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» Meeting and fusion of cranial, lateral, and caudal edges of the embryo
create the primordial foregut and hindgut

« Slow fusion of midgut-due to presence of yolk sac. Midgut remains open until
week 6-connects to yolk sac via vitelline duct.

« Buccopharyngeal membrane opens at 4 and cloacal membrane at 7 weeks
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The primitive gut tube initially hangs from the poste-
caudal to bucco- ior body wall by a broad bar of mesenchyme but, 8,
pharyngeal membrane. in regions inferior to the septum transversum this con-

nection thins out to form a membranous dorsal mes-

entery composed of reflected peritoneum.




The foregut has many % bl Esophagus
derivatives L ‘ elongates rapidly

Pharynx and its derivatives Appears to grow faster at its cranial
Lower Respiratory tract " than caudal end.
Esophagus | ) Stomach does not descend but
- arises from a region just caudal to
Stomach septum transversum that has been
Duodenum proximal to ampulla of Vater = fated to be stomach.
Liver | : Epithelium obliterates lumen of
L - esophagus and is recanalized by
Biliary Apparatus apoptosis (week 8).
Pancreas y T « Failure causes polyhydramnios
5 « Esophageal atresia or tracheo-
From stomach to biliary apparatus, all are supplied ‘{% esophageal fistula.

by the celiac artery, “the artery of the foregut.” Stomach enlarges and rotates

Obliteration of the lumen and The stomach rotates 90° in a
recanalization occurs clockwise direction

Venural
mesentery.

A 2700

Figure 9-3. Rotations of the stomach. A~C, Oblique frontal views; D, direct frontal view. The posteror
wall of the stomach expands during the fourth and fifth weeks to form the greater curvature. During t
seventh week, the stomach rotates clockwise on its longitudinal axis (when viewed from above).

» Dorsal surface grows faster than the ventral to create the
gut lumen. c> oliferation of the endodermal lining completely S 4
o I e Y ek o Wncomplete or greater and lesser curvature. Acquires a transverse position

Rotation of Rotation of the stomach
the stomach forms the omental bursa
creates the

lesser sac

s
Dorsal mesogastrium
moves to left.
Ventral mesogastrium
attaches to liver and
body wall.
Inferior recess forms
the greater omentum

« Layers fuse to
obliterate the lesser
sac




Movements of the mesentery
and stomach are made

possible by vacuolization due
to selective apoptosis

/\/acuoles

Dorsal
mesentery

Figure 9-4. The rotation of the stomach around its axis with
right side of the thick mesenchymal bar that initially suspends the stomach from the posterior body wall.
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Hepatic diverticulum grows
from the duodenum into the
ventral mesentery

Begins ~ week 4
Divides into cranial
and caudal buds.
Cranial bud grows
faster and becomes
the hepatic
parenchyma;

« Hematopoietic
colonists arrive ~
week 6

Caudal bud'gives
rise to the biliary
system.
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Mid 5th week Mid 6th week
Figure 9-8. Formation of the liver and associated membranes. As the liver bud grows into the ventral
mesentery, its expanding crown makes direct contact with the developing diaphragm. The ventral mesen-
tery that encloses the growing liver bud differentiates into the visceral peritoneum of the liver, which is
reflected onto the diaphragm. This zone of reflection, which encircles the area where the liver directly
contacts the diaphragm (the bare area), becomes the coronary ligament. The remnant of ventral mesen-
tery connecting the liver with the anterior body wall becomes the falciform ligament, whereas the ventral
mesentery between the liver and lesser curvature of the stomach forms the lesser omentum

Rotation of the stomach

Pancreas arises from dorsal and ventral
buds.
Rotation brings ventral to dorsal bud.
Buds fuse.
Ventral duct becomes the main pancreatic duct
but the dorsal bud forms most of the pancreas
Ventral bud forms only the uncinate process
and inferior part of the head of the pancreas.




Aberrant rotation causes an
annular pancreas

Figure 9-7. The ver
opposite directions to fu:

Derivatives of the midgut

> Small intestine (except for the proximal
duodenum.

> Cecum
> Appendix
> Ascending colon

> Right 1/2 to 2/3 of the proximal transverse

colon

> All are supplied by the superior mesenteric

artery (“the artery of the midgut”)

The midgut
grows
rapidly and
herniates
into the
umbilical
cord

The midgut
rotates
around an
axis of the
superior
mesenteric

artery:
1.90°
2. 180°

Midgut hernia reduced at
week 10.




Rotation of the midgut

Cranial and caudal loop form.
Cranial growth >>> caudal growth.
. Apex of loop is vitelline duct.

> 4. Cranial loop moves to right and caudal loop to
left (90° counterclockwise).

> 4. Reduction of midgut hernia with rotation a
further 180°.
« Brings cecum to right
« Moves down
« Becomes secondarily retroperitoneal.

D i . i Secondarily
viscera viscera _ retroperitoneal

viscera

Thoracic
esophagus

Abdominal esophagus Duodenum
Liver
Gallbladder and bile duct
Stomach Pancreas
Transverse colon
Jejunum and ileum
Ascending colon

Descending colon

. Rectum
Sigmoid colon

Figure 9-10. Intraperitoneal, retroperitoneal, and secondarily retroperitoneal organs of the abdominal
gastrointestinal tract.

