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- 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.

ldentify the congenital anomalies of the small
Intestine :

o Congenital omphalocele.

o Umbilical hernia.

o Meckel’s diverticulum.




Development Of The Duodenum:  Useful video

1-Caudal (==3)part of foregut 2-Cranial(::) part of midgut 3-Splanchnic mesoderm**.
Forgut is(Proximal part) Midgut is (Distal part )

-The junction™** of the 2 parts of the gut lies just below or distal to the origin of bile duct (pic,C -D).
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***it’s the junction between the
two part of duodenum

- Stages in the development of duodenum, liver, biliary ducts and pancreas (pic.A-D).
- Early in the 4" week, the duodenum develops from the endoderm of primordial gut* of :



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.

the duodenum normally becomes
recanalized by the end of the embryonic

period**( end of 8th week)

Normally degeneration of epithelial
cells occurs

Epithelial plug

.l
wall of
duodenum
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Vacusoles

Normat lumen

Level of

section Dy

Recanalization

** the period from fertilization to the end of 8t" week

- Fetal period: from 9th week to birth
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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.(,SY! LY)

- When the duodenum rotates to the right and becomes C-shaped,
the ventral pancreatic bud moves dorsally to lie below and behind the dorsal bud.

- Later the 2 buds fused together and lying in the dorsal mesentery.
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Development Of Pancreas:

This slide is very important ©

A ventral pancreatic bud A dorsal pancreatic bud (larger)

dorsal wall of duodenum slightly
cranial to the ventral bud

Proximal end of hepatic diverticulum
(forms the liver and gall bladder).

develops from:

the bud forms: Upper part of head, Neick, Bﬂy and

1-Uncinate process. :
Ta_llof pancreas.

2-(Inferior part of head of pancreas).

: ,d | bud gi lot of part
(so, ventral bud give us small part) SRR EETBEI 0 [

pancreatic dUCtS: They are two ducts open in duodenum

The duct of the ventral
bud.

The distal part of duct of
dorsal bud.

The main pancreatic duct ( is derived from)
U glary g (amy aa | gaediy 5 pa 31 g Htea¥l Caagull
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Proximal part of duct of
dorsal bud.

The accessory pancreatic duct ( is derived from )

- 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
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Development Of Small Intestine:

1. Distal part of the duodenum
3.
1
2 ¥
3. Ascending colon oo Liaghi 550 5a R : Duodenum —=——
: : Midgut (distal
4. proximal 2/3 of transverse 3 _paldall o2a Cranial Midgut (distal)
colon.**
Cranial Midgut —» Jejunum
Derivatives of caudal part of 1. proximal part of duodenum
foregut : Cranial Midgut AT ~—7 \
Caudal Midgut
- So, the small intestine is developed from :
Cd el e b)) gand) &)
1. Caudal part of foregut.
2. All midgut. Very helpful summarizing pic

- Midgut is supplied by superior mesenteric artey (artery of midgut).***

* Don’t forget that also from caudal foregut ** 2,3,4 are parts of large intestine,

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

Preherniation stage.

Stage of physiological umbilical hernia
stage of rotation of midgut loop. **%** Hernia is a condition in which part of an organ is displaced

* %k %k ¥

Stage of reduction of umbilical hernia. and protrudes through the wall of the cavity containing it.

Stage of fixation of various parts of intestine

S

Derivatives of cranial part of the | 2. Jejunum
midgut loop : Upper part of the ileum.
(Leabn) ems Jusdasi oli i) 5 elaay) Uik |
. Lower portion of ileum.
the caudal part of midgut loop: . Cecum and appendix. Caudal Foregut *




Development Of Midgut Loop Useful video

- Asa result of rapidly growing liver, kidneys and gut ,the abdominal cavity is N
temporarily too small to contain the developing rapidly growing intestinal loop. )

Primitive
intestinal

2- physiological umbilical herniation
- So ,Midgut loop projects into the umbilical cord .. this is called physiological umbilical

. . 0 th R . - 9 - .
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3-Rotation of the midgut loop G 522l | 58 95 (5 55

- Midgut loop has a cranial limb (cephalic limb) and a caudal limb.

~—Stomach Falciform ligament

T Ducdenum Transverse

Cephalic limb

- Midgut loop rotates around the axis of the superior mesenteric artery. st o

Cecalbud _ ;;olon

~ Superior
mesenternd
arten

- Midgut loop rotates first 90 degrees (i=L.ll - i= .5<) to bring the cranial limb to the right and el 7 (0
caudal limb to left during the physiological hernia. A"| el B

Smail intestineg

-The cranial limb of midgut loop elongates to form the intestinal coiled loops (jejunum and ileum).
(pedle 9 spudl) Ciliila 1) sUlaa 1938,
- so after reduction of physiological hernia it rotates to about 180 degrees el J S g ol & 5all 5 el JLiy S sa (s slall ¢ 3all (sl iz gee) L | 5
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1- Preherniation stage: 1-Preherniation Stage 2-Physiological umbilical hernia.

