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OBJECTIVES

* Define

* Structure : covering layers and fascia
* Muscles

* Nerve supply

* Blood supply and veins

* Functions



Abdomen

* Abdomen is a cylindrical
chamber extending from the
inferior margin of the thorax to
the superior margin of pelvis
and lower limb.

* The abdomen is margined
superiorly by the inferior
thoracic aperture and inferiorly
by the pelvic inlet.

* Abdominal wall enclose the
chamber

* This chamber have only ONE
large cavity = peritoneal cavity




Walls of abdomen

= above : diaphragm
= below : pelvic diaphragm and cavity
= anteriorly : lower border of thoracic cage, pleura,

separated from them by diaphragm, muscle and
fascia.

= Posteriorly : lumber vertebrae, muscles ((quadrates
lumborum, psoas, origin of transversus abdominis)),
12t ribs, and upper part of boney pelvis



"Structure of the abdominal wall

vessels and nerves

Skin:- attaché to underlying fascia except
at umbilicus (scar tissue)

CLINIC: Line of cleavage (lines of
collagen fibers in the dermis) around
the trunk.

Skin incision must be made parallel to
line of cleavage , give raped and
healing with less scar.



Superficial Fascia

* single layer that contains a variable  tesin\

amount of fat.

» differentiates into a superficial and a
deep layer, between which are
superficial vessels, nerves and the

superficial inguinal lymph nodes. o

The extra peritoneal connective tissue is a
stratum of areolar connective tissue lying
between the peritoneum and the general

fascial lining of the abdominal and pelvic
cavitiac

- Epidermis
~Nerve

= - Dermis

- Subcutaneous Tissue

Muscle
Fat, Collagen, Fibroblasts



 superficial layer (of Campers) is thick,
areolar in texture and contains a
variable amount of fat in its meshes.
Inferiorly it passes over the inguinal
ligament to merge with the superficial
fascia of the thighs.

membranous layer
(Scarpa's fascia)

superficial fascia

fatty layer

: \(Camper s fascia)

position of penis

line of fusion ~—~——

fascia lata —L=
S

position of scrotum spermatic cord



* In the male this layer continues over the
penis and outer surface of the spermatic
cord, into the scrotum, where it changes
Its character, becoming thin, devoid of
adipose tissue and pale reddish in color
dartos m.

fatty layer
(Camper's fascia)

Pf\ pubis

[(}
membranous layer B :
(Scarpa's fascia) / )
7 ~=

urethra -~




* In the scrotum it also contains smooth
muscle fibres, which form the dartos ¢ ) &‘“
muscle.

* In the female It continues from the abdomen
Into the labia majora and perineum.

 The deep layer:

more membranous than the superficial, and
contains elastic fibres. It is loosely connected
by areolar tissue to the aponeurosis of
external obligue and continue one finger
breadth below inguinal ligament where
fused with deep fascia of the thigh.




Inguinal ligament

F ut edge of deep
layer of mpe;ﬁcml
a

scid

Fundiform
ligament

Fascial blending in
anterior hip flexure line

Femoral sheath ¥ “
Femoral branch of B3 8 "*"z r" 3 i
genitofemoral nerve ' e
Spermatic con
Grreat suphenous

vein = Superficial

inguinal

lymph nodes

* In the male it is prolonged on the
dorsum of the penis, contributing to
Its fundiform ligament



* Below not attaché to pubic
crest but turn around and
form tubular sheath to penis
and around scrotum (Colles
fascia) to attach to perineal
body forming potential sac
and space Iin continuous with
the superficial perineal
pouch.



* Clinica A; Rupture of urethra
lead to extravasations of
urine around penis and
scrotum deep to Colles
fascia but not to the thigh
because this fascia attach
firmly to the fascia lata of
thigh.



* Deep fascia of the anterior abdominal
wall:- thin layer of connective tissue
covering the muscle, occur deep to the

membranous layer of the superficial
fascia.

