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Learning outcome

At ted end of the lecture we must
understand the following :

Abdominal land mark and surface
anatomy

Structure of the wall and blood,
lymphatic, and nerve supply.

Clinical applied anatomy of anterior
abdominal wall



Surface anatomy of abdomen

Umbilicus
Xiphoid process
Lina emilunaris
Lina alba

ks oh S

Anterior superior iliac
spine (ASIS)

Inguinal ligament

>

7. Pubic symphysis




Quadrants of the abdomen

* Abdomen is divided either as four quadrants pattern or six
quadrants pattern
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Abdominal quadrants

»Midline and transabdominal

plane divided the abdomen into
4 onadrante

* Subcostal, intertubercular and 2
midclavicular planes divide the
abdomen into 9 quadrants
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» Transpyloric palne may be used
instead of subcostal plane !!



Nine-quadrants or abadomen
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right & left hypochondrium (2)
epigastric (1)

right & left flank (2)

umbilicus (1)

right and left groin (2)

pupic (1)

Subcostal plane Ililchvhtlshr planes
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Basic anatomy

Abdomen : area between diaphragm above
and pelvic inlet below.

Between: xiphoid process (level of 9t
costal cartilage) above to pubic
symphysis (level of coccyx) below.

content reach up to T8 in midline, and
to 51" rib in midclavicular line.

Costal margin:
Midclavicular line : L1, (9t costal cartilage)

Mid axillary: L3, (11" rb)



Costo-diaphragmatic recess

* Posteriorly : upper border of
L1(crosses 12t rib).

 Mid-axillary: at 10th rib, at L3 ,4 cm
superior to iliac crest.

» Penetrating wounds of chest includes
abdominal content.

»0Only deep inspiration liver and
enlarged spleen can be palpate inferior
to costal margin, but hiden in quiet
respiration.




He is best known as
the co-founder of
Microsoft
Corporation.
Education: Harvard
University (dropped
out)

If you born poor

Parents: Bill Gates P .
St (father): Mar it’s not your mlstake,
Maxwell ... But if you die poor

Years active: 1975—
present

it’s your mistake.

Occupation: Softwar £
e developer; investor;
entr...



https://en.wikipedia.org/wiki/Harvard_University
https://en.wikipedia.org/wiki/Harvard_University
https://en.wikipedia.org/wiki/Bill_Gates_Sr.
https://en.wikipedia.org/wiki/Mary_Maxwell_Gates
https://en.wikipedia.org/wiki/Bill_Gates_Sr.
https://en.wikipedia.org/wiki/Mary_Maxwell_Gates

ADbaominal wali

Skin

Superficial fascia ( subcutaneous )
Muscles & associated deep fascia

il o L o

Extraperitoneal fascia
Parietal peritoneum

a

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




B Bones

* Lower ribs and
costal cartilages

 Lumbar vertebrae
e Sacrum
* Hip bone

Angle o
m;mdiﬁe

First vib

Coracoid.
process

Manubrium
sternae

Body of.

sternum

Xiphoid process ‘ \\

12th rib

Hliac erest

Anterior
superior
thac spine

Pubic symphysis

Clavicle

Acromion

Scapula

Y- ;-Angle of

Louis

10th costal
cartilage

Sacrum

Coceyx
Greater
trochanter
of femur

Pubic tubercle



» Surface marking of anterior abdominal
wall

 Umbilicus

—L3-4

—aorta bifurcates about 2 cm distal to It.
 Linea Alba

* The median groove: can be seen by
flexing the trunk.

e It IS wide and obvious above the umbilicus
but Is almost linear and invisible below this
level.



* Linea Semilunaris
 lateral margin of the rectus sheath,

* Inferiorly, it rises from the pubic
tubercle, then passes upwards and
outwards to reach the costal margin at
the level of the tip of the ninth costal

cartilage

* On theright side, this marks the usual
position of the fundus of the
gallbladder.



surface anatomy

Midclavicular line

Transpyloric plane: L1

Trans tubercular

plane: L5

2 Midclavicular line:
mid point of
clavicle and mid
pint of inguinal
ligaments

Mid clavicidar
¢

lin

Lef
hypochondrinm

Transpyloric
il

plane
Left lumbar

Transtubercula

plane
Left iliac fossa

1 ng i ﬂlll Lroove




JdThe two vertical
s lines:
£ miaeits Mid Clavicular lines
on either side.
o—— v B d Two horizontal
,fjf’j"",’”‘;( 3 e fag lines: transpyloric

Lefe
hypochondrin

Left lumbar
Unibieat — e @NA the trans-
lane
Rihs e s — \__Zﬁ.:ﬂ,,ﬁm tubercular planes.
Supreputic | e «The nine regions thus
formed are:
| »Epigastrium
»the right and left lumbar »>Hypochondrium
region »Umbilical region

»the hypogastrium (or
suprapubic region)
»the right and left iliac fossa.



