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DIVISIONS OF GUT

-folding of embryonic disc leading to
incorporation of large part of the
yolk sac (lined by endoderm)

inside embryo leading to

formation of the primitive gut

primitive gut 1s divided into 3 parts: Ectodermal surface of Septurn i

ruptured oropharyngeal membrane  44nsversum membrane

1- foregut: included in head fold & ends blindly by BPM
2- hindgut: included 1n tail fold & ends blindly by CM
3-midgut: middle part & 1s connected to the

yolk sac by vitellointestinal (vitelline) duct

4"’_’)

ant. intestinal portal: junction () foregut and midgut

—
post. intestinal portal: junction ( ) midgut and hindgut.

& covering of visceral (splanchnic) mesoderm. ——

-The wall of gut 1s formed of endodermal lining o




FOREGUT croniche
Extents:
from buccopharyngeal membrane BPM

: : . o Hepkic bt
to ant. intestinal portal (ggm of liver bud).

Parts & derivatives :

Respiratory
diverticulum

Duodenum

divided by laryngeotracheal(respiratory) Wb \\ » Stomach
diverticulum into: Cc;jj‘f Sl ' T
1- cranial (pharyngeal) part: A A Uj Liver bue
- from the BPM to CinAa (SU.; , .

- the laryngeotracheal diverticulum

&

- will form: post. Part mouth cavity and pharynx Vm'tm "}’,‘,’W B Midout
2- caudal part: @H@dﬁpy,z = " |
-from the laryngeotracheal diverticulum %37 i * Slperior
to origin of liver bud Allantols sl N/ £ | Mesentenc
-will form esophagus, stomach , /' &

upper half of duodenum Y 00y Hindgut
liver, pancreas and biliary system Cloacal . inferlor

membrane Mesenteric



MESENTERY

Def. :- 2 layers of peritoneum connect the organs mescgsio

. . . |
to posterior & anterior abdominal wall —awen Losser "\ Dorsal
ligament omentum ogastrium
Ventral mesentery:- \

Site:-Connect the gut to anterior abdominal wall

extent:- from lower end of the esophagus

to 1%t inch of duodenum fﬁﬁ'ﬁf

(the part opposite the stomach

is called ventral mesozastrium ) | s W
Fate:- liver will develop inside it dividing it into g
. [ arery
Lesser omentum :- between the liver & gut | Aot
aoria
falciform ligament:- between the liver & L ifericr

mesenteric

. , t
anterior abdominal wall arery



MESENTERY
Dorsal mesentery:-

Site:-Connect the gut to posterior abdominal wall

extent:- from lower end of the esophagus to rectum

/

LN 0 o Uendved N G 0%
Parts &Fate:- Mo i S =~

Dorsal mesogastrium :- opposite the stomach

will form greater omentum

Dorsal mesoduodenum :- opposite the duo.

o

Will disappear except 15" inch -

J——

Mesentery proper:-opposite the jejunum &ileum
will form the mesentery
mesocolon :- opposite the colon

will disappear except transverse mesocolone:

sigmold mesocolon , mesoappendix
//A —~

|
Lesser

Dorsal
omentum  mesogastium

\

Cosliac

artery

m«v‘@a

mesentery

Superior
" mesentenc

Abdomin
aora

artery



DUODENUM

developmental sources:

N y

Ny Greater

L curvalure
¥ of stomach

1- upper part from terminal part of foregut Dt __/ e

Point whert
intestinal

2- lower part from proximal part of midgut

Cecum

N.B: junction () foregut & midgut is marked in adult by s« )

ntestine

Openlng Of blle duCt 1 t Of duOdenum Viteuirxeducl____,?) ' *, ;,,;,"-:":}

development:

Large
intesting

Rectum ‘

| terminal part of foregut & proximal part of midgut grow rapldly
formation of u shaped duodenal loop that is convex ant. &covered by
peritoneum & attached to post. abd. wall by mesoduodenum
I loop rotate 90 o to Rt due to rotation of stomae

convexity become to Rt _velabad 6 UL W

_| Fixation: Mesoduodenum degenerate

| duodenum become retroperitoneal except Ist inch



DUODENUM

Congenital anomalies:

. . Alvesson
I- atresia &stenosis Qi i
2-diverticulae 2 Gl thion - Govmbizoobion |~ 70 N
_ J\l))\\,uf o e =

Distended
duodenum

Site of atresia




M[D @I[.JT/ BPM - Respiratory

diverticulum

Extent:
. . J? Stomach
from ant. intestinal portal Liver bud
: . g Duodenum
(site of liverbud) . o .0 gk L .

< Superlo
Mesenteric

(in adult opening of CBD 1n duodenum) ;S)-Y\sgc_,,)\ "

i : by —nGT
to post. intestinal portal =¥ L%;;:;;g*«:«
(In adult junction of Rt %/i& Lt 1/3 of transverse colon). tua A/

it 1s connected with yolk sac by vitelline (vitellointestinal) duct

Del‘iVatiVes (fatE): Foregut
) M_idgut
It gives .

