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  ͼ ب˴ص˶يرًا

Important 

Dr. notes 

Explanation 

Embryology 
436 

- We recommend you to 

study anatomy of pancreas 

and small intestine.   



O B J E C T I V E S  
- At the end of the lecture, the students should be 
able to : 
 
- Describe the development of the duodenum. 
- Describe the development of the pancreas. 
- Describe the development of the small intestine. 
 
Identify the congenital anomalies of the small 
intestine : 
o Congenital omphalocele. 
o Umbilical hernia. 
o MeĐkel’s diverticulum.  



Development Of The Duodenum: 

- Stages in the development of duodenum,  liver, biliary ducts and pancreas (pic.A-D). 

 

- Early in the 4th week, the duodenum develops from the endoderm of primordial gut* of : 

1-Caudal Εتح) )part of foregut    2-Cranial ϕϭف) ) part of midgut     3-Splanchnic mesoderm**. 

 

-The junction*** of the 2 parts of the gut lies just below or distal to the origin of bile duct (pic,C -D).  

*It’s aŶ iŶtra-embryonic 

endoderm That Divided into: 

Foregut, midgut, hindgut 

***it’s the juŶĐtioŶ ďetweeŶ the 
two part of duodenum **give smooth muscle 

Useful video 

4th week 

5th week 6th week 

5th week 

liver 

Forgut is(Proximal part) Midgut is (Distal part ) 

https://www.youtube.com/watch?v=rs44cXvjbMA


Cont.. 

 

 
-The duodenal loop: 
 

1-The duodenal loop is 

formed and projected 

ventrally, forming a C-

shaped loop. 

2-The duodenal loop is 

rotated with the 

stomach to the right.  

(90) degrees 

3- It comes to lie on the 

posterior abdominal wall 

retroperitoneally* with 

the developing pancreas. 

During 5 th and6 th weeks, the lumen of the 

duodenum is temporarily obliterated because 

of proliferation of its epithelial cells. 

Normally degeneration of epithelial 

cells occurs 

the duodenum normally becomes 

recanalized by the end of the embryonic 

period**( end of 8th week) 

*except the first small part of duodenum.  

-Δيتسد :  الخلاص Ώϭدس الأنبΎالسϭ مسΎع الخϭفي الأسب ϙ؛ لذلΏϭنب΃ رة عنΎعب ϡدينϭالدي

 ΔيΎϬمع نϭ كل΂تت ΃تبد Ύز، بعدين الخلايϠل سΎيϠثر الإبيثيΎتك Ώبسب Ύقتϭسط مϭل من الϔϘيتϭ

 الأسبϭع الثΎمن يرجع الأنبΏϭ يϔتح من جديد

** the period from fertilization to the end of 8th week 

- Fetal period: from 9th week to birth 

 



Development Of Pancreas:  

- The pancreas develops from 2 buds arising from the endoderm of the caudal part of 

foregut: 

  

1- ventral pancreatic bud : which develops from the proximal end of hepatic 

diverticulum (forms the liver and gall bladder).  

 

2- dorsal pancreatic bud : which develops from dorsal wall of duodenum slightly cranial 

to the ventral bud.  

 

- But Most of pancreas is derived from the dorsal pancreatic bud. (لانΎϬ الاكبر ) 

 

- WheŶ the duodeŶuŵ rotates​ to the right aŶd ďeĐoŵes C-shaped​,  

the ventral pancreatic bud moves dorsally to lie below and behind the dorsal bud. 

-  Later the 2 ďuds fused together​ and lying in the dorsal mesentery.  

 

* 



Development Of Pancreas: 

A ventral pancreatic bud A dorsal pancreatic bud (larger )  

 

develops from: Proximal end of hepatic diverticulum 

(forms the liver and gall bladder). 

dorsal wall of duodenum slightly 

cranial to the ventral bud 

the bud forms: 1-Uncinate process. 

2-(Inferior part of head of pancreas). 

 

(so, ventral bud give us small part) 

Upper part of  head, Neck, Body and 

Tail of pancreas.  

 

(so, dorsal bud give us a lot of parts) 

pancreatic ducts: 

 

The main pancreatic duct ( is derived from )  
 الاصϔر ϭ الزهرϱ يندمجϭا مع بعض ϭيعطϭنΎ السϬمين

 Εدك ϙتΎالمين بينكري 

 

The duct of the ventral 

bud.  