Horizontal plains

First vib = “_f/ — Clavicle
3 |
Coracoie \ 3 2-&, :
process . A - — Acremion
Manubyi /ATN --fv,‘, - «f’\‘,‘_'-«
annbrinm P AT LAy -~
sternae | I N ) ‘. Scapula
- .

Buely uf - Angle uf
Ster it [.auu
Xiphoid proce® xiphisternal plane

TP

16th costal
cartilage

L1 trans pyloric

L 4 supracristal plane ‘

L 5 trans tubercular plane

interspinous plane ‘

Anterror

superior

ihac spine
Cocoyx
Greater

pubic crest trochanter

of femur
Pubic tuber

Pulbrie symplrysis



‘s Transpyloric plane:(of Addison)

« Midpiont: suprasternal notch-
symphysis pubis

 Midway: umbilicus -inferior end
of sternum, or at midpoint:
umbilicus and xiphoid

 Hand's breadth of the subject
below the xiphisternal joint.

« At tip of 9" rib




e Structures at trans e
pyloric plane are: e

\ g A a M
Inferior phrenic artery ~—r | & s i Costodiaphragmatic
f e : e

— the hila of both kidneys ﬁ_ i
— the origin of the superior

Transversus abdominis

I Sympathetic trunk
. Subcostal artery and nerve —_ 2 A\ i
mesenteric artery from i > U =
lliohypogastric and i - e Internal oblique
y ilioinguinal nerves Tl J \ W - | Transversus abdominis
5 i (ORI

T T Inferior mesenteric
& vein

[y it SR )
W/ i > | artery and ve
Lateral femoral cutaneous nerve w7 | Y a: - : )
L\ il e ¥ Testicular artery and vein
as ’ {if g ) 4
emoral nerve B ® Y Ureter
. . soas fascia | =/ f R o/
the termination of the ———_— 7' o R
— ol / —— Testicular artery and vein
External iliac artery and vein ——— ! /7 Y
¥ = Duclus (vas) deferens
spinal cord ‘

- the neck and adjacent body and head of the
pancreas

—the confluence of the superior mesenteric and
splenic veins, forming the hepatic portal vein.

-Pylorus, duodeno-jejunal junction, Greater
and lesser curvature of stomach




’.I‘ \ 1
The subcostal plan trrans pyloric TP

: : 10th costal
« lower margins of the thetacic cage, ! cartilage

« 10t costal cartilage on eac
« L3.

« origin of the inferior mesenteric
artery L3.

* horizontal (third) part of the
duodenum.

The supracristal

* creston each side.
e L4

* bifurcation of the abdominal aorta, I

« landmark in performing lumbar oy — B, oo

Suprarenal gland - 0 \{\\_ ) ¢ 2 - 10th rib

puncture (L4-L5 or L5-S1). j vy -
safely below the termination of the R | '

Subcostal artery and nerve

- ;;v’ 5
spinal cord. et
i\

stal cartilage

1/

L4

Sympathetic trunk
External oblique

4 i i
oYy 3
- f i &
o W Internal oblique
& : ‘ T

ansversus abdominis

Inferior mesenteric
artery and vein

Lateral femoral cutaneous nerve : .
Testicular artery and vein

Ureter



Trans tubercular plane:

 at tubercles of the iliac
crests.

L5 upper border or is just
above, the confluence of the

common iliac veins and marks

the origin of the inferior vena
cava.

Interspinous plane

santerior superior spines.
slumbosacral disc, or sacral
promontory, or just below,
depending on the degree of
lumbar lordosis, sacral
inclination and curvature.
Plane of the pubic crest
sInferior end of the sacrum or
part of the coccyx, again,
depending on the degree of
lumbar lordosis, sacral
inclination and curvature.

Horizontal pIains

Clavicle

First vib

Corseoid ;
; ;’;{ ‘:‘; ;” Acromion
Mannbyium Scapula
sternae
Budy of- Angle of
StevHNE Lois
Xiphoid proce ! '.\;- xiphisternal plane
trrans pyloric £ ;
L 10th costal

cartilage

supracristal plane
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Planes used to estimate abdominal structures

* 1) midline plane 1

* 2)transumbilical plane : pass
between the Intervertebral disk (
IVD ) between L3-L4 vertebrae

* 3)Subcostal plane : at the costal
cartilage of X rib .. And pass
through the body of L3 vertebrae

* 4) transpyloric plane : at midline
between the jagular notch & pupic
symphysis .. Cross the costal margin
atrib IX ...

