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❖ It can be divided into 3 parts: The Foregut, midgut, and hindgut. 

 

 

❖ Gastrointestinal tract is a hallow 

tube starts with the oral cavity 

continuing through the pharynx, 

esophagus, stomach, duodenum, 

jejunum, ileum, appendix, caecum, 

ascending colon, transverse colon, 

descending colon, sigmoid colon, 

rectum, and ends with the anal 

canal. 

 

 



 

  

 

 

 

The pictures beside show us the embryo 

(transverse in the middle). Above it, is the 

amniotic cavity with amniotic fluid inside 

and below it is the secondary yolk sac.  

It consists of two parts: an upper 

ectoderm (blue) and a lower endoderm 

(yellow), and between the two of them is 

a layer called the intra embryonic 

mesoderm (red) that is connected to the 

extra embryonic mesoderm.  

The embryo has a cephalic (head) and 

caudal (tail) ends. Near the cephalic end 

(between the head and the p) is the 

oropharyngeal membrane and on the 

other end is the cloacal membrane. Both 

membranes consist only of ectoderm and 

endoderm without mesoderm.   

Oropharyngeal membrane 

Located at the cranial end of the embryonic disc, it consists of a small region of tightly 

adherent ectoderm and endoderm cells, there is no intervening mesoderm, it 

represents the future opening of the oral cavity 

Cloacal membrane 

Formed at the caudal end of the embryonic disc 

It consists of tightly adherent ectoderm and endoderm cells, there is no intervening 

mesoderm. When this membrane appears, the posterior wall of the yolk sac forms a 

small diverticulum, the Allantois which extends into the connecting stalk 

 



Folding of the embryo  

❖ During the fourth week, the embryo will transform from flat layers into a tube 

through the action of two foldings: cephalocaudal and lateral foldings.   

❖ Folding of the embryo is influenced and directed by the expression of specific 

genes, in addition to that is the disproportionate growth of different parts of 

the embryo 

❖ The Cranial area of the embryo contains the Oropharyngeal membrane, the 

Cardiogenic area (the heart) and Septum transversum.  

 

❖ Cephalocaudal Folding brings the Oropharyngeal membrane, cardiogenic area 

and septum transversum ventraly, forming the ventral surface of the future 

face, neck and chest. It brings the heart into its thoracic position and septum 

transversum to the diaphragm. Cloacal membrane is brought anteriorly. 

 

 

  

  

 



 

    

Parietal mesoderm 

visceral mesoderm 

Lateral folding: result in 

joining of both ends of 

amniotic cavity until it 

(including the amniotic 

fluid) surrounds the 

whole embryo, this 

movement will also 

enclose part of the yolk 

sac inside the embryo 

forming the 

gastrointestinal tube: 

foregut, midgut, and the 

hindgut. The remaining 

part of the yolk sac 

(which is outside the 

embryo) is connected to 

the midgut by the 

vitelline duct. 
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 ❖ The mesoderm that used to surround the yolk sac forms the visceral mesoderm 

and the one used to surround the amniotic cavity forms the parietal mesoderm. 

❖ The ectoderm forms the wall of the gut (like muscles) *not sure*  

 

 



 

 

 

 

 

 

 

 

 

Development of peritoneum and mesenteries: 

Some organs develop outside the peritoneum (inside the gut wall) and stay there, called 

extraperitoneal organs (like the kidney). Others push the peritoneum partly and are not 

considered inside the peritoneum, are therefor called partly covered with peritoneum 

(like the liver). Most of them push the peritoneum until it’s completely surrounded by 

the peritoneum and are called intraperitoneal organs. As the intraperitoneal organ 

move it drags behind it a double layer of the peritoneum called the mesentery (also 

called ligaments, omenta, or folds) that carry with the blood and nerve supply and 

lympahtics of the organ.  

Theoretically, this organ is still outside the peritoneum, but practically, the layers are 

connected to each other enclosing the organ inside.      

 

 

 

 

This is midgut and hindgut 

because they only have 

dorsal mesentery 

This is foregut. The only part 

that has ventral and dorsal 

mesenteries 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

  

  

❖ Ventral Mesentery:  

Is present only in the region of the Foregut (terminal 
part of the oesophagus, the stomach and the upper 
part of duodenum). Thus the foregut has dorsal and 
ventral mesenteries, while the midgut and hindgut 
have got only a dorsal mesentery. 

The ventral mesentery is derived from Septum 

Transversum.; its free lower margin contains the 

Hepatic art., Portal V. and Bile duct. On the other 

margin there’s the umbilical vein that carries blood 

from the mother to the liver and then to the heart 

Liver develops in the ventral mesentery and divides it 

into Lesser Omentum and Falciform Ligament. 

