Anterior abdominal wall

The Abdomen
The Abdominal Wall

The abdominal wall consists mainly of muscles but partly of bones: Xiphisternal junction

A) The skeletal elements of the
wall are: ﬁiﬂ'&i’i

Costal

1-The five lumbar vertebrae and their intervening

intervertebral discs
2-The superior expanded parts of the pelvic bones

3-Bony components of the inferior thoracic wall

including the costal margin, rib XII, the end of rib XI

and the xiphoid process i

superior
iliac spine

Remember that the thoracic cavity is different from the thoracic Inguinal
ligament
cage. The thoracic cage is the whole boney structure including

ribs from 1-12 and the 12 thoracic vertebrae.

. . . . Pubic tubercle”  pupic crest  pypic symphysis
The diaphragm separates the thoracic cage into thoracic

cavity above and abdominal cavity below . Therefore, the thoracic cavity is part of the thoracic

cage. The other part of the thoracic cage is to contain and protect some of the abdominal organs

such as the liver, spleen and part of the stomach. In other words the thoracic cage provides

protection not only for the organs in the thoracic cavity but also for some organs within the upper

part of the abdominal cavity.
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Lumber vertebrae

They are five in number. Each vertebra is made of:

1- Body

2- Vertebral arch

spine

vertebral foramen lamina

inferior articular process

superior articular process

transverse process

pedicle

3- Pedicles that connect the body to the vertebral arch

4- The vertebral foramina ( between the body, the arch

and the
+
+
+

pedicles)

The body is kidney shaped (no articular facet)

The vertebral foramina are triangular in shape

The vertebral arch is made of 7 processes

The largest one is the spine which is directed backwards
The other remaining processes are:

Four articular; two superior and two inferior

Two transverse processes (NO articular facets)

% The fifth lumbar vertebra articulates with the base of the sacrum at the

lumbosacral joint
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B) The muscular elements of the wall are:

Posteriorly

Psoas and lliacus Muscles

12th rib

—~

Quadratus lumborum muscle

1-The quadratus lumboru ]
2- Psoas maja
3- lliacus muscle

Laterally
Predominantly formed by three layers of
muscles, (which are similar in orientation to

muscles of the thorax).

nnnnnnn

1-External oblique

2-Internal obliqu

3-Transversus abdomini

Anteriorly

1- The rectus abdominis e IR\, E—

One on each side, extending between the inferior

Aponeurosis of extemal obligu

thoracic wall and the pelvis.

Aponeurosis of internal obliqu
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Planes of the abdomen

Midclavicular

Based on two horizontal and two vertical planes the anterior

Right hypochondriac

abdominal wall is divided into nine-regions. Left hypochondr

4+ The superior horizontal plane (the subcostal plane)
it is a transverse plane immediately inferior to the costal Subcostal plang———*
margins. Passes at the level of the body of the third lumber /
vertebra and the costal cartilage of rib X (number 10). Right lumbar ———e :

Umbilical :’—\— Left umbar

4+ The inferior horizontal plane (the intertubercular plane) Transtubercular— = == = = = = = «
it is a transverse plane which connects the tubercles of the plane [ \ : Hypogastic :
iliac crests. (not the ASIS) { | ,
4+ The vertical planes pass from the midpoint of the clavicles Rightnqinal Left inquinal
Inferiorly (midclavicular point) to a point midway between the
iliac spine and pubic symphysis (midinguinal point).
These four planes establish the topographical
divisions in the nine-region organization. The Subcostal plane  Midclavicular planes
following designations are used for each - I
. - e — = — =
region: SUperiorly VB~ T
: e, |—— i )
1-The right hypochondrium Vo= AP
\;« “ = p /' ! F ™~ ft }
2-The epigastric region } N2 =S4 |
| 5]
3-The left hypochondrium N\ | 4 |
|I’l the mlddle hycochor\dr‘%hr:‘ (/,E:/ 2 B W')ryfpéchondrium
NS 0 il
4-The right flank (or right lumbar) Right fanic [} Umbircal region .%f;_mnk
5-The umbilical region, - o \ e
ngh'tgroln : Pubic region - Lsﬂ ‘grmn
6-The left flank (or left lumber) ‘ el
- =
Inferiorly IR
7-The right groin (or right iliac) iU e

8-Pubic region

9-Left groin (or left iliac)
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LAYERS OF THE
ANTERIOR
ABDOMINAL WALL

layers of the abdominal wall
1- Ski

2- superficial fascia (subcutaneous’fm

Superfcial fascia-

(Camper's fasela)

Extemal oblique mut

= Internal obliqua mus

3- abdominal musctes

4-] fascia transversalis

5- |extraperitoneal fascia

6- | parietal peritonedtn

Linea alba Rectus abdominis

" N Transversalis fascia

1- Skin

Is thin and represents the

umbil icus_inthe\
centre of the anterior

abdominal wall

Transversus abdominis

Hloinguinail nerve (L1) —

External obliqu

Thoracoabdominal nerves:
17

Suparcel faoige | ‘ “
membranous layer f Tansvarsus
(oCSTYN3 Totel ‘ \ | 1| abcominis muscle
/|l “ |
R > } il Transwersalis fascie
‘ | i
| /
\ /
/ | ) i
N 2
\ \‘-—-,"‘ == / \
N\ / |

Paral patneum  Extapertoned fascla

T8

Superior
epigastric a.