* 5) intertubercular plane : pass
through the tubercles of iliac crest,
it pass also through L4 vertebra ..

* 6)midclavicular plane : pass
through mid clavicle above and
between in the mid-point between
anterior superior iliac spine and
pupic symphysis




—+ un o A

Without comment

WWW.RAYIG.COM

Get more funny pics at www. TwistedHumor.com
The World's Largest 'FREE" Humor Site

For 3 m minutes




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

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
amount of fat.

 differentiates into a superficial and a
deep layer, between which are
superficial vessels, nerves and the
superficial inguinal lymph nodes.

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
cavities.




» 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 —JL&

fascia lata —==
o .. 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. B e

(Camper's fascia) I pubis

[
membranous layer B ‘
(Scarpa’s fascia) / 5%y,
» >y, 7
F) ~z

urethra -

0

pn)}gm,[ﬁ{ )brane
RN
o A |

Colles’ fascia

dartos muscle



* In the scrotum it also contains smooth
muscle fibres, which form the dartos “/ &‘“
mUSC|e ) 4

* 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

Cut edge of de
layer of sﬁpé{ﬁcziﬁ
7

scid

Fundzform
45 ligament
l.j
‘J

Eascia_l blem[imr'in
anterior hip flexure Tine

Femoral sheath

Femoral branch of I i

genitofemoral nerve T
 {y i AL Mo 1 B A O N I Jpermaiic con
Great suphenous ~ggre=—— — ¥ FA
vern Qe '

&, ’ ' - Superfrcial
e | ﬂ inguinal
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-

lymph nodes

\

’
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* 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.



* 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.




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



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

Inf. epigastric a. pgst rectus sheath / ..

Inf. epigastric v. Peritoneum

Below Arcuate Line

Rectus m.

Inf. epigastric v. Peritoneum b ¢




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

Inferior epigastric vessels Median umbilical ligament (urachus)
' — Peritoneum
Femoral nerve

Psoas and iliacus

External iliac artery and vein
Ureter

Vessels to urogenital organs

Deferent duct

Seminal vesicle

Tendinous arch
_Retropubic space

Pudendal nerve
Internal pudendal artery

Ischioanal fossa

Artery to bulb, piercing perineal
membrane

dourethral glands in d
perineal compartment

Perineal branches of posterior femoral cutaneous nerve



Sheath of rectus,
anterior layer

Tendinous
1nterseclions

Pectoralis major

Lo o A

Spermatic cord

Serratus
anterior

dorsi

External
oblique

Linea alba

Lumbar triangle

—— Crest of ilium

Inguinal ligament

Latissinm,

It arises by
eight fleshy
slips from the
external
surfaces of

the lower
eight ribs

middle and upper
fibers inserted to

Linea semilunaris Xiphoid, linea alba

and anterior
superior iliac
spine.

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




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 7th | 8th and 9th
ribs.



Intermediate fibres -
diverge and end in an
aponeurosis which
gradually broadens from
below upwards. In its

= upper two-thirds this
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.




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

. ; ide of
Genital branch of the Mﬂ ed,:?’::;,tmnof
genitofemoral nerve, strot'z?g%m esarel® e

. . e
derived from the first and  ° uscle: naveAroleln
the moreguld
second lumbar splnal therr™
nerves.
Ilio-inguinal nerve \\
Iliohypogastric nerve
Refiected
=
Femoral sheath Cremaster
Spermatic

Femoral branch of the

: i cord
genitofemoral nerve

¥ Fundiform
ligament

b

Great saphenous vein




Transversus Abdominis

Origion From -

- the lateral third of the

iInguinal ligament; e
- Inner lip of ventral segment i
of the iliac crest, abdominis
- thoracolumbar fascia

- Internal aspects of the lower T |

posterior lamina of

six costal cartilages.- aponeurosis of |

—— - W
internal oblique | —— o s /’ﬁ;' lumbar

Intercosta
externt

Intercostales
interni

Lat-
issimus
dorsi

\ 2
INSERTION: To : }’;‘,M}— D
the crest and pecten . =
of the pubis, to form - | o
the falx inguinalis Tiff]
blend with the linea e
alba medially. £

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



* Falx Inguinalis
(conjoint
tendon) lower
part of the
aponeurosis of
internal oblique
& transversus,
Inserts into the
crest and pectin
of the pubis.