 Transversalis fascia : Is a thin stratum of
connective tissue lying between the internal
surface of transversus and the extra
peritoneal fat. Continues in abdomen as
renal, psoas, diaphragmatic, and pelvic
fasclas according to the site.
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Muscles of the anterior abdominal wall

* Three broad thin sheath:- external, internal,
transversus, and wide vertical muscle the
rectus abdominis which enclosed by the
(rectus sheath) extension of the aponeurosis
of the three sheath anteriorly. The lower
border of the sheath contain the pyramidalis
muscle (often absent), in front of RA
arises from anterior surface of pubic

bone and ascend upward inserted to linea
alba.

e The cremastric muscle : division



e Rectus Abdominis

|t extends from the pubis to the horizontal line from
the xiphoid to the fifth costal cartilage.

 tendinous intersections may be visible at the level
of the umbillicus, the level of the xiphoid and
midway between these two points.

Superficial epigastric
artery

Deep circumflex
iliac artery

Superficial circumflex

tliac artery iy : s D \’ Superficial externa
Tensor fasciae latae o B N T \.;,,, /&/ pudendal artery

aa., N Deep external

pudendal artery
Medial femoral

o 7l A Great saphenous vei;
wrcumflex artery

Femaral arteva



Rectus sheath <

Rectus sheath covers RM anteriorly and posteriorly
Posterior sheath ends inferiorly between Umb and pubis
Ant. & Post. layers of sheath by division of Int Obl muscle above semicircular line
Ext Obl apneurosis joins anterior rectus sheath
TA aponeurosis joins posterior sheath above the SC line
Below the SC line, muscle is covered with transversals fascia

https://www.kenhub.com/en/library/anat
omy/rectus-sheath



Above Arcuate Line

Rectus m. Ant. rectus sheath
Linea alba

= M \ ‘\‘—%%‘
Inf. epigastric a. Post. rectus sheath /

Inf. epigastric v. Peritoneum

Below Arcuate Line

Rectus m.

Inf. epigastric v. Bt it N\




Subperitoneal fatty areolar tissue Medial umbilical ligament (obliterated umbilical artery)

Inferior epigastric vessels Median umbilical ligament n;_l_/rachus)
< —~ Peritoneum

Femoral nerve
Psoas and iliacus

External iliac artery and vein
Ureter

Vessels to urogenital organs

AL - Deferent duct

»

Seminal vesicle

Tendinous arch
_Retropubic space

Pudendal nerve
Internal pudendal artery

Ischioanal fossa

Artery to bulb, piercing perineal
membrane

pourethral glands in de
perineal compartment

Perineal branches of posterior femoral cutaneous nerve



Pectoralis major

Serratus
anterior

Z 14// o /’:7//’_,
~ =
. /: : ;
B\entra e
Latissim,
dorsi

Sheath of rectus,
anterior layer

It arises by
eight fleshy
slips from the
external
surfaces of
the lower
eight ribs

External
oblique

Tendinous Linea alba

intersections . K 4
Linea semilunaris

Lumbar triangle

—— Crest of ilium

Inguinal ligament

....

Spermatic cord

middle and upper
fibers inserted to
xiphoid, linea alba
and anterior
superior iliac
spine.

+ From Lower two
RIBS :to the
anterior half the
iliac crest




anterior

Internal oblique

arise from lateral two-
hirds of the inguinal
ligament, anterior two-
thirds of the iliac crest
and thoracolumbar fascia

The uppermost part is
Inserted to the lower
borders of cartilages
of the 7t , 8th and 9th
ribs.



anterior

....
e

Intermediate fibres -
diverge and end in an
aponeurosis which
gradually broadens from
= | | below upwards. In its
eSS, (1l ““~ upper two-thirds this
e NNk aponeurosis splits at the
__lateral border of rectus
{ = abdominis into two
Laminae which pass
around it and reunite in

the linea alba, which they
help to form.
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Cremastric muscle.

Muscle fasciculi lying along the spermatic cord and united by
areolar tissue to form the sac-like cremasteric fascia around
the cord and testis within the external spermatic fascia. in
continuity with either the internal obligue or transversus abd.