- lower half of duodenum caudal to opening of CBD,

uodenum @  Transverse

o e eq e . Hepatic
-jejunum , 1lium , appendix , caccum , flexture,____
. Ascending / :
ascending colon & Rt 2/3 of tr. colon oion
_ —— Desccoelggmg
Cecum .
Appendlx



MIDGUT

Development: — J’J/
4 primary midgut (intestinal) loop: =%
midgut grows rapidly in length ~ ~formation of  sthwuk
- e 1p
U shaped loop that 1s formed of .

| ‘/-

1- cranial limb g e
o . 41 A
2- apex connected tgwt oAled Jinb . ,

3- caudal limb with swelling (close to the apex)

' Vitel|
that will form caecum Wihm
4- superior mesenteric art. along its axis ‘4wt 3;':@

(in its dorsal mesentery) — .
2 physiological umbilical hernigz/‘uo\rg tw (lj(hm" sud i
-at 6th week of dev., the rapidly elongating loop |

herniate into umbilical cord through umbilical orifice
-herniation 1s due to inability of abd. cavity

to accommodate rapidly growing mid gut due to
1-slow growth of abd. cavity

2-development of liver & kidney



MIDGUT

Development: = j\zf

33 While the loop in the umbilical cord

-The cranial limb form 53 wuk,
the lower 1/2 of duodenum, ﬂéﬂ'j’
jejunum and greater p;rt of ileum

_The caudalTimb also form ol g

the distal part of 1leum,
Viellp
caecum, Viello -
— Wesital
appendix, dut
ascending.colon
c 4 ]
and Rt 2/3 of transverse colon sual (!:(Lm o b






MIDGUT .
Development: ‘;\Qj -

-Due to_further elonga/tlgnﬁﬂﬂnp;‘-._

-Total 27 ise )
<. Neae
around its long axis formed by SMA b
-While W it rotates ““’ anfj s\ast
de?uh'{

90— caudal limb become to Lt & : “L—"
cranial limb become to Rt., then rotate

90 —-caudal limb become cranial & | B | ansvene

Colom

cranial limb become caudal

cottal bid
- As the gut returns to abd cavity, it rotates addltlork};ll

b
90 —the caudal limb (tr. Colon ) become to Rt

&crosses (become superficial) {
0t clack

Tejunum

to the cranial limb (2nd part of duodenum)






MIDGUT

Development: —

e o

-at 10" week of dev., the abd. cavity become wide enough - '

_| return of the loop:

to accommodate the intestine . return of physiological herniag

-jejunum 1s the 1st part to return

into abd cavity &lies on the Lt side (

-caecum 1s the last part to return w_&m@

1nfo abd cavity & lies with the appendix

on the Rt side , and 1n contact with Rt lobe of live
oelow g ‘

| caecum and appendix descend

to Rt iliac fossa due to elongation o
Bl e (g
of the segment ( ) caeccum & tr. Colon ctpanlon, 1

to form Rt colic flexure and ascending colon 5.
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MIDGUT

Development
“ ch : : :
change <t/h\e E_slt’%o_f opening of appendix
from_apex of caecum to
its posteromedial wall .-
. : Capcun 1 b))
by differential growth’j;; AR
s f 2y 65

| Fixation of intestiney \

-The mesentery of duodenum,

ascending colon and descending colon
fuse with peritoneum of post. abd wall &
these organs become retroperitoneal
-The other mesenteries persist

| At 2nd month the vitelline duct

is obliterated ,

fibrosed and degenerate



MIDGUT

Congenital Anomalies:

of intestine:

A-of intestinal loop
1- atresia (due to failure of recanalization)

2-stenosis (due to defect in recanalization)

3-Diverticulosus:- due to week wall —=coov ezl

4-Duplication is common in ileum .., R

B- congenital umbilical hernia (omphalocele)

-herniation of intestinal loop into umbilical cord

-due to failure of return of ,;@(_,;.,p XY
physiological umbilical hernia &\?W“ “

S I\
or wide umbilical orifice 3‘7\3‘ . .
=TT Ly-_‘u-l’ < S\ e

-7’ &%t



MIDGUT

Congenital Anomalies:

of intestine:
C- of rotation: 4 ("Bf‘ed;:e W)

. . @ M‘goﬁ_&—@mb_o
1- excessive rotation more than 270 c--™ -

. ~a _ " ‘\“L \ o;//y
leads to congenital volvulus = m\"@‘m on Theeld

2-incomplete rotation 90 anticlockwise only:

caccum & colon become in Lt side of abdomen while %
— A o] .

duodenum , jejunum and ileum become in Rt side® "v= |

S
Classic malrotation i

3-reversed rotation, 90 in reverse direction (clockwise)
duodenum lies in front transverse color/

Abnemd_~




MIDGUT 2

Congenital Anomalies: ( I {

of intestine: - (

D- of vitelline duct \T\ —

1- vitelline (umbilical faecal) fistula: —
-due to persistence of vitelline duct Vitelline Tistula

- with faecal discharge at the umbilicus B ( 7
Z@Ckel's diverticulum: — o = ‘\\ﬂ
-due to persistence of the(proximal part of vitelline duct =
-1t has the following features: e N S S