Inferior
epigastric a.
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2-The superficial fascia |

aponeurosis
of external
oblique muscle

The superficial fascia of the anterior abdominal wall is a layer of
fatty connective tissue. It is usually a single layer above the

umbilicus however below the umbilicus, it forms two layers: ‘
superficlalfascia

,'\ falty layer

e (Camper's fascla)

1- superficial fatty layer
2-deeper membranous layer (Scarpa's fascla)

Superficial layer

Superficial fascia (Camper's fascia) contains fat It is continuous

over the inguinal ligament with the superficial fascia of the thigh /
. . . . Read only

and with a similar layer in the perineum. / L

ASCid lala

Deep membranous layer

Deep layer of superficial fascia (Scarpa's fascia)

) Q i |
PN, Nt posilon of

Ny
D )

4 It is thin and membranous. Read only

position of scrotum spermatic cord

# Contains little or no fat.

+ Inferiorly, it continues into the thigh, but just below the
Inguinal ligament, it fuses with the deep fascia of the
thigh (the fascia lata).
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3-Muscles of the Anterior Abdominal
Wall:
A-THE EXTERNAL OBLIQUE

Origin: from the outer surface of the lower 8 ribs

Direction of the fibers: downwards, forwards and medially

ihac crest

Insertion: by aponeurosis into inguinal ligament

1- xiphoid process, linea alba, pubic crest, pubic
tubercle and anterior superior iliac spine
Notice that the lower border of the aponeurosis of
external oblique muscle (which extends between
the anterior superior iliac spine and the pubic
tubercle) is not attached inferiorly to any bones.
It is instead folded backwards and upwards upon
itself to form the inguinal ligament

B-INTERNAL OBLIQUE \m
Direction of the fibers: upwards, forwards and medi
C-TRANSVERSUS ABDOMINIS

Direction of the fibers: pass horizontally and forwards

transversus muscle
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On either side of the midline anteriorly is
a wide vertical muscle

D-THE RECTUS ABDOMINIS—
Origin: symphysis pubis

Insertion: xiphoid process and costal cartilages of
56" and 7" ribs.

Nerve supply: lower 6 thoracic nerve
Has 3 to 4 tendinous inters
Linea semilunaris:

it is a shallow curved groove

along the lateral border of rectus abdominis muscle

xiphoid process

tendinous intersectio

rectus muscie

inguinal ligament

superficial inguinal ring

linea alba

internal oblique muscl

arcuate line

anterior superior
iliac spine

pyramidalis

spermatic cord

+ The external oblique, internal oblique and transversus abdominis muscles are

innervated generally by the lower 6 thoracic nerves

+ The 3 muscles develop 3 broad aponeuroses towards the median plane where they
become inserted into the linea alba ( a fibrous band in the anterior middle line that

extends from the xiphoid processes to the

+ The aponeuroses of the three muscles, while they traveling towards linea alba

form a sheath for rectus abdominis muscle called FeCtus sheat

symphysis pubis) .

Extarnal oblique muscle

Anterior Superor liag spine

Inguinal hgament

Femoral artery and vein
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The rectus sheath is a long fibrous
sheath that encloses th
abdominis muscle and pyramidali
muscle (if present) and contains the
anterior rami of the lower six thoracic
nerves and the superior and inferior
epigastric vessels and lymph vessels.
It is formed mainly by the aponeuroses of
the three lateral abdominal muscles

Extemal oblique muscle

Rectus abdominis muscle

Tendinous ntersection

Pyramidalis muscle

Posterior wall of rectus sheatt

Intemal oblique muscle

Arcuate line

Transversalis fascia

Linea alba

<+ Superficial inguinal ring-is a
triangular opening in the external
oblique aponeurosis lying just above
and medial to the pubic
tubercle .

=L Abdominal pr of
{ )peclovallsmajormuscle

External oblique muscle

Aponeurosts of external oblique

Inguinal ligament

External oblique
Anterior superior
llac spine

Aponeurosis of
extemal oblique
X \ \
~

Inguinal ligament Lacunar ligament

Femoral artery and vein Pubic tubercle
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4-Fascla transversalis

The fascia transversalis is a thin layer of fascia that lines the transversus abdominis muscle and is
continuous with a similar layer lining the diaphragm and the iliacus muscle.