 

The distal part of duct of 

dorsal bud. 

 

The accessory pancreatic duct ( is derived from ) 

                   

___ 

 

Proximal part of duct of 

dorsal bud. 

- The parenchyma of pancreas is derived from the endoderm of pancreatic buds. 

- Pancreatic islets* develops from parenchmatous pancreatic tissue  

- Insulin secretion begins at 5th month of pregnancy *important* 

 

*its function is to secrete insulin 

And we can found islet a lot in the tail part of pancreatic tissue 

This slide is very important  

Before   
After They are two ducts open in duodenum 



Development Of Small Intestine: 

- So, the small intestine is developed from :  
 

1. Caudal part of foregut. 
2. All midgut. 
 
- Midgut is supplied by superior mesenteric artey (artery of midgut).*** 

 

Derivatives of cranial part of the 

midgut loop : 

1. Distal part of the duodenum  

2. Jejunum 

3. Upper part of the ileum.  
 (حϔظΎϬ)ϭاعتبرنΎه تسϠسل يسϬل  لϭ تخيϠنΎ الأمعΎء

 

the caudal part of midgut loop: 

1. Lower portion of ileum. 
2. Cecum and appendix. 
3. Ascending colon  
4. proximal 2/3 of transverse 

colon.** 

Derivatives of caudal part of 

foregut : 
1. proximal part of duodenum  

Caudal Foregut 

Cranial Midgut (distal) 

Cranial Midgut 

Cranial Midgut 

Caudal Midgut 

- Stages of development of small intestine : 
1. Preherniation stage.  

2. Stage of physiological umbilical hernia****. 

3. stage of rotation of midgut loop. 

4. Stage of reduction of umbilical hernia. 

5. Stage of fixation of various parts of intestine 

 

Very helpful summarizing pic  

** 2,3,4 are parts of large intestine,  

The rest 1/3 of transvers colon developed from hindgut. ***very important; SMA sometimes called artery of midgut. 

**** Hernia is a condition in which part of an organ is displaced 

and protrudes through the wall of the cavity containing it. 

ΕْمنْْالميدْقΕنΎلْانتيستϭْالسمΏϠاغ 

ϭْفيْْمΎمنϬمرةْت
 هذهْالمحΎضرة

* 

* DoŶ’t forget that also froŵ Đaudal foregut 
(proximal part) 



Development Of Midgut Loop 

1- Preherniation stage: 
 
- At the biginning of 6th  week, the midgut elongates to form a venteral  
 U-shaped midgut loop  
 
- Midgut loop communicates with the yolk sac by vitelline duct or yolk stalk. 
 
- As a result of rapidly growing liver, kidneys and gut ,the abdominal cavity is 

temporarily  too small to contain the developing rapidly growing intestinal loop. 
 
2- physiological umbilical herniation 
- So ,Midgut loop projects into the umbilical cord .. this is called physiological umbilical 
herniation (begins at 6th w.). 
 

1-Preherniation Stage 2-Physiological umbilical hernia. 

- Midgut loop has a cranial limb (cephalic limb) and a caudal limb. 
 
- Midgut loop rotates around the axis of the superior mesenteric artery. 
 
- Midgut loop rotates first 90 degrees (ΔعΎالس ΏرΎϘعكس ع )  to bring the cranial limb to the right and 
caudal limb to left during the physiological hernia.  
 
-The cranial limb of midgut loop elongates to form the intestinal coiled loops (jejunum and ileum). 

 
- so after reduction of physiological hernia it rotates to about 180 degrees 
 
- This rotation is counterclockwise and it is completed to 270 degrees,  
.  