Qs iy

Ascending branch
of deep circumflex
iliac artery

Obliquus internus

Fascia transversalis
Spermatic cord

Falx inguinalis

=_=
Reflected

part of inguinal |
ligament

Fundiform ligament —

Dorsal
nerve of penis
Dorsal
artery of penis

Deep dorsal

U
il

‘ [=
vein of penis |
1

<
Spermatic cord Wil y
Superficial

dorsal vein
of penis ,

Femoral canal

Femoral vein
Femoral artery
Femoral branch

of genitofemoral
nerve

8 Great saphenous
s  vein

https://www?2. slldeshare net/harshal55/a
ssessment-questions-
147898000?next slideshow=1



Arteries supply the Anterolateral abdominal

 |lower two or three posterior intercostals arteries
 sSub costal artery

« musculophrenic artery

* Ssuperior epigastric artery

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

o | | . * superficial
« superficial epigastric arery._',v . circumflex iliac artery;
Bie \ ( L « deep circumflex iliac

artery, particularly its

Superficial epigastric ascending branch

artery

@ Deep circumflex

iliac artery

Superficial circumflex
tliac artery

Tensor fasciae latae

Superficial externa
pudendal artery

Deep external
pudendal artery
Medial femoral

o A A Great saphenous vei;
ircumflex artery

Femaral artery



e continuation of four lumbar
arteries

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



anterior cutaneous nerves (T8 to T12) pierce the rectus abdominis muscle and
anterior layer of its sheath; T10 supplies the region of the umbilicus;

three

Serratus anterior

Anterior layer of rectus sheath
Lateral cutaneous nerve (T10)

External oblique

Anterior cutaneous nerves

Superficial circumflex iliac
artery and vein

Superficial epigastric artery
and vein

External pudendal artery
and vein

Great saphenous vein

:r B
2 !

5th costal cartilage

Anterior layer of rectus
sheath

Rectus abdominis

External oblique

Tendinous intersection

Anterior superior iliac
spine

Aponeurosis of extern

oblique

Superficial fasgiz
ayer

Intercrural fibers

llioinguinal nerve
Spermatic cord

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

_the great

(lonQ)
saphenous

vein;




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. Itis also
where the inferior epigastric vessels perforate the rectus
abdominis.

Inferior epigastric artery
tus abdominis Medial umbilical ligament

Median umbilical
ligament



Clinical notes

 Muscle rigidity and referred pain:-
confusable:-

- peritoneum inflammation

- voluntary contraction du to cold
examiner hand.

Solved by :- flex the hip joint In supine
position, examiner warm his hand



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.







Inguinal Ligament

a- thick, inrolled lower border of the
aponeurosis of external oblique, and
stretches from the anterior superior iliac

spine to the pubic tubercle;
0- forms the 'floor' of the inguinal canal. (It
nas also been called the crural arch, or

Poupart's ligament.)

Internal Rectus
oblique abdominis

Transversus
i\ abdominis
.‘;4.‘::.;‘2 . ‘ e

AR
' :
\ N \

External oblique

Aponeurosis of
external oblique

» Inguinal ligament S
Lateral crus \_( - \-e-_ Superficial inguinal ring
\J {
l

)N\\ Medial crus

P Pubic tubercle

Intercrural fibers




- In adults it is 12— 14 cm in length and
inclined at 35—40° to the horizontal.

d- Its lateral half is rounded and more

oblique;

e- Some fibres pass upwards and medially
to join the rectus sheath and the linea alba;
these constitute the reﬂected part of the

iInguinal
ligament

Ascending branch
of deep circumflex
iliac artery

Obliquus tnternus
Fascia transversalis —-
Spermatic cord
Falx inguinalis

\ w S ‘;‘ .
Reflected — \ = -

part of inguinal
ligament

Femoral canal

Femoral vein
Femoral artery

Fundiform ligament



At the medial end of inguinal ligament , some
of it's fibers extend posteriorly and laterally
to the pectin pubis is known as the lacunars
ligament complex.

it” posterior fibers extend laterally and is concave and

forms pectineal ligament which form the medial boundary
of the femoral ring;

Pectineal Inguinal

\ ligament ligament
Cavity in inter- Lacunar
pubic disc ligament

-
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Inguinal canal

 1.5inch(4 cm)

 Oblique passage in lower abdominal wall for
structures passes to and from the tetis and
round ligament in the ligament of the uterus.

