Anatomy and Embryology

Abdomen and Pelvis: Lecture 1

Dr AMAL ALBTOOSH

Structural Boundaries - Inguinal Canal - Primitive
Gut
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Abdominal Wall Inguinal Region Primitive Gut

Fascial strata and the Clinical anatomy of the canal Early embryonic folding and

musculoskeletal envelope. and hernias. partitioning.
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PAIN LOCATOR: WHERE DOES IT HURT?

20

Stomach, Liver, P-ancreas,
Duodenum, Spleen,
Adrenal Glands

muscles Lumbar vertebra
Inferior view * Boundary indefinite and overlapping




| Stratification of the Wall

1

Skin

Protective integument.

2

Camper's

Fatty superficial fascia.

3

Scarpa's

Membranous deep fascia.

4

Ext. Oblique

Superficial flat muscle.

S

Int. Oblique

Intermediate muscle.

6

Transversus

Deepest flat muscle.

7

Transversalis

Endoabdominal fascia.

8

Peritoneum

Parietal serous layer.




Strata of the Abdominal Wall

Sequential Stratification

The anterolateral wall comprises eight distinct layers

from superficial to deep:

Skin & Superficial Fascia: Camper (fatty) and Scarpa (membranous).
Muscular Layers: External Oblique, Internal Oblique, Transversus Abdominis.

Internal Boundary: Transversalis Fascia and Parietal Peritoneum.

e Internal oblique

== e Deep investing fascia

9 Transversus abdominis

Superficial investing fascia

@ Transversalis fascia
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External oblique = @ Extraperitoneal fat

1

Intermediate investing fascia 5 @ Parietal peritoneum
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layers of the subcutaneous abdominal

SM(M ) o———— Superficial Facia
- Membranous Layer ——
(Scarpa's Facia) \

% Camper's fascia (fatty) and‘Scarpa's fascia’
(membranaus) are the two distinct layers of the

subcutaneous abdominal wall.
s Camper’s Fascia (Fatty Layer, adipose-rich outer layer):

o——— Fatty Layer
(Camper's Facia)
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Line of Fusion

1. Superficial

2. composed of loose areolar tissue and fat.
3. It continues inferiorly to the thigh

4. provides insulation and padding.




layers of the subcutaneous abdomin
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Scarpa’s Fascia (Membranous Layer):

Deep to Camper’s

rich in elastic fibers.

It attaches inferiorly to the tensor fasciae latae (thigh)
and blends medially with the linea alba.

Inferiorly, Scarpa's fascia continues as the Dartos fascia
in the scrotum and'Colles' fascia in the perineum.
Scarpa’s fascia limits the spread of urine or blood
leakage (extravasation) in the lower abdomen and
perineum.

Covering layers of testicle
(schematic drawing)




Muscles of the Anterolateral Wall

Flat Muscles

External Oblique: Fibers run
'hands-in-pockets'.
Aponeurosis forms inguinal

ligament.

Internal Oblique: Fibers run

superomedially.

Transversusg: Deepest)layer;

runs horizontally.

linea alba

rectus fascia

rectus
abdominis

transversus
abdominis

B — —

8 internal
~

¥ oblique

/7 /
v external
a8y oblique



Muscles of the Anterolateral Wall

c;r\’M uscles

Rectus Abdominis: Paired,

Rectus abdominis Rectus sheath

segmented by tendinous

intersections. Transversus abdominis

Linea semilunari

{ Pyramidalis: Tenses the linea Internal oblique

alba; absent in 20% of people.

Linea alba External oblique

Pyramidalis

—— Inguinal ligament



Functions
Support viscera.

s Compress abdomen

a3 N9

(Valsalva).

& rotation of trunk.
—_—

Maintain posture.

FLEXION

EXTENSION

ROTATION

LATERAL
FLEXION




CT et Coveling dhe_ (ectth muscles

The Rectus Sheath & Arcuate Line

External oblique muscle

Rectus abdominis muscle

Tendinous intersection

Posterior wall of rectus sheath

Internal oblique muscle

Arcuate line

Transversalis fascia

Pyramidalis muscle

Above the arcuate line of Douglas

External oblique Aponeuroses of external
Internal oblique and internal obliques

Camper’s fascia

Transversus abdominis ] Linea alba

g

Transversalis fascia

Scarpa’s fascia

Semilunar line

Below the arcuate line of Douglas Aponeuroses of external and internal
obliques and transversus abdominis

\

Structural Variations

The aponeurotic envelope surrounding the rectus muscle

changes at the Arcuate Line:

sSuperior 2/3: Int. Oblique aponeurosis splits to form

anterior and posterior laminae.