3-Rotation of the midgut loop 

 abdominal، بعدين بسبΏ ان الأعضΎء الأخرى المϭجϭدة في ال«preherniation»يطϭل ϭيϠتحϡ مع يϭلϙ سϭ ϙΎهذϱ المرحΔϠ  الميدقΕالϔكرة هنΎ ان  -

cavity   ϰϠصغيرة داخل الجنين فتضغط ع ΔحΎصلا المس΃ϭ Δبسرع ϭتنم ΔيϠالكϭ الكبد ϱزΕينتج  الميدقϭ  Εالصرة بشكل م΅ق Δبرى من فتح ϰϠع عϠلي يطΎلتΎب
 (physiological umbilical herniation)يرجع في الأسبϭع العΎشر  لانهϭمعنΎه فتϭ ϕهϭا شيء فسيϭلϭجي طبيعي في الجنين   herniationشيء اسمه 

Useful video  

ΎنΎاْمعϭركز :(ْفاليΎشΎْْمϭْاϭيديϔالϡϬفΎم  ) 
 Ύا عندنϭϠتخي(دϭعم=Εالميدق Ώϭل ) ϭه ϱϭϠلالجزء العΎكريني Ώليم  ϭي هϠϔالجزء السϭدالϭالك Ώليم 

 ϭد هϭالعم ϕر حϭالمحϭرϭبيريϭس ϙبعدين؟  ميزنتر Ώطي ϱارتر 
هي نϔس اتجΎه عΎϘرΏ  الامبريϭطبعΎ عكس السΎعΔ في )درجΔ عكس عΎϘرΏ السΎعϵϬ  Δالعمϭد  حيϠف

Ύعندن ΔعΎالس) 
 ϡϬلالمΎتصير في اليمين  الكريني( نϭيكϭ يبدا يكبرϡجينϭالجي ϡالاليϭ )دالϭالكϭ  هذا يصيرϭ رΎف اليس

 هيرنيΎ الϔيسϭلϭجيكΎلمرحΔϠْخلال 
 درجϮϳϬ Δدرجϭ  Δبكذا يصير التϭتΎل  ϭϴϬبعدين تϠف 

ϭيديϔا الϭفϭتش ϱرϭضر 

https://www.youtube.com/watch?v=AscKR_cQExY
https://www.youtube.com/watch?v=vJA1A0v6Aa4


- During 10th week, the intestines return to the abdomen due to regression of liver and 
kidneys + expansion of abdominal cavity.  
 It is called reduction of physiological midgut hernia. In 10th week !! 
 
- Rotation is completed and the coiled intestinal loops lie  in their final position in the 
left side. 
  
- The caecum at first lies below the liver (A), but later it descends to lie in the right iliac 
fossa (B) 

- The mesentry of jejunoileal loops is at first continuous with that of the ascending 
colon. 

 

- When the mesentry of ascending colon fuses with the posterior abdominal wall 

, the mesentry of small intestine becomes fan-shaped and acquires a new line of 

attachment that passes from duodenojejunal junction to the ileocecal junction. 

 

The enlarged colon presses the duodenum and pancreas against the posterior 

abdominal wall.(  C & F) 

Most of duodenal mesentery is absorbed, so most of  duodenum                      

except (for about the first 2.5 cm derived from foregut(upper part of duodenum)) and 

pancreas become retroperitoneal.  ( C & F )         
 Intestine after fixation  Intestine prior fixation  

4-Return of the midgut to abdomen 

5- Fixation of various parts of intestine 

Εقϭهذا ال ϡϬم 
 

Cont.. 

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mhhe.com/biosci/esp/2001_saladin/folder_structure/ab/m4/s7/&ei=XrRpVMCTHsbWPOWEgcgO&psig=AFQjCNEX3gMVnrxGX3huHP4xk5x5OEWYIw&ust=1416299888769999


Congenital Anomalies : 

Organ :  Details : 

 

 

 

 

Duodenum : 
 

A. Duodenal stenosis 
ϕفي  يصير تضيϡدينϭالدي 

 

 

B. Duodenal atresia 
يϔϘل بشكل كΎمل ϭعشΎن نعΎلجه يتϡ استئصΎل الجزء المϔϘل  الديϭدينϡء من  جز

 ϭتϭصيل بΎقي الأمعΎء مع بعض
 

A. results from incomplete recanalization of duodenum 

 

 

 

 

 

 

B. results from failure of recanalization leading to complete occlusion of 

the duodenal lumen, (autosomal recessive inheritance ).  

 

 

 

Pancreas: 

 

A. Accessory pancreatic tissue 
 اϭ المعدة الديϭدينϡمن البنكريΎس يخترϭ ϕيدخل داخل  جزء

 

B. Anular pancreas 
Δل  انسجϭف حϠس تΎف  السكندالبنكريϭا ΕرΎبϡدينϭالدي  ϱϭتسϭبستركشنزϭا 

A. located in the wall of the stomach or duodenum. 

 

 

 B. A thin flat band of pancreatic tissue surrounding the second part of 

the duodenum, causing duodenal obstruction.    