 Deep inguinal ring: hall in fascia
transversalis

 No canal in childe (2 rings apposite each
other

Protrusion of the intestine into the inguinal
canal is known as an oblique or indirect
Inguinal hernia




 Superficial Inquinal RIng:

e -Is a hiatus in the aponeurosis, just above and lateral to
the tubercle of the pubis. It transmits the spermatic cord
In the male, the round ligament of the uterus in the
female and the ilio-inguinal nerve in both.

e -somewhat triangular
. . 1 ey /| /-, ‘

Anterior superior iliac
spine

/4
-

Aponeurosis of external

Internal Rectus ";;__ e I oblique
oblique abdominis | © Y ' = ' Superficial fascia,
Transversus W i 1\ / . ‘ membranous layer
‘s,_( abdominis , S\ W > ‘ Intercrural fibers
I. . -3 \ Q‘\ \ :' D\ e
' ‘N R 2 ; llioinguinal nerve
External oblique AR it

fie ring is smaller in

Aponeurosis of
external oblique
the female.
; : Intercrural fibers
Inguinal ligament , .
I == Superficial inguinal ring Give attachment to

) \\ Medial crus :
X /& fascia, Have two crura

Lateral crus ? \’\(‘\ external spermatic
& P Pubic tubercle




Deep inguinal ring :
Oval (0.5) inches (1.3 cm) above inguinal ligament
Give attachment to internal spermatic fascia

midway between the anterior superior iliac spine and
the symphysis pubis and about 1.25 cm above the
Inguinal ligament.

It is related above to the arched lower margin of
transversus abdominis, and medially to the inferior
epigastric vessels and the interfoveolar ligament,
when present.




Walls of the inguinal canal:

anterior:- external obligue aponeurosis, +
laterally origin of internal oblique

Posteriorly:- fascia transversalis , medial
third conjoined tendon (int.&. Tr)

Inferiorly: inguinal ligament, lacunars
ligament,

Superiorly : arch of lower fibers of inter
obligue + transverse m.




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

e 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 nerv |
T N\ A |

— Obliquus externus

Inferior epigastri
vessels

assistin §
respiration

Obliguus internus

o~

Transversus
Fascia transversalis
' . . Spermatic cord (cut)
Inferior epigastric vessels

Falx inguinalis Arcuate line

Rectus abdominis
Linea alba Pyramidalis



Actions of the Anterolateral Abdominal Muscles

* Flex and rotate the trunk

e 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, defecation, vomiting,
and parturition,




Rectus abdominis Linea alba Obliquus externus

Peritoneum Transversalis fascia Transversus Obliquus internus
abdomints

I i
7

= —,
= XX
AP Peritoneum Obliquus externus L §

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 obligue 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



superficial inguinal ring. The superficial
iInguinal ring is an oblique, triangular
opening, 2to 3 cm long; its central
point is superior to the pubic tubercle.

Internal Rectus
oblique abdominis

Transversus
A\, abdominis

External oblique

Aponeurosis of
external oblique

Inguinal ligament 4 ‘ Intercrural fibers

; — icial i inal ri
Lateral ériis L Superficial inguinal ring
Medial crus

Pubic tubercle



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

(subclavian to external iliac).

& \ oy P ¢
R
R N : i 7 e oralis ma
external N e SR Poctoralis major
: RN A Rectus abdominis
oblique
muscle is
. 7th costal cartilage
excised. :
Superior epigastric
artery

Anterior layer of rect\s

shea Posterior layer of

rectus sheath

lateral cutaneous
nerves

External oblique (cut
edges)

[ Internal oblique
<

Internal oblique

Anterior superior iliac
spine
Level of C

Arcuate line

"
)|

s
——
R o=

lliohypogastric nerve
Rectus abdominis

llioinguinal nerve

Saphenous opening v
cor

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




Coverings of the cord: (a) internal spermatic fascia, derived from fascia
transversalis; (b) cremaster muscle and fascia, from internal oblique and
transversus abdominis; (c) external spermatic fascia, from external

obligue aponeurosis.