Nerve Supply

. lex: ide of
Genital branch of the Mftmmedﬂﬂonof
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Ilio-inguinal nerve

Iliohypogastric nerve

Reflected
part of

inguinal
ligament

Cremaster
Spermatic
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b Fundiform
ligament

b

Femoral sheath

Femoral branch of the
genitofemoral nerve

Great saphenous vein




Transversus Abdominis
Origion From -

- the lateral third of the
Inguinal ligament;

- Inner lip of ventral segment
of the iliac crest,

- thoracolumbar fascia

- Internal aspects of the lower
six costal cartilages.-

INSERTION; To :

the crest and pecten
of the pubis, to form
the falx inguinalis
blend with the linea

alba medially.

Nerve Supply
Ventral rami of the lower 6" thoracic
and L1.

Intercostales
externt

Intercostales
interni

Lat-

Position issimus
of lateral dorsi
order of
rectus
abdominis

Cut edge of —
posterior lamina of
aponeurosis of

internal oblique | Thoraco-

[
2 lumbar
Jascia

Transversus
abdominis

Posterior lamina————F
of sheath of rectus |~
abdominis

Cut edge o
internal o{lique

aponeurosis

Cut edge of .
aponeurosis of
external oblique

Transversalis fascia




* Falx Inguinalis
(conjoint ‘J
tendon) lowe
part of the ,
aponeurosis of \

Ascending branch
of deep circumflex
iliac artery

Obliquus tnternus

scia transversalis —

Spermatic cord
== Falxinguinalis — ~—
. " Reflected —— SN
Inserts into the =z
ligament

Fundiform ligament —

crest and pectin ..z

Dorsal |
artery of penis —|fifl

of the pubis. Loy |

Spermatic cord” |

Femoral canal

Femoral vein
Femoral artery

Femoral branch
of genitofemoral
nerve

8 Great saphenous
G vein
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Posterior aspect of anterior abdominal wall:-
Note the attachment of the falciform ligament
and ligamentum teres to the abdominal wall; the
ligamentum teres (the obliterated umbilical
vein); the median umbilical ligament (the
remnant of the urachus); the medial umbilical
ligament (the obliterated umbilical artery); and
the inferior epigastric artery (lateral umbilical
ligament). Dt

ARCUATE LINE Costodiaphragmatic recess

Falciform ligament
Ligamentum teres
Umbilicus

Posterior rectus sheath
Arcuate line

The arcuate line of the abdomen, linea semicircularis
or Douglas' line is a horizontal line that demarcates the
lower limit of the posterior layer of the rectus sheath. It is also
where the inferior epigastric vessels perforate the rectus
abdominis.

Inferior epigastric artery
tus abdominis Medial umbilical ligament

Median umbilical
ligament



 Pyramidalis:
« triangular muscle that lies in front of the lower part of
rectus abdominis within the rectus sheath.

« Itis attached to the front of the pubis and to the
ligamentous fibres in front of the symphysis.

* Nerve Supply:

 The subcostal nerve, which is the ventral ramus of the
twelfth thoracic spinal nerve. |
TR\ E L o |

{ ]
: ] 1' i
- 1 \o\ i\
\ \ .‘t ! ‘
7 LR
Y-\ AL — Obliquus externus
el A
1 l( .I

Inferior epigastri
vessels

assistin §
respiration |

Obliquus internus

"""

Transversus
Fascia transversalls
: ) : Spermatic cord (cut)
Inferior epigastric vessels

Falx inguinalis Areuate line

Rectus abdominis
Linea alba Pyramidalis



Rectus abdominis Linea alba Obliquus externus

Transversalis fascia Transversus Obliquus internus
abdomints

Peritoneum

Transversalis fascia

Obliquus internus

Linea alba Transversus

At the lateral margin of the rectus, the aponeurosis of the internal oblique
divides into two lamellae:

one of which passes in front of the rectus, blending with the aponeurosis of the
external oblique as well as the aponeurosis of the anterior half of the internal
oblique.

the other, behind it, blending with the aponeurosis of the transversus as well as
the posterior half of the internal oblique, and these, joining again at the medial
border of the rectus, are inserted into the linea alba



Approximately midway between the umbilicus and the
symphysis pubis, all of the aponeuroses pass anterior
to the rectus abdominis muscle; the posterior rectus
sheath gradually ends at the arcuate line where the
transversalis fascia comes into contact with the
posterior aspect of the rectus abdominis muscle.