Inferior 1/3:°All aponeuroses move anterior to the
rectus muscle.

Posterior Wall: Below the line, the rectus is in direct

contact with the transversalis fascia.



The Inguinal Canal: Boundaries

Anatomical Passage

An oblique tu ugh the lower abdominal wall

(approx.@ong).

|Contents:

> Spermatic cord (males)
> Round ligament (females)

> The llioinguinal nerve. nu, »
ano(_
Semafel

|Boundaries (MA‘_T):

Roof (M): Muscles (Internal Oblique, Transversus)

Anterior (A): Aponeurosis (External Oblique).
@EGEE): Ligament (Inguinal/Lacunar).

Posterior (T): Transversalis fascia & Conjoint Tendon

Inguinal Canal

Extemnal llac anery
Extemal lllac vein
Extraperitoneal tissue Parietal peritoneum

Transversus abdominus muscle
Internal olique muscle

Inferior epigastrn

Transversals fascs
Deep (intermal) inguinal ring

Rectus abdomins muscle
Aponewoss of external

oblique muscle Conjoint tlendon

Superficial (extornal) inguinal ring

Spermatic cord

External spermalic fascia
Cremasteric muscle and fascia
Internal spermatic fascia



Inguinal Hernias & Hesselbach’s Triangle

Hesselbach’s triangle (or the inguinal triangle)
is a specific, weak region of the lower anterior
abdominal wall where direct inguinal hernias

typically protrude.

/5%

\ Deep inguinal

Indirect Hernia

Lateral to epigastric vessels. Enters via Deep Ring.

|Direct Hernias: Occur medial to inferior
epigastric vessels through the inguinal

(Hesselbach's) triangle.

Rectus
abdominis
muscle

\\‘ lv'ng

-

Hesselbach’s

Inguinal triangle
ligament
Superficial
inguinal ring




Abdominal
Muscles

Abdominal muscle

Peritoneum
(lining of abdomen)

Skin

Loop of
intestine

Intestines

Hernial sac

Subcutaneous
fatty tissue

Peritoneum




Embryology

Formation of the Primitive Gut

-

-
SimpleMed
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Buccopharyngeal

Vitelline Duc
Allantois

Cloacal membrane
Cloaca



Embryonic Folding & Tube Formation

*  Transverse section

Transverse section

Transverse section

I Ectoderm
I Mesoderm
Endoderm
0 Amnion
% Hypoblast

J

Yolk sac

<

Sagittal
section

Transverse
section

Transverse
section

Two Planes of Folding

During the4th weekjthe flat trilaminar disc

undergoes folding to form a cylinder:

Lateral Folding: Closes the body wall,
leaving the midgut suspended in the center.
Cephalocaudal Folding: Incorporates
endoderm to create the Foregut and

Hindgut.

Vitelline Duct: The connection between the

midgut and the yolk sac.



The Rule of 3s: Gut Divisions

Region
Foregut
Midgut

Hindgut

Artery

Celiac Trunk

Superior
Mesenteric A

INnferior
Mesenteric A

Derivatives

Stomach, Liver

Small Intestine

Distal Colon

Coprogrt @

Umbslcat artery
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Mesentery Development Suspension & Compartments

The gut tube is suspended by double layers of peritoneum:

1-‘Dorsal Mesentery: Suspends the entire tube; contains all major vessels.

2-Ventral Mesentery: Exists only in the foregut; gives rise to the Lesser Omentum and Falciform

Ligament.
Representative ) Cardiac inci
left and right Dorsal Representative ardiac incisure
vagal mesentery vagal branches
branches
Ventral Fundus
mesentery

Lesser
curvature

Greater
curvature
(former
dorsal wall)

Rotation of the stomach will
later rearrange these into the

Greater and Lesser sacs.
Body

Celiac ganglion

A 27 days B 28 days C 35days