- At the biginning of 6" week, the midgut elongates to form a venteral i L
U-shaped midgut loop R e : o, G
- Midgut loop communicates with the yolk sac by vitelline duct or yolk stalk. o .. : N



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

Cont..

4-Return of the midgut to abdomen

- During 10t 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 10" week Il a0 13 2ee

- 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)

5- Fixation of various parts of intestine

- 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)
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Congenifql Anomalies : Duodenal stenosis and atresia

Duodenum : o

Normal
Anatomy

A. Duodenal stenosis
A gaall (8 Jual juay B. results from failure of recanalization leading to complete occlusion of
the duodenal lumen, (autosomal recessive inheritance ).

B. Duodenal atresia
Jiiall & ) Jlaiind &5 aallad (liie 5 JalS JS8 Ji ab pall (e s 3a
any ae el 3L Jaagig

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

A. Accessory pancreatic tissue
arall o) abaa suall Jals Jany s (3 idy (el Sall (e 6 B. A thin flat band of pancreatic tissue surrounding the second part of

the duodenum, causing duodenal obstruction.

Stomach

B. Anular pancreas
‘)-‘*-“S‘)-‘“-’}\Lﬁj“-’je-‘-’ﬁj-’ﬂ\ ) g_ul_a 1<) Jpg_qhthS.\.d\w\

Galibladder

— Jejunum

Superior mesenteric
artery and vein

Organ : Details :
G Jiihy amb aiall 5 5 dlay 8 ad gl o) Ll A. results from incomplete recanalization of duodenum
Caé"uijJu‘;asg?@@ﬁ g & sl



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

Congenital Anomalies : This slide is very important © o Congenital Omphalocele

Organ: Details :

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

. . * ltis a persistence of herniation of abdominal contents into proximal part of umbilical
(in every anomalies)

cord due to failure of reduction of physiological hernia to abdominal cavity at 10th week.

A. Congenital Omphalocele * ltis accompanied by small abdominal cavity.
¥ Jtoa (S Jlie V) gl 5 yilad) g sanl) 8l aa
f\m\mcn .‘ f[ /,Anasan:‘mm ‘)..\SLA
Lo 1O . * Herniation of intestines occurs in 1 of 5000 births — herniation of liver and intestines
AN »Ny«» o o
{1 _/\ occurs in 1 of 10,000 births.
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* The hernial sac is covered by the epithelium of the umbilical cord or the amnion.

* Immediate surgical repair is required =~ <2 el V) uSe,

) . ] * The intestines return to abdominal cavity at 10th week, but herniate through an
B. Congenital Umbilical Hernia imperfectly closed umbilicus. CaliEile Aaiall Ly Lol Caray CailindiVy)

* Itis 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. 13 all xa 55 (S Jakall allile ()50 ) e slaal) Jasi Glidll (lSa Jlo Lilaria 13)

* Surgery is performed at age of 3-5 years. So it’s not an emergency as the one above



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
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https://www.youtube.com/watch?v=1vaoR8HYJxI

' Congenital Anomalies :

This slide is very important ©

Organ:

Details :

C. ileal (Meckel’s) Diverticulum

Meckel's
diverticulum

s

L

Umbilicus {

A \&i\

Vitelline ligament

Vitelline ligaments

* |tis one of the most common anomalies of the digestive tract, present in about 2%
-4% of people, more common in males.

* Itisasmall pouch from the ileum, and may contain small patches of gastric and
pancreatic tissues causing ulceration, bleeding or even perforation.

* Itis 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.

* |tis sometimes becomes inflammed and causes symptoms that mimic
appendicitis. 30 )l gl al je | [ad (g g gl Lal

* 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.

umbilicusd) i z s fecesd) (Saa sl Lia 5 sladll

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)



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

4th week - Develops from the endoderm of primordial gut

- The lumen of the duodenum is temporarily obliterated.

5th & 6th week

Duodenum - Degeneration of epithelial cells occurs.

End of 8" week |- Duodenum normally becomes recanalized.

Pancreas 5th month - Insulin secretion begins.

. 6 week - Communicates with the yolk sac by vitelline duct or yolk stalk.
Midgut loop

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

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

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




l Summary

Duodenal stenosis

Incomplete recanalization of duodenum.

Duodenal atresia

Failure of recanalization of duodenum.

Accessory pancreatic tissue

Located in the wall of the stomach or duodenum.

Anular pancreas

A thin flat band of pancreatic fissue surrounding the second
part of the duodenum, causing duodenal obstruction.

Failure of reduction of physiological hernia to abdominal
cavity at 10th week.

Congenital Umbilical Hernia

Imperfectly closed umbilicus.

lleal (Meckel’s) Diverticulum

Remnant of proximal part non-obliterated part of yolk stalk
(or vitelline duct).
Sometimes become inflamed and can produce pain.

| Congenital Omphalocele




' 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.
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