DEVELOPMENT OF
THE DIGESTIVE SYSTEM






folding of the embryo and

Ectoderm = ——— = Amniotic cavity

development of amniotic folds

changes the trilaminar germ

disc into the
three-dimensional tube

Cloacal
membrane

membrane

Liver bud

Rests of the bucco-

Allantois
pharyngeal membrane



Amniotic cavity Surface ectoderm

Somatic
mesoderm

Connection

Splanchnic between
mesoderm Yolk sac gut and yolk sac

Intra-

embryonic Dorsal
body cavity Gut  mesentery



> Endodermal sheet

j— Yolk sac

ls
Midgut
£ |
B 20days 7 Hindgut
Foregut
Yolk sac
C 24 days
Vitelline
IducI;t Allantois
Yolk sac

D 26 days






Red letters
signaling molecules

blue letters
transcription factors

Wnt antagonists ST T Wnt,FGF,BMP,RA k
Repress hindgut Repress foregut,
maintain hindgut identity

FGF-4 FGIF-m
ggf-xz E Cdx-2 — Hox \ Cdx2 . Hox12,13
Foxa-2 oregut Pdx-1 4 Midgut [ Hinggut ~ 7"
Esophagus Duodenum | N Anus

Wnt-5a Cecum
Barx-1
(Midgut closure,
elongation)

Stomach



Pharyngeal gut

Esophagus Foregut

_ Hindgut

Stomach

Liver
Pancreas

B SOX2
B PDX1
B CDX2
CDX1

Vitelline duct
Allantois

Dby smal
W p w ntestine

1)
L 25 s
< @
@) b
4 @ Ccloaca
g @




Respiratory faryngeal gut
diverticulum _ (primitive pharynx)

Foregut
=Stomach \ caudal portion of
Heart Liver bud foregut
Duodenum

Vitelline
duct -
Midgut ~ Midgut

Allantois

. Hindgut
Hindgut

Cloacal
membrane

A



Lesser
Bare area of liver omentum
_ / Dorsal mesogastrium
Diaphragm ;/ et

ol ' IRy,

O e R

> i) RS ) -
L > A A N !

. R ) B UADIOR

Falciform ligament~%4

Dorsal mesoduodenum
Vitelline duct iy

& == 3 & Superior mesenteric artery
/ Mesentery proper

‘# X - 7 Inferior mesenteric artery

Allantois

Cloaca Dorsal mesocolon

o a.coeliaca
Umbilical artery a.mesenterica superior
a.mesenterica inferior



Larynx

Esophagus

Stomach
Duodenum duodenal loop

Septum
transversum

Liver

Primary primary intestinal loop
intestinal (umbilical loop)
loop

Cloaca



2
-]
(@)
Q)
L
Q.
@)
(7))
()
Y
@)
)
c
()
&
o
O
)
>
(b
O

g
g
5
@

itudinal

Longi

Mesenchyme

2
me
3
a
55
=E

Lamina propria

xS EATRIRAR

Longitudinal

muscle



Tracheoesophageal septum

Tracheