh.
Such a condition is known as a femoral
hernia .

A femoral hernia is more commonin
women than in men (possibly because
their wider pelvis and femoral canal ).



It is about 1.3cm long , and its
upper opening is called the
femoral ring .

The boundaries of the
femoral ring are: the inguinal
ligament, anteriorly; the
lacunar ligament medially; the
pecten of pubis, posteriorly;
the femoral vein, laterally.
covered by femoral
septumsuperiorly.

The canal contains a little
loose fatty tissue, a small
lymph node, and some lymph
vessels.




Internal ring |
Inguina
canal

Extermnal
nng

Spermatic cord

| Femoral ring
@ 1299 Floyd E. Hosmer




External {superficial) ring
Dartos

External apermadic fascia

Cremaster muscle .
Internal spermadic fagcia ‘“"‘
O

Tunica vaginalls {parictal)

m Tunica vaginalis {visceral)



Parietal peritoneum \
Transvers fasci

Obliquus internus
abdomini

Aponeurosis of obliquus
externus abdominis

External spermatic fascia Parietal layer

Cremastetr Visceral
- layer
Internal spermatic fas};lt -
AN
X Vagi
aginal

cavity



Internal structures of the scrotum

% : Spermatic coad
(é:on‘rams vas deferens,
lood vessels, nerves,
and cremasteric muscle)

Penis (cross section)

Vas deferens
(sperm-carrying tube)

Cremasteric muscle
(muscle fibers that control
the position of the testis

in the scrotal sac)

(where 5E|8ic5"r"j Mhature and
are stored temporarily)

Testis

Skin

Serotum { Tunica dartos

Fig 5.4 Internal structures of the scrotum. This illustration shows portions of the
scrotum cut away to reveal the cremasteric muscle, spermatic cord, vas deferens, and
a testis within the scrotal sac.






Inferior
Epigastric
vessels T




Laparoscopic mesh repair

Direct Inguinal Horhja

Lateral Umbilica
Ligament

Vas Deferens

lkac Vessels




Steps in
Tension-Free Hernioplasty

Completed Tension-free Repair



INCISIONS

Longitudinal

Midline —

(3 Paramedian —
Transrectal —

g Oblique
Subcostal —

| McBurney’s —
fi% Transverse
Pfannenstiel —

) Combined
Thoracal-abdominal —




Incisions & sca(s

o‘:“e 36\

Laparoscqpif =
® Choleocystegtgpm

e Appendectfmu . Midline
e Colectorhies aparotomy

i

Inguinal herni:
e Hernia repai



Layer ?

Subcostal incision Median or midline incision

Muscle-splitting incigi ', Left paramedian incision

Transverse incision

Suprapubic incision



Muscles of back are arranged in 4 layers. -

1%, Layer: -

1- Trapezius.

2- Latissimus Dorsi.

2nd | ayer: °

1- Levator Scapulae.

2- Rhomboideus minor.

3- Rhomboideus major.

Also the 2" [ayer contains 2 other muscles:
4- Serratus posterior superior.

5- Serratus posterior inferior

39 Layer:
Erector spinae (Sacrospinalis) & Semispinalis.

4t Layer: o
Number of small muscles called multivators, rotators, interspinalis, intertransverses &
muscles forming the suboccipital triangle.



Origin: From Medial 1/3 of -

superior nuchal, external
occipital protuberance,
Ligamentum nuchae,
spines of all cervical & all
thoracic vertebrae and
supraspinous ligament

Insertion : posterior
border of lateral 1/3 of the
clavicle, medial margin of
acromion upper lip of the
crest of the spine of the
clavicle.

Trapezius

\ iy o
External occipital protuberance Lo ey Occipitl bone

Semispinalis capitis
Sternocleidomastoid

e

Splenius capitis
Ligamentum nuchae evator scapulae
Rhomboid minor
Rhomboid major
Supraspinatus
Acromion process
Infraspinatus

1
y Teres minor

Teres major

Latissimus dorsi

Lumbar fascia Serratus posterior inferior

External oblique
of abdomen Internal oblique of abdomen

Iliac crest Latissimus dorsi (cut)

Gluteus medius

S R TR S T e e S S IR s <~
— . CTRNATIRTN %

-

Gluteus maximus

=



Nerve supply: Spinal part of
the accessory cranial nerve
&C3,4

Actions:

upper fibers: elevate the
shoulder

Lower fibers: depress the
shoulder.

Middle fibers: brace back
(retraction) of shoulder

It also, helps in raising the
arm above 90° with
(serratus anterior).

Trapezius

Detltoid tuberosity of humerus

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Origin: °

1- Lower 6 thoracic spine.
2- Thoracolumbar fascia.
3- lliac crest.

4- Lower 3 or 4 ribs.

5- Back of the inferior angle of
the scapula.

Insertion: floor of the
bicipital groove.

Nerve supply: Nerveto -
Latissimus dorsi
(thoracodorsal nerve).

Action: adduction, medial
rotation.

It also helps in extensionand
climbing.

Latissimus Dorsi

! -
PR sk s Occipital bone
L

External occipital protuberance

Semispinalis capitis
Sternocleidomastoid

—

Splenius capitis
evator scapulae

Rhomboid minor

Rhomboid major

Supraspinatus
Acromion process

Infraspinatus

Teres minor

il \‘ i Teres major
Teres minor L 4

Triceps

Serratus anterior

Lumbar fascia Serratus posterior inferior
External oblique
of abdomen

=

Internal oblique of abdomen

Iliac crest Latissimus dorsi (cut)

SRR S L D Ra e s

Gluteus medius

Gluteus maximus



Levator scapulae °

Origin: Transverse processes of upper 4 cervical vertebrae.

Insertion: Medial border of scapula.
Nerve supply: C3,4 & 5
Action: Elevate the medial border of the scapula.

Rhomboid minor -
Origin: Ligamentum nuchae & spines of C 7& T1

Insertion: Medial border of the scapula.

Nerve supply: C4& 5

Action: Raises the medial border of scapula upward &
medially.




Rhomboid Major -
Origin: Spines of T2,T3,T4 & T5.
Insertion: Medial border of scapula.

Nerve supply: C4 & 5.

Action: Raises the medial border of the
scapula upward and medially.




Origin: °

1- Lower 6 thoracic
spine,

2- Thoracolumbar fascia,

3- lliac crest

4- Lower 3 or 4 ribs and

5- Back of the inferior
angle of the scapula

Insertion:

floor of the bicipital
groove

External intercostal

Teres major (cut)

Latissimus dorsi

Inferior angle of scapula
covered by latissimus dorsi

External oblique of abdomen

Lumbar triangle

Gluteus maximus Gluteus medius



Trapezius

Latissimus Dorsi

_evator Scapulae

Rhomboids (minor & major)

Serratus posterior (superior & inferior)

Splenius

lliocostalis  Erector Spinae:
Longissimus
Spinalis

Multifidus Transversospinal:
Rotatores

Semispinalis

15t layer:
2nd layer:

31 layer:

15t layer:
2nd layer:

31 layer:



The Exceptions

Serratus Posterior Superior

Lig. Nuchae and spinous processes of C7-T3 to 2" —
to 5% ribs

Serratus Posterior Inferior

Spinous Proceses of T11-L2 to inferior borders of —
last 4 ribs

Elevate or depress ribs (accessory respiratory
muscles)

Innervated by ventral rami



Levator scapulae

~Serratus Post.

Serratus posterior superior

Posterior layer of
thoracolumbar fascia

Serratus posterior inferior



Major Groups of Back Muscles

Those that arise from the mid-line and run
superiorly and laterally — The Splenius Muscles
(Bandage)

Those that arise from near the mid-line or
slightly laterally and run almost longitudinally
with no marked inward or outward slant —
called the Erector Spinae



Major Groups

The third group are those that arise laterally
and run towards the mid-line as they travel up

Called the Transversospinalis group —

Last — small muscles that run from one
spinous process to another or one transverse
process to another (interspinales and
intertransvesus)



Splenius Muscles

Splenius Capitis

Lig. Nuchae and Spinous Process of C7-T4 to sup. Nuchal lineand —
mastoid process

Splenius Cervicis
Spinous processes of T3-T6 to Transvers process of C2-C4 —

Both extend head and neck and can laterally flex (side bend)
the head; Also support and can contribute to rotation of
cervical spine and, thus, the head

Dorsal rami of spinal nerves nearest their respective origins



Splenius

Ligamentum nuchae

Splenius capitis

&

e T Md’x‘{:ﬁb—’-‘! i — E

Levator scapulae

Splenius cervicis

|
:l

Deep back



Erector Spinae

Long Muscles with multiple, overlapping, origins
Three sub groups; iliocostalis, longissimus, spinalis

Common “origin” of the entire group is a muscle mass
located on the posterior sacrum, iliac crest, and
spinous process of lumbar vertebrae

Beyond that, specific muscles have various
attachments



Erector Spinae Sy E——

!

Splenius capitis L y{ 1 ’!.
Longissi
Spinous process of CVII liocostali

Spinalis

Longissimus

lliocostalis

lliac crest



Superior nuchal line of skul

FPosterior tubercle of atlas (C1

Longissimus capitis muscle

Muscles of Back
Intermediate Layers

Rectus capitis posterior minor

Obliquus capitis super

Rectus capitis posteric

Obliquus capitis inferic

Semispinalis capitis muscle [intact}

Splenius capitis and

Semispinalis capitis m

Spinalis cervicis musc

splenius cervicis muscles

Spinous process of [
Longissimus cervicis

Serratus posterior superior muscle

—|liocostalis muscle

lliocostalis cervicis

Erector
spinae
muscle

—Longissimus muscle

Spinalis muscle

Serratus posterior inferior muscle

(Aponeurotic) tendon of origin
of transversus abdominis muscls

Internal oblique muscle

lliocostalis thoraz

:

=

Spinalis thoraci:

—\Q B
»‘”/

o~ B sl oy W

V«;gag;}'

Longissimus the

lliocostalis lumb

—

Spinous proces



E. Spinae

Muscles of Back
Intermediate Layers

Superior nuchal line of skull Fectus capitiz posterior minor muscle

Obliquus capitis superior muscle

Posterior tubercle of atlas [C1) Rectus capitis posterior major muscle

Longissimus capitis muscle . o
Obliquus capitis inferior muscle

Semispinalis capitis muscle [intact] Semispinalis capitis muscle [cut]

Spinalis cervicis muzcle
Spinous process [CF]
Longizsimus cervicis muscle

Splenius capitiz and splenius
cervicis muscles

Serratus posterior superior muscle

lioeostalis cervicis muscle

liocostalis muzcle lliozostalis thoracis muscle

— i P
5

Erector
spinae —L ongiszimus muscle
muscle . N .
L Spinalis muscle Spinalis thoracis muscle

Longizzimus thoracis muscle

lliozostalis lumborum muscle

Serratus posterior inferior muscle

[Aponeurotic] tendon of origin of

transwersus abdominis muscle Spinous process [T12)

Internal oblique muscle

Transversus abdominis muscle

External ablique muscle [cur)
and [aponeuratic] tendon of origin

lliae crest Thoracolumbar Fascia [cut edge)

A IIIF!'?



Longissimus

Generally, run from the transverse processes °
of one level of v. column up several levels to
attach to another transverse process

The longissimus capitis originateson t.
processes of T1-T4 and attach to the skull at
the mastoid process, hence the name capitis

Is the only E.Spinae to attach to skull



Transversospinalis Group

Arise laterally and run, more or less, to the mid-line
Semispinalis Capitis

Transverse Process C7-T6 to Occipital bone, near mid-line, —
Extend head, rotate to same side

Semispinalis Cervicis

Transverse process T1-T6 to Spines of C2-C6, Extend head —
(Cervical Spine) and side bend



Intertransversarius

Levatores costarum
(short, long)

Rotatores thoracis

(short, long)

Erector spinae

d

Obliquus capitis superior

Rectus capitis posterior major
Obliquus capitis inferior

Semispinalis capitis
Spinous process of CVII
Multifidus

Semispinalis thoracis



Intrinsic Muscles of the Back
Intermediate intrinsic back muscles: 2.

IS the chief extensor of the vertebral
column & is divided into three columns (also called
as the ).

(forms lateral column)
(forms intermediate column)

(forms medial column)



Intermediate Intrinsic Back Muscles

Erecter Spinae
(llio-costalis
Longissimus

Spinalis)

Spinous procaes of CYII

Spinali Spinalis thoracrs
Langied , .'T‘-\’ i .““ b= S Longissimus thoracis

¥ ticcostslis horacis
locostalis

lhocontolhs mborum

Drake: Gray's Anatomy for Students, 2nd Edition.

Copyright ©@ 2009 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved.



Superficial Intrinsic Back Muscles

Ext. occipital protuberance
Mastoid process

Transverse process of C1 )
Ligamentum nuchae

Splenius capitis m.
Splenius cervicis m.

Spinous process of C7

Spinous process of T4

Spinous process of T6



Superficial Intrinsic Back Muscles

Splenius cervices
&
splenius capitis

Ligamentum nuchae

Splenius capitis

Levator scapulae

Splenius cervicis

.....
|

Deep back

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



Following an emergency appendectomy
your patient complained of having paresthesia
(numbness) of the skin at the pubic region. The
most likely nerve that has been injured during
the operation is:

Genitofemoral .A
lliohypogastric .B
Subcostal .C
Spinal nerve T10 .D
Spinal nerve T9 .E



An obstetrician decides to do a

Caesarean section on a 25-year-old
pregnant woman. A  transverse
suprapubic incision is chosen for that
purpose. All of the following abdominal
wall layers will be encountered during
the incision EXCEPT the:




Anterior rectus sheath .

A
Posterior rectus sheath .B

Rectus abdominis muscle .C
Skin and subcutaneous tissue .D

Transversalis fascia, extraperitoneal fat, .E
and peritoneum



Surgical approaches to the abdomen
sometimes necessitate a midline incision
between the two rectus sheaths, i.e., through

the:
Linea aspera .A
Arcuate line .B
Semilunar line .C
lliopectineal line .D

Linea alba .E



Surgical approaches to the abdomen
sometimes necessitate a midline incision
between the two rectus sheaths, i.e., through

the:
Linea aspera .A
Arcuate line .B
Semilunar line .C
lliopectineal line .D

Linea alba .E



Which structure passes through the deep
inguinal ring?
lliohypogastric nerve .A
llioinguinal nerve .B
Inferior epigastric artery .C
Medial umbilical ligament .D

Round ligament of the uterus .E



The superficial inguinal ring is an opening in
which structure?
External abdominal obliqgue aponeurosis .A
Falx inguinalis .B
Internal abdominal oblique muscle .C
Scarpa's fascia .D

Transversalis fascia .E



Which nerve passes through the
superficial inguinal ring and may therefore be
endangered during inguinal hernia repair?

Femoral branch of the genitofemoral .A
llioinguinal .B

lliohypogastric .C

Obturator .D

Subcostal .E



During exploratory surgery of the
abdomen, an incidental finding was a

herniation of bowel between the lateral
edge of the rectus abdominis muscle, the
inguinal ligament and the inferior
epigastric vessels. These boundaries

defined the hernia as a(n):



Congenital inguinal hernia .

Direct inguinal hernia

Femoral hernia

Indirect inguinal hernia .

Umbilical hernia .

O O m >