Jin 42’% of people , 2 inches ( 5 Cm) long ,2 feet from ileocaecal valve

_| Attach to anttmesenteric border of ileum

I Attached to umbilicus by a fibrous cord

: . . A 23V &—
| May contain ectoplc gastric or pancreatic tissue \&‘;,)‘g”e\

| May cause_pain confused with the pain from appendlcms
y .,Lé _E_F







MIDGUT

Congenital Anomalies:

of intestine:

D- of vitelline duct

3-vitelline sin@due to persistence of d@al part of vitelline duct

4-vitelline cyst: due to persistence of middle part of vitelline duct
fibrous cord: Y

-due to failure of degeneration of
the obliterated, fibrosed vitelline duct
-a loop of intestine may become wrapped

around 1t causing intestinal obstruction
—_——

N———

Vitelline ggj




MIDGUT

Congenital Anomalies:

of caecum and appendix:

1- Abnormal position:
Lo

O\ dden 9\6'% 3 e Sl

¢.g. sub hepatic, or Rt lumbar caecum and appendix:
Due to failure of descend or arrest during descend
2- Retention of fetal shape with apical appendix.

Caecum



HINDGUT
DEF.:-
the part of the primitive gut which

1s enclosed 1n the tail fold of the embryo.

Extent:

It extends from the posterior intestinal portal

until the cloacal membrane.
Fate( derivatives):

-left 1/ 3 of transverse colon.
-left colic flexure, descending colon ,
sigmoid colon, rectum.

-upper 1 /2 of anal canal.

Roctum

Transverse cokon

BPM Respiratory

diverticulum
Stomach
Liver bud

Duodenum
Midgut

N Superior
Mesenteric

Inferior
Mesenteric

Cloacal
membrane



Development source:
endodermal cloaca of hindgut.

allantois:

diverticulum projecting ventrally

from hindgut into umbilical cord

endodermal cloaca:

dilatation in hindgut just distal to
origin of allantois,

closed caudally by

cloacal membrane

(that separate the cavity of

hind gut from the surface)

allantois /*+

'
cloaca

CM
Seocal. Membravie_



Development:

_| the mesoderm at the angle () hindgut and allantois proliferate and
invaginate the endoderm forming urorectal septum that grows
inferiorly in a coronal plane dividing the endodermal cloaca into:

-primitive recto anal canal (dorsal)
Form rectum

upper part of anal canal.

urorectal

-primitive urogenital sinus (ventral) G

Form urinary bladder & urethra prmite

urogenital
. sinus
vagina.
UCMEED AM -

| when septum fuse with cloacal membrane, it divide it into
-anal membrane (dorsal) -urogenital membrane (ventral)

primitive perineum (at site of fusion)

| the muscle of rectum develop from surrounding mesoderm



ANAL CANAL

Development:

_upper half: from rectoanal canal (endodermal)
This part of anal canal is lined

by a mucous membrane.

_lower half: from proctodeum
(ectodermal) as follows: —

mesoderm around anal membrane

proliferate to form anal tubercles,
and by the 9th week of development,
the anal membrane comes to lie

at the bottom of a depression

called the proctodeum.

This part of anal canal is lined by

stratified squamous epithelium (skin).
—_—



ANAL CANAL

Development:

| rupture of anal membrane 3
results in continuity( Jupper & lower 1/2s .

N.B: remnants of anal membrane

are represented in adult l;

anal valves &pectinate line

The tvﬁarts of anal Qana-I differs
n A,%. ,N.S.& VD., L.D..

"] muscles of anal canal

develop from surrounding mesoderm.
In the upper part form

int. anal sphincter (involuntary) , while

In the lower part form ) l) ol I
ext. anal sphincter (Voluntary\f'//— "‘J




ANAL CANAL

Congenital anomalies of rectum and anal canal:

1-rectal atresia: obliteration of lower part of rectum

2-rectal fistulae: recto vesical, a
recto urethral,

recto vaginal fistulae -

. - = : /
- communication () rectumand-either |\

the urinary bladder, urethra or vagina

Rl

Yo
- due to incomplete growth of urorectal septum "

——

fif

3-imperforate anus: 7

anal membrane fails to rupture

Rectum

and persist as a diaphragm stretching

across the anal canal at level of anal valves

i&\‘z@b@b\@
Hormorder ki s \ubos rimll4 235, C,.i;ﬁ%\g,@\t B




ANAL CANAL

Congenital anomalies of rectum and anal canal:

4-primary megacolon @ y
(Hirchsprung's disease, aganglionic colon)
-in the Ist few days after birth ,

the child fails to pass meconium

o

Enlarged

and the abdomen become distended colon

- Rectum & anal canal are constricted

: : . , f 4, i Nerves
- &sigmoid colon is greatly distended 7
-Due to failure of migration of . /J\ |
<@ \ .
neural crest cells from neural folds /l' No nerves
. i Collapsed "‘J
to form parasympathetic ganglia rectum -

in wall of bowel = T peeciiec
</\

No \.8

\ Wine e de )\
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