 

في بدايΔ فترة الجنين طبيعي يتϔϘل ϭفي  الديϭدينϡقϠنΎ ان 
يرجع يϔتح؛ لذلϙ في حΎل حصΕϠ مشكϭ ΔϠمΎ فتح  ϴالأسبϭع 

 .الأنϭميϠسسϭاءً جزئيϭ΃ Ύ كϠيΎ تطϠع هذه 

Duodenal stenosis and atresia 

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://pedsurg.ucsf.edu/conditions--procedures/pyloric-stenosis.aspx&ei=sKNhVIHPOcT1au2GgpgE&psig=AFQjCNFeYrCUEEy4dfbQ6Zi6qhIZYEQ2eA&ust=1415771238449326
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.studyblue.com/notes/note/n/mch-vocabulary/deck/4963274&ei=4aNhVKWZMIbxaI7bgqgI&psig=AFQjCNFeYrCUEEy4dfbQ6Zi6qhIZYEQ2eA&ust=1415771238449326
https://www.youtube.com/watch?v=7481ok2xsbI


Organ :  Details : 

Small intestine : important to know The hernial sac is covered by 

(in every anomalies) 

 

A. Congenital Omphalocele 

 
• It is a persistence of herniation of  abdominal contents into proximal part  of umbilical 

cord due to failure of reduction of physiological hernia to abdominal cavity at 10th week. 
 
• It is accompanied by small abdominal cavity. 
 
 
 
• Herniation of  intestines occurs in 1 of 5000 births – herniation of liver and intestines 

occurs in 1 of 10,000 births. 
 
 

• The hernial sac is covered by the epithelium of the umbilical cord or the amnion. 
 

• Immediate surgical repair is required 

B. Congenital Umbilical Hernia 

 

• The intestines return to abdominal cavity at 10th week, but herniate through an 

imperfectly closed umbilicus.  

 

• It is a common type of hernia. 

 

• The herniated contents are usually the greater omentum and small intestine. 

 

• The hernial sac is covered by skin and subcutaneous tissue. 

 

•  It protrudes during crying , straining or coughing and can be easily reduced through 

fibrous ring at umbilicus.  

 

• Surgery is performed at age of 3-5 years. So it’s Ŷot aŶ eŵergeŶĐy as the one above 

 

Congenital Anomalies :  

 

Congenital Omphalocele This slide is very important  

 

كΎفتي صغير  الابدϭمنΎلالΏϭϠ في الأسبϭع العΎشر ϭعشΎن  مΎرجع
 مΎكبر

 بعدهΎالي  الانϭميϠيسعكس  .

ΕنΎالانتست  Δتحϔبس ال ΎϬنΎمك ΕرجعΕϠϔϘتΎم 

الطϔل لكن ترجع تطϠع اذا  مΎيت΄لϡاذا ضغطنΎ عϰϠ مكΎن الϔتϕΎ تدخل الأمعΎء جϭا بدϭن 
 الطϔل بكϰ اϭ كح اϭ بذل جϬد

 

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://travandsteph.blogspot.com/2009/06/this-is-going-to-hurt-me-more-than-you.html&ei=pcRhVI2GEc7caozbgdgK&psig=AFQjCNH9WkT_WNuMJ0YWRHSergml62AlyQ&ust=1415779430001904
http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://imgkid.com/umbilical-hernia-newborn.shtml&ei=A8VhVIbnDsfzavvggegO&psig=AFQjCNH9WkT_WNuMJ0YWRHSergml62AlyQ&ust=1415779430001904
https://www.youtube.com/watch?v=1vaoR8HYJxI


Congenital Anomalies : 

Organ :  Details : 

 

C. ileal )Meckel’s( Diverticulum 

• It is one of the most common anomalies of the digestive tract, present in about 2% 
-4% of people, more common in males. 

 
• It is a small pouch from the ileum, and may contain small patches of gastric and 

pancreatic tissues causing ulceration, bleeding or even perforation. 
 
• It is the remnant of proximal part non-obliterated part of yolk stalk (or vitelline 

duct). Normally, viteline obliterate and disappear , but in this anomalie will not 
disappear  

 
• It arises from antimesenteric border of ileum, 1/2 meter from ileocecal junction. 
 