 

 

❖ Mesenteries: 

Parts of the gut tube are suspended from the dorsal and ventral body walls by Mesenteries. 
The latter are double layers of peritoneum that surround the organ and connect it to the 
body wall, such organ is called intraperitoneal. 
When an organ is sitting directly on posterior abdominal wall and covered by peritoneum on 
its anterior surface only, it is called extraperitoneal (retroperitoneal) organ. 
Ligaments: are double layers of peritoneum pass from one organ to another or from an 
organ to the body wall.  
Mesenteries and ligaments provide pathway for blood vessels, lymphatics and nerves to go 
to and come from the abdominal viscera. 
Folds and Omenta are other forms of peritoneal layers.  
By the 5th week, the lower part of the foregut, midgut and major part of hindgut are 
suspended from posterior abdominal wall by dorsal mesentery.  
Dorsal mesentery extends from the lower part of Oesophagus to the Cloacal region.   
 



  

❖ Then the alimentary tract starts to elongate. 

Most parts increase in length especially 

between four fixed regions. 

❖ The points of fixation are: 

A- The point where the oesophagus passes 

through the developing diaphragm. 

B-  The point where the proximal part of 

the duodenum lying on the posterior 

abdominal wall. 

C-  The point at junction between the mid 

and hind gut. 

D-  The point where the rectum passes 

through the pelvic diaphragm. 

❖ As each part elongates, it forms folds. 

 ”بترهل“

 

 

 

 

Development of stomach: 

Stomach appears as a fusiform dilatation in the foregut at age of the 4th week. Along the 

right and left sides of the stomach and esophagus is the Vagus nerve. {Reminder: the 

opening of the esophagus on the diaphragm is at level T10}. Its appearance and position 

changes greatly as a result of the different rate of growth in various regions of its wall 

and also due to its rotation around a longitudinal and anteroposterior axis. 

The stomach rotates 90° in clockwise direction around its longitudinal axis, thus its Lt. 

side becomes anterior and its Rt. Side becomes posterior.  

Simultaneously its nerves also change their position, hence, the Lt. Vagus nerve now is 

anterior and the Rt. Vagus is posterior. But stays at the right and left sides of the 

esophagus. 

During this rotation, its left wall grows faster than the right side, this gives rise to the 

development of Greater and Lesser curvatures. Appearing J-shape      



 

  

❖ As it rotates longitudinally, part of the peritoneal cavity is trapped behind the 

stomach (forming a space called the lesser sac or omental bursa) and the dorsal 

mesentery stretches (elongates) and swings to the left side of the posterior 

abdominal wall and part of it fuses with the wall moving the dorsal mesentery to the 

left (i.e. the dorsal mesentery was connected to the posterior abdominal wall at the 

middle, but when the stomach rotated, it moved to the left side by stretching, folding, 

then fusing with the wall just in front of the left kidney. ) 

❖ The spleen develops in the dorsal mesentery of the stomach (between the left kidney 

and the stomach) and is connected to the left wall of the abdomen by the Lienorenal 

Ligament and to the stomach by the Gastrolienal ligament. 

❖ Note: the doctor skipped the anteroposterior axis rotation, explained this and went 

back to the rotation, so I rearranged the slides and pictures according to the doctor. 

 

❖ Formation of Lesser Sac (Omental Bursa): 

 Stomach has dorsal and ventral mesenteries; due to the axial rotation and disproportionate 
growth of the stomach during the fifth week of development, there is a change in the position 
of these mesenteries. 
Longitudinal rotation pulls the dorsal mesentery to the left and creating a space behind the 
stomach, this space is called Omental Bursa or Lesser Sac 
At the same time, the ventral mesentery is pulled to the right. 
The Spleen develops as a mesodermal proliferation in the left layer of the dorsal mesentery of 
stomach. 
With continued rotation of the stomach, the dorsal mesentery of stomach lengthens, and the 
portion between the spleen and dorsal midline swings to the left and fuses with the peritoneum 
of the posterior abdominal wall. 
The fused two layers (posterior leaf of the dorsal gastric mesentery and the peritoneum 
covering the posterior abdominal wall) degenerate.   
    



 

  

 

 

 

 



Back to rotation 

Rotation of stomach around an anteroposterior axis: 

Upper and lower ends of stomach originally lie in the midline, but during further 

development, the stomach rotates around anteroposterior axis (anticlockwise) in 

a way that its pyloric end moves to the right and upward and its cardiac end 

moves to the left and slightly downward, thus the stomach axis extends from 

upper left to lower right. 

Note: the doctor was in the middle of explaining something, but Dr.Riyad cut him 

off so I didn’t write it.



 