5-Extraperitoneal Fat

The extraperitoneal fat is a thin layer of connective tissue that contains a variable amount of fat
and lies between the fascia transversalis and the parietal peritoneum

6-Parietal Peritoneum

The walls of the abdomen are lined with parietal peritoneum. This is a thin serous membrane and
is continuous below with the parietal peritoneum lining the pelvis.

10
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Abdominal aorta

12th thoracic vertebra

vertebrae.

=+ + &

Branches

Three anterior visceral branches:

1- The celiac artery

2-Superior mesenteric artery

3- Inferior mesenteric artery

Three lateral visceral branches: .+

NS
&
BN

1-The suprarenal artery
2- Renal artery
3- Testicular or ovarian artery

Five lateral abdominal wall branches

The aorta enters the abdomen through the aortic opening of the diaphragm in front of the
It descends behind the peritoneum on the anterior surface of the bodies of the lumbar

At the level of the fourth lumbar vertebra, it divides into the two common iliac arteries

1-The inferior phrenic artery
2- Four lumbar arteries

Three terminal branches:

1-The two common iliac arteries

2- The median sacral artery

11

Middle suprarenal artery

Testicular or ovarian arteries

Lumbar anteries

Common liac artery

Inferior phrenic arteries

—=— Collac tunk

o Middle suprarenal art

Left renal artery

Superior mesanteric ¢

Infenor mesentenc at

e P08 major must

—————— Madian sacral ante
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Inferior phrenic artery

Superior sup | arteries

Left suprarenal gland

Right suprarenal gland

Middle
suprarenal artery

Inferior
suprarenal artery

Right kidney

Infarine vana rava

Superior mesenteric artery

Celiac trunk
Foregut
Blood
supply
of the
gut
Midgut
= Abdominal
Hindgut aorta
Inferior mesenteric artery

12
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Veins on the Posterior Abdominal Wall
Inferior Vena Cava
4+ The inferior vena cava conveys most of the blood from the body below the diaphragm to
the right atrium of the heart
+ It is formed by the union of the common iliac veins behind the right common iliac artery
at the level of the fifth lumbar vertebra
+ It ascends on the right side of the aorta, pierces the central tendon of the diaphragm at
the level of the eighth thoracic vertebra, and drains into the right atrium of the heart.
The inferior vena cava has the following tributaries
o Two anterior visceral tributaries: the hepatic veins -
o Three lateral visceral tributaries: the right suprarenal vein (the left vein drains into the left
renal vein), renal veins, and right testicular or ovarian vein (the left vein drains into the
left renal vein)

o Five lateral abdominal wall tributaries: the inferior phrenic vein and four lumbar veins
e Three veins of origin: two common iliac veins and the median sacral vein

Portal Vein (Hepatic Portal VVein) -

e The portal vein drains blood from the abdominal part of the gastrointestinal tract from
the lower third of the esophagus to halfway down the anal canal; it also drains blood from
the spleen, pancreas, and gallbladder. The portal vein enters the liver and breaks up into
sinusoids, from which blood passes into the hepatic veins that join the inferior vena cava.
The portal vein is about 2 in. (5 cm) long and is formed behind the neck of the pancreas
by the union of the superior mesenteric.and splenic veins .

inferior vena cava

inferior mesenteric vein
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The liver stores and modifies

Some substances that have been
absorbed from the gastrointestinal
tract .For example,

» The liver converts glucose
into glycogen for storage

> The liver also detoxifies

harmful substances, such as
alcohol,

» destroys bacteria by
phagocytosis

Portal Circulation

For all the above reasons All the
venous derange from the
gastrointestinal tract

Should go first to the liver (never
to heart directly)

Therefore, the veins of all the
organs of the gastrointestinal tract
drain back to the liver via two
main veins:1- superior mesenteric

Hepatic Inferior vena cava Stomach

HEPATIC PORTAL

) i Spleen
/

Left gastric
Pancreas

Liver

(behind stom:
Cystic Pancreatic

Left gastroep

Right gastri
Gallbladder OF Qe

Duodenum

Pancreaticoduodenal

Pancreas — W

Transverse colon

Right colic

Ascending colon -

Cecum ) \ lleum a5 Sigmoid colol
JAN t‘ !

Appondx . : ,;J Superior recti

(] f '.‘ ‘ e
“ )‘\_/},&ﬂ] |
KR

"1 Drain into superior mesenteric vein

vein

Then the two veins unite behind

the neck of the pancreas to form the
portal vein

m> 1iood into THE LIVER

The portal vein then convey the

v

The blood from the liver via the
hepatic veins goes back to the
heart through the inferior vena
cava
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