Persistent attachment ‘Meckel's diverticulum
A o umbilicus

B omphalomesenteric fistula C  omphalomesenteric cyst D omphatomesenteric ligament
(fibrous band)
Figure 9-21. Meckel’s diverticulum. A, A typical Meckel’s diverticulum is a finger-like projection of the
ileum located about 100 cm proximal to the cecum. A Meckels diverticulum may form (B) a patent fistula
connecting the umbilicus with the ileum, (C) an isolated cyst suspended by ligaments, or (D) a fibrous
band connecting the ileum and anterior body wall at the level of the umbilicus. (Drawings courtesy of
Children’s Hospital Medical Center, Cincinnati, OH.)

Loops of bowel fuse with the
body wall and become
secondarily retroperitoneal

Mesonephros
(embryonic kidney).
Somatopleuric

‘Retroperitoneal
Intraperitoneal

Retroperitoneal

Figure 6-4. The distinction between and secondarily posi-
tions of the viscera. A, Viscera suspended within the peritoneal cavity by a mesentery are called intraperito-
neal, whereas organs embedded in the body wall and covered by peritoneum are called retroperitoneal. 5,
The mesentery suspending some intraperitoneal organs disappears as both mesentery and organ fuse with
the body wall. These organs are then called secondarily retroperitoneal

Volvulus is a serious
complication of excessive
flexibility

Distended
duodenum

Figure 9-20. Volvulus. Volvulus may occur as
suspended regions of the gut twist around
themselves, constricting the  intestine ~and/or
Transverse  compromising its blood supply.
colon

Site of volvulus

Small
91days intestine

-Descending
colon

Derivatives of the hindgut

Left 1/3 to 1/2 of the distal transverse colon
Descending colon

Sigmoid colon

Rectum

Superior part of anal canal

Epithelium of unrinary bladder and most of the
urethra

> All are supplied by the inferior mesenteric
artery, “the artery of the”. hindgut




The hindgut is originally a
cloaca-partioned to form
rectum and urogenital sinus

Urorectal septum divides the

Tourneux fold
Right Rathke fold

Figure 9-11. Subdivision of the cloaca into an anterior primitive urogenital sinus and a posterior rectum
between 4 and 6 weeks. The urorectal septum that divides the cloaca is composed of three distinct septa.
Initially, a superior Tourneaux fold grows inferiorly to the level of the future pelvic urethra. Separation is
then completed by left and right Rathke folds that grow in a coronal plane.
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If anything can go wrong it
will; anorectal malformations




Urachal Urachal cyst

diverticulum

Q Urachal sinus

B
Cc D
Figure 9-22. Fate of the allantois. 4 Normally, the allantois becomes occluded to form the urachus or
median umbilical ligament of the adult. Very rarely, parts of the allantois may remain patent, producing
(B) a urachal fistula, (C) a urachal sinus, (D) a urachal diverticulum, or (€) a urachal cyst.
Table 9-1

The Derivatives of the Primitive Gut Tube
REGIONS OF THE

DIFFERENTIATED GUT TUBE ACCESSORY ORGANS DERIVED FROM THE GUT TUBE ENDODERM
Foregut
Pharynx Pharyngeal pouch derivatives (see Ch. 12)

Thoracic esophagus
Abdominal esophagus
Stomach
Superior half of duodenum Liver parenchyma and hepatic duct epithelium
(superior to the ampulla of Vater) Gallbladder, cystic duct, and common bile duct
Dorsal and ventral pancreatic buds (exocrine cells and pancreatic duct
epithelium; probably also pancreatic endocrine cells)
Midgut
Inferior half of duodenum
Jejunum
leumn
Cecum
Appendix
Ascending colon
Right two thirds of transverse colon
Hindgut
Left one third of transverse colon
Descending colon
Sigmoid colon
Rectum Urogenital sinus and derivatives (see Ch. 10)

The END

Have a nice day!

Table 9-2
Derivatives of the Septum Transversum

REGIONS OF SEPTUM
TRANSVERSUM DERIVATIVES

Cranial region Central tendon of the diaphragm

Myocytes of the pleuroperitoneal membranes

Central mesenchyme Hematopoietic cells of liver
Caudal region (ventral mesentery)

Falciform ligament
Visceral peritoneum of the liver, including the coronary ligament
Visceral peritoneum of the gallbladder

Lesser omentum, including the and b

Endodermal sheet
Representative
vitelline artery

Yolk sac
Viteline
arterial sprouts
Umbilical o
B 200ays Hindgut
Hindgut
Foregut
Yol sac
Aortc arch
Vitelline duct C 24days

Allantois

A 260ays D 260ays

Figure 9-1. A, The foregut, midgut, and hindgut of the primitive gut tube are formed by the combined
action of differential growth and lateral and cephalocaudal folding. The foregut and hindgut are blind-
ending tubes that terminate at the buccopharyngeal and cloacal respectively. The midgut is
at first completely open to the cavity of the yolk sac 8, C, As folding proceeds, however, this connection is
constricted to form the narrow vitelline duct (D).