Peritoneum

Extraperitoneal fat Transverslis fascia



Superior to the umbilicus, both anterior and posterior
rectus sheaths are trilaminar. Anteriorly, there are the
two layers of the aponeurosis of the external oblique
muscle and the superficial layer of the aponeurosis of
the internal obligue muscle. Posteriorly, there is the
deep layer of the aponeurosis of the internal oblique
muscle and two layers of the aponeurosis of the
transversus abdominis muscle.

Aponeurosis
of I
.. externa Aponeurosis of internal
Rectus abdominis  oblique og“que

External obllque
Internal oblique

Transversus abdominis

Peritoneum



Actions of the Anterolateral Abdominal Muscles

* Flex and rotate the trunk

* Rectus abdominis: flex and stabilize
trunk

« Pyramidalis : assist in respiration,

 accommodate viscera, in coughing and
sneezing by pull ribs down ward.

 Protect abdominal viscera

« Help in micturition J« defecation £t
vomiting, and parturition,



Arteries supply the Anterolateral abdominal

 |lower two or three posterior intercostals arteries
 sub costal artery

« musculophrenic artery

* Superior epigastric artery

* inferior epigastric artery, Including its pubic branch and the
cremasteric artery

o | | _ * superficial
« superficial epigastric artery ; - « Circumflex iliac artery;
REST J# » deep circumflex iliac

artery, particularly its

Superficial epigastric ascending branch

artery

@ Deep circumflex

iliac artery

Superficial circumflex
tliac artery

Tensor fasciae latae

Superficial externai
pudendal artery

Deep external
pudendal artery

Medial femoral

o A ; Great saphenous vet;
ircumflex artery

Femanval artery



e continuation of four lumbar arteries

 rami from lumbar branch of lliolumbar artery
(br posterior division of internal iliac ar.).
Additional contributions come from
anastomoses between many of the above
arteries.



three

Serratus anterior

5th costal cartilage

ik ] | L

Anterior layer of rectus
sheath

A\
;¥ AR,
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|\
Anterior layer of rectus sheath Rectus abdominis

Lateral cutaneous nerve (T10)

External oblique
External oblique

Tendinous intersection

Anterior cutaneous nerves

Anterior superior iliac
spine

Aponeurosis of extern
oblique

Superficial circumflex iliac
artery and vein

Superficial epigastric artery
and vein

Superficial fasgiz

2 .l membranens layer

Intercrural fibers

External pudendal artery
and vein

llioinguinal nerve
Spermatic cord

Great saphenous vein

superficial
inguinal
branches of
the femoral
artery
(superficial
circumflex
iliac artery,
superficial
epigastric
artery, and
external
pudendal
artery) and

_the great

(long)
saphenous

vein;




superior and inferior epigastric arteries
Indirectly unites the arteries of the upper
limb to those of the lower [imb

(subclavian to external |I|ac)

external \4 ; » . TR Pectoralis major

oblique : ,. i shh(u{: s Z Rectus abdominis

muscle is ~ ” \

exc | S ed . 7th costal cartilage
Superior epigastric
artery

Anterior layer of rect\s

shea Posterior layer of

rectus sheath

Linea alby

Level of B ’ =
/

External oblique (cut
edges) 7

lateral cutaneous
nerves

Internal oblique
Internal oblique

Anterior superior iliac
spine
Level of C

Arcuate line

lliohypogastric nerve
Rectus abdominis

llioinguinal nerve

Saphenous opening 2 4
w  con

Great saphenous vein

Inferior epigastric artery

. _ Coverings of spermatic

The anastomosis
can become
functionally
patent because of
slow occlusion of
the aorta

Transversus abdominis

Anterior branches of




Branches of femoral artery to the anterior abdominal wall

« Superficial Epigastric Artery: supplies the superficial inguinal
lymph nodes and superficial fascia and skin

« Superficial Circumflex lliac Artery: it supplies the skin,
superficial fascia and superficial inguinal lymph nodes

:> Superficial epigastric
artery

Deep circumflex
iliac artery

| S Superficial circumflex
tliac artery

Tensor fasciae latae

Superficial externa
pudendal artery

Deep external
pudendal artery
Medial femoral

. Great saphenous vei;
circumflex artery

Fomaoral artery



« Superficial External Pudendal Artery: across the spermatic cord

(or round ligament in females ) to supply the lower abdominal,
penile, scrotal or labial skin.