External oblique \
(cut edge)

s ‘i_mh thoracic nerve

Inferior epigastric artery
lliohypogastric nerve

oy

Internal oblique
Internal oblique (cut edge)

Transversus abdominis

Ascending branch of deep
circumflex iliac artery

Genital branch of genitofemoral

nerve to cremaster

Deep inguinal ring

Genital branch of genitofemoral

nerve to scrotal wall
Cremasteric artery

Conjoint tendon

lliohypogastric nerve

llioinguinal nerve
Fascia lata

Femqral branches of
genitofemoral nerve

Edge of saphenous opening

Femoral sheath
Internal spermatic fascia

Cremaster
External spermatic fascia

ital branch of genitofemoral
nerve to scrotal wall

Great saphenous vein



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
. external Aponeurosis of internal
Rectus abdominis  oblique oblique

External obllque
Internal oblique

Transversus abdominis

Peritoneum






Passing through the superficial inguinal ring are: (a) the round ligament
of the uterus, (b) a closely applied fatpad, (c) the genital branch of the
genitofemoral nerve, and (d) the artery of the round ligament of the
uterus;
The ilioinguinal nerve perforates the medial crus of the superficial
inguinal ring.

Site of inguinal
ligament

Genital branch of genitofemoral nerve

Anterior superior iliac
spine Fat
superficial
layer of
superficial
ascia

Membranous deep layer of superficial fascia

i
3
Intercrural fibers

llioinguinal nerve

Fatpad
Medial crus

Superficial inguinal ring

Pubic tubercle

End twigs of artery of
round ligament

Lateral crus of Pudendal cleft

superficial inguinal ring

Round ligament of uterus



In females
cremaster
muscle
does not
extend
beyond
the
superficial
inguinal
ring

Mem

Internal oblique

Cremaster

Aponeurosis of
external oblique -

{
. . Aponeurosis of exte
oblique
R .'\ \
7\-“:‘ !- he . (\
3 — llioing Q"
’t,‘\. j"“‘i o 036
= SN b
£ - ‘{ Fatpac
1 o) B
s LN ) W'V‘I-
2 .-.Z,fb AL End strana
o ligament

Inferior epigastric artery
an

veins

IVhw image in compare mode

Internal oblique

Transversus abdominis )
Fascia transversa

(cut)

Deep circumflex iliac v

artery and veins Conjoint tend:
v . Pubic tuberc
External iliac artery and vein

ranous deep layer of
uperficial fascia



the arch of the transversus abdominis muscle and

aponeurosis, laterally, arch superior to the spermatic
cord and, medially, terminate posterior to it;

'

Internal ohlique

{reflected)
External oblique Transversus
aponeurosis (cul edge) :gggr:l;r:éss i:nd
Arch of transversus
Internal oblique and abdominis
aponeurosis

Fascia transversalis

Internal spermalic
fascia

- s Cremasler and fascia
njoint tendon

Cremasler

Suspenso
ligament of penis

External spermatic
fascia

Cremaster and
fascia

Internal spermalic
fascia

Tunica vaginalis
{parietal layer)

Epididymis (head)
Tunica vaginalis

{visceral layer)
covering testis

The genital branch crosses the lower part of the external iliac artery, enters
the inguinal canal by its deep ring and supplies the cremasteric and the

scrotal skin. In females it accompanies the round ligament and ends in the
skin of the mons pubis and labium majus.



Layers covering the testis have been cut open sequentially: the
external spermatic fascia, the cremaster muscle and fascia, the
Internal spermatic fascia, and the parietal layer of the tunica

vaginalis of the testis.

Testicular artery

Ductus deferens

Testicular veins Spermatic cord

Pampiniform plexus
Ductus deferens

Testcularanery - External spermatic fascia

Body

Of epididymis gﬁad

Tunica vaginalis



Direct inguinal hernias bulge indirect inguina| hernia.

directly through the ) _
abdominal wall, medial to the Schematic horizontal

inferior epigastric artery (C). section



* 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

Superficial externa
Tensor fasciae latae

pudendal artery

Deep external

pudendal artery
Medial femoral

circumflex artery

Great saphenous vei;

Femaoral arterv



Mid inguinal, or
Femoral point

It marks the position of
the femoral pulse,

continuation of the
external iliac artery into
the femoral artery,
deep inguinal ring,
Immediately superior to
It,

and it lies just inferior to
the origin of the inferior
epigastric and the deep
circumflex iliac arteries

as these arise from the

external iliac artery.

Higews —

Femaral nerve

Cammon

Jemoral arvery —TRSIRTEIS

and vein —

Sartorius

= Pectineny



Branches of femoral artery to the anterior abdominal wall

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

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

« Superficial External Pudendal Artery: across the
spermatic cord (or round ligament) to supply the
lower abdominal, penile, scrotal or labial skin.

 Deep External Pudendal Artery: anterior or posterior
to the adductor longus, supply the skin of the
perineum and scrotum or labium majus



Inferior Epigastric Artery

Testicular vessels

Rectus

It raises the parietal peritoneum of the o | S8
anterior abdominal wall as the lateral . | NN —
umbilical fold .