• It is sometimes becomes inflammed and causes symptoms that mimic 

appendicitis. 

• 1- It may be connected to the umbilucus by a  fibrous cord (vetline ligament), 

 2- or the middle portion forms a  cyst  

3- or may remain patent forming the fistula  

- so, faecal matter is carried through the duct into umbilicus. 

 umbilicusيخرج من ال ϭfecesالخطϭرة هنΎ انϭ ممكن ال

This slide is very important  

 

•  Yolk stalk: A narrow tube present in the early embryo that connects the midgut of the embryo to the yolk sac outside 
the embryo through the umbilical opening , It is usually obliterated, but a remnant of it may persist: most commonly as a 
finger-like protrusion from the small intestine known as Meckelis  diverticulum. (girls slids only) 

 لمΎ تϠتΏϬ تسϱϭ نϔس اعراض التΏΎϬ الزائدة 

http://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMiwp6yt6sgCFYJOFAodkosBeg&url=http://www.youtube.com/watch?v=KgQvPO3SgRI&psig=AFQjCNH_kv0RPDxqCAZsYARtwv5YNjS7KQ&ust=1446299916569597
https://www.google.com.sa/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKLWv6yu6sgCFcXXFAodBxkOdg&url=https://quizlet.com/2907016/intestines-mesenteric-arteries-portal-system-flash-cards/&psig=AFQjCNH_kv0RPDxqCAZsYARtwv5YNjS7KQ&ust=1446299916569597


Summary  

 

 Event Period Organ 
- Develops from the endoderm of primordial gut 4th week 

 Duodenum 
- The lumen of the duodenum is temporarily obliterated. 

 

- Degeneration of epithelial cells occurs. 
  

 5th & 6th week 
  

- Duodenum normally becomes recanalized. End of 8th week 
- Insulin secretion begins. 5th month Pancreas 

- Elongates to form a venteral U-shaped midgut loop. 

 

- Communicates with the yolk sac by vitelline duct or yolk stalk. 

 

- Projects into the umbilical cord (physiological umbilical herniation). 

 6th week 
 Midgut loop 

  

- Return to the abdomen (reduction of physiological midgut hernia). 10th week 



 

 Cause And Details Congenital Anomaly 
Incomplete recanalization of duodenum. Duodenal stenosis 

Failure of recanalization of duodenum. Duodenal atresia 

Located in the wall of the stomach or duodenum. Accessory pancreatic tissue 

A thin flat band of pancreatic tissue surrounding the second 

part of the duodenum, causing duodenal obstruction. Anular pancreas 

Failure of reduction of physiological hernia to abdominal 

cavity at 10th week. Congenital Omphalocele 

Imperfectly closed umbilicus. Congenital Umbilical Hernia 

Remnant of proximal part non-obliterated part of yolk stalk 

(or vitelline duct). 
Sometimes become inflamed and can produce pain. 

Ileal (Meckel’s) Diverticulum 

Summary  



MCQ’s 
 

 

1. Which part of the pancreas the ventral pancreatic bud forms ? 
A-Upper part of the head    B-Lower part of the head             C-Body           D-Tail 

   

  2. Which artery the midgut loop rotates around its axis ? 

   A-Splenic artery      B-Inferior mesenteric artery    C- Superior mesenteric artery    D-Celiac trunk 

 

  3. The cranial limb of midgut loop gives rise : 

   A- The liver        B-The pancreas               C-The stomach       D-The jejunum and ilum 

 

4. The umbilical hernia is: 
A- Uncommon type. 

B- Resulting from imperfect closed umbilicus. 

C- Covered by the epithelium of umbilical cord. 

D-Not be easily reduced at the umbilicus. 

          

  5. The congenital omphalocele is : 

 A- small pouch from the ileum      B-Covered by the epithelium of the umbilical cord       C-An abdominal wall defect     D-Covered by skin. 

 

  6. The Meckel’s diverticulum : 

 A- Is a duodenal pouch. 

 B- Arises from the mesenteric border of the ileum. 

 C- Is a remnant of the proximal nonobliterated part of yolk stalk. 

 D- Is a physiological hernia of intestine. 

 

 

1- B 

2- C 

3-D 

4- B 

5- B 

6- C 
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