 Deep External Pudendal Artery: anterior or postgrior to the

adductor longus, supply the skin of the perineurh and scrgtum or
labium majus

Superficial epigastric
artery

Deep circumflex
iliac artery

Superficial circumflex
itliac artery

Superficial externf
Tensor fasciae latae

pudendal artery

Deep external
pudendal artery
Medial femoral

3 Great saphenous vei;
circumflex artery

Foemaoaranl artery



Inferior Epigastric Artery

It raises the parietal peritoneum o
the anterior abdominal wall as the b
lateral umbilical fold . .~ \
The ductus deferens, or round g
ligament, winds laterally round it. It Al |
gives the following branches: AT e A
deThe cremasteric artery ———"""Jr= """
accompanies the spermatic cord, "
d*A pubic branch, anastomoses
with the pubic branch of the e ——
obturator. "




deMuscular branches
supply the abdominal
muscles anc
peritoneum
dCutaneous
branches perforate
the aponeurosis of
the external oblique,
supply the skin and
anastomose with

branches of the
superficial epigastric
artery.

Testicular vessels

Rectus
abdominis

Deep inguind
ring

Inferior epigastric
vessels

Femoral ring

External iliac
vessels

Obturator nerve %

and artery Ductus deferens



Clinical anatomy

Genitofemoral nerve pain is
the pain felt in the lower
abdomen especially around
the groin area and the inner
thigh. It affects both men and
women equally and is the
result of a compressed or
‘pinched’ nerve that supplies
sensation to the area. It is
guite common. Genitofemoral
nerve pain is the most known
cause of lower abdominal pain
and pelvic pain observed In
clinical practice.

kS '*-\\ Quadratus
Psoas muscle

Abdominal

lliohypogastric nerve muscles (cut)

Genitofemoral nerve lliacus m.

llioinguinal nerve

Inguinal ligament

External inguinal ri

Spermatic cord

Genitofemoral nerve /
Femoral branch |

Genital branch

| I\ ~——— Testicle and scrotu



Nerve supply of anterior abdominal wall; anterior cutaneous
nerves (T8 to T12) pierce the rectus abdominis muscle
and anterior layer of its sheath; T10 supplies the reaion

>,

Thoracoabdominal
T9 —nerves

Anterior cutaneous

T
nerves "

Subcostal nerve (T12)
lliohypogastric nerve (L1)
llioinguinal nerve (L1)

| Femoral branch of the
—genitofemoral nerve

|
. Genital branch of the
—genitofemoral nerve

T1

lliohypo
llioinguinal

)
\
Genitofemoral «

Lateral © = /

2
L1
L2

Cutaneous

W\

) L4
(s
117
7 L5
Femoral Obturator,

W)



Referred pain

Liver, gallbladder,
and duodenum
(resulting from
irritation of
diaphragm

Duodenum, head of
pancreas

Gallbladder Gallbladde

Liver .
: Liver
Appendix (pink)
Cecum and Sigmoid

colon

Kidney and
ureter

ascending colon



Dermatome



Dorsal branch of posterior
Ventral primary ramus of ~ Dorsal primary ramus RS reastal actary

intercostal nerve Posterior intercostal artery

Internal intercostal
membrane

_ External
intercostal ™|

Lateral
CUlANEOUS

Parietal pleura
branch

Sympathetic
trunk

Innermost intercostal

Internal intercostal

Membrane
Transversus

thoracis

External intercostal

membrane Anterior

intercostal
artery

Internal
Anterior Anterior thoracic

- 4

Lateral
cutaneous
branch



JAbdomino thoracic rhythm:-

d extension of the chest without abdomen
Indicates for peritonitis.

d extension of the abdomen without chest
Indicating for abdominal respiration and
pleurisy.

 visceroptosis: protrusion of the lower

anterior abdominal wall du to weakness of
the muscle due to multiple pregnancy.