The ductus deferens, or round ligament, #erir i
winds laterally round it. It supplies the
following branches:

deThe cremasteric artery accompanies g b
the spermatic cord, .
eA pubic branch, anastomoses with the
pubic branch of the obturator.
UeMuscular branches supply the
abdominal muscles and peritoneum
UCutaneous branches perforate the
aponeurosis of the external oblique,
supply the skin and anastomose with
branches of the superficial epigastric
artery.

Femoral nerve

Femoral ring

External iliac
vessels

Ductus deferens

‘emoral branch of genitofemoral nerve
artery




Arcuate line Transversus

Rectus
abdominis

Inferior
epigastric
artery and
vein

Falx inguinalis  Interfoveolar ligament



Referred pain

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

Duodenum, head of
pancreas

Gallbladder Gallbladde
i Small intestine ERieT
Appendix (pink)
Cecum and Sigmoid
ascending colon colon

Kidney and
ureter



B Scapula
Oblique fissure of 1 ‘
left lung 1! ‘
i a : Oblique fissure of
(z right lung
4l
e
Left dome of 4! Right dome of
diaphragm / diaphragm
Left suprarenal
gland
Spleen Right suprarenal gland
Left kidney
Outline of pancreas oy
Ascending colon
Descending colon Ureter
Small intestine
Cecum
Vermiform appendix
Rectum

Sigmoid colon

Urinary bladder



Serratus anterior

External oblique

Rectus abdominis

Linea semilunaris

Location of linea alba

Umbilicus

Location of inguinal
ligament



Esophageal opening
Diaphragm
Medial arcuate ligament Aortic opening

12th rib Lateral arcuate

ligament

Subcostal nerve Left crus

lliohypogastric nerve Psoas

2 Quadratus lumborum
llioinguinal nerve

Transversalis
abdominis

Obturator nerve
lliacus

Lumbosacral trunk

Lateral femoral
cutaneous nerve

Sympathetic trunk Genitofemoral nerve

Sciatic nerve

Femoral nerve
Psoas (cut end)

Genital branch



Posterior vagal

i i trunk in
Celiac gangllontﬁ?:k esophageal

hiatus

Inferior phrenic artery
and plexus

Hepatic veins

Inferior phrenic artery Costodiaphragmatic

recess

Suprarenal gland 10th rib
Suprarenal gland
Diaphragm

Superior mesenteric
artery

Transversus abdominis Sympathetic trunk
Subcostal artery and nerve

External oblique
Internal oblique

Transversus abdominis

lliohypogastric and
ilioinguinal nerves

Inferior mesenteric
artery and vein

Lateral femoral cutaneous nerve . :
Testicular artery and vein

Femoral nerv \ l ' 'y Ureter
Psoas fascia - K L

Genitofemoral nerve

' Testicular artery and vein

7/

External iliac artery and vein . :
@ = Ductus (vas) deferens



Erector spinae

Lumbar fascia, anterior,
and posterior layers

Perirenal fat
Renal fascia

Quadratus lumborum




e
- <%

Lateral cutaneous intercostals n.

(".-rl L

Intercostobrachial
nerves (T2 and T3)

Pectoralis major

Nerve to serratus

anterior Nipple

Latissimus dorsi Serratus anterior

Posterior branches of
lateral cutaneous
nerves

Anterior branches of
lateral cutaneous
nerves (T6, T7, T8)

External oblique

Aponeurosis of external
oblique

Umbilicus

Lateral cutaneous branch
of iliohypogastric nerve

Lateral cutaneous branch

of subcostal nerve (T12) terior superior




Dermatome



Dorsal branch of posterior
Ventral primary ramus of ~ Dorsal primary ramus IAereastal acary

intercostal nerve Posterior intercostal artery

Internal intercostal
membrane

_External
intercostal ™|

Lateral
CULANEOUS

Parietal pleura
branch

Sympathetic
trunk

Innermost intercostal

Internal intercostal

Membrane
Transversus

thoracis

N\t =’
External intercostal
membrane —_— e —
intercostal
Internal artery

Anterior Anterior thoracic

- e 4

Lateral
cutaneous
branch



The levator ani muscle and its fascial coverings separate the retropubic space
from the ischioanal fossa; note the free anterior borders of the

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

Inferior epigastric vessels Median umbilical ligam
i Peritoneum

Femoral nerve
Psoas and iliacus

External iliac artery and vein
Ureter

Vessels to urogenital organs

Deferent duct

Seminal vesicle

Tendinous arch
_Retropubic space

Pudendal nerve
Internal pudendal artery

Ischioanal fossa

Artery to bulb, piercing perineal
membrane

Sulbourethral glands in de
|  perineal compartment

Perineal branches of posterior femoral cutaneous nerve



The ureter crosses the external iliac artery at its origin (common iliac
bifurcation), and the deferent duct crosses the external iliac artery at its
termination (deep inguinal ring);

anomalous obturator artery branches from the inferior
epigastric artery; there are normal and anomalous obturator

veins.
Common iliac artery nternal iliac arter‘
rser Superior gluteal arter:’
Tlesticular vessels Inferior gluteal arte
Internal pudendal artery
soas fascia
‘a %, 3  Pelvic splanchnic nerve

Superior vesjcal artery

Medial/umbilical
ligament

Inferior vesical artery

Deferent duct and I Middle rectal artery

artery

mbilical artery
(obliterated)

Anomalous (accessory)
obturator vein and artery

.Obturator nerve and vein NG




The roots of S1 and S2 supply the piriformis muscle; 83 and S4 supply
the coccygeus and levator ani muscles, and S2, $3, and S4 each
contributes a branch to the formation of the pelvic splanchnic nerves;

L 4 e |
~ 2 \ & _‘ .
. \ A /; p "_.: ‘:',\ 3 -.'
lliolumbar artery N - AR R
B LS L T .
“/i V{f B S Sympathetic trunk and
, "\-"/. Ny N, 7 75 ganglion
Internal iliac artery and vein —— 4 ,]" SWWEE— RSl SRR s The
LY /. £/ g X X N\
Obturator nerve / - AR A . 3 . : Lateral sacral artery ’rom L4
V. S 182 . joins
Superior gluteal nerve — - ! T Nerves to piriformis IL 5 fo
Internal pudendal artery Y i
Nerve to quadratus P ‘ form
femoris LY\ L the
Sciatic nerve fri O .
Nerve to obturator internus : ” —— Iumbos
Inferior gluteal artery™ | AN | 3 acral
Pudendal nerve | | : t k
Pelvic splanchnic nerves : A / run
Nerves to levator ani and coccygeus M/ 4 2
4
- ¢ ,
\ Coccygeal plexus

Muscular and cutaneous twias



L5 nerve

L4 nerve

Obturator nerve
Superior gluteal artery
Y, = |_umbosacral trunk

-H'". S e = 5 I\.I:::::'-.\ll .
g S Inferior gluteal artery
:}, 3 i =Y ‘._ ; . s

-— =M\ Sciatic nerve

Pudendal nerve and
internal pudendal artery

; g Coccygeus
Pelvic splanchnic nerves

the sacral
plexus is
pierced by
the superior
and inferior
gluteal
arteries,
which turn
posteriorly;
the internal
pudendal
artery
continues
anteroinferio
rly toward
the ischial
spine.



piriformis muscle pads the The coccygeus muscle conceals

posterior wall and leaves the sacrospinous ligament.
tht:ou_gh the greater pubococcygeus
sciatic foramen. muscle, chief ,

strongest part of
the levator ani
muscle, springs
Obturator nervefrom the body of
the pubis;

S2 nerve

ureler

Lumbosacral tr(mk

Ductus deferens

2rior epigastric artery

and vein Piriformis

urator
internus
muscle pads
the lateral wall
of the pelvis
and leaves the
pelvis minor
through the
Cluet lesser sciatic

Inferior rec foramen,

artery and
nerve

_ Lacunar and
pectineal ligaments

Perineal membrane

Uretha

Perineal artery

Dorsal nerve and and nerve

arterv of nenie



The perineal membrane is strong, spanning between the
ischiopubic rami, and separating the superficial and deep
perineal compartments.

External urethral
sphincter

Compressor
urethrae

Bulbourethral gland
Deep transver

perineal \

Urethrovaginal sphincter




perineal vessels are covered by the perineal membrane.

Dorsal nerve and
vessels of penis

Dorsal nerve and
vessels of clitoris

Deep perineal
vessels covereg
with perinea
membrane




dorsal artery, which ends in the glans penis. The deep dorsal
vein, originally double, ends in the prostatic venous plexus

— Deep dorsal vein _
— Dorsal artery | Of penis
ro— Dorsal nerve

Transverse perineal
ligament

Deep artery of penis
Spongy urethra

Accessory artery to
bulb

Bulb

Artery to bulb

erineal membrane

Posterior scrotal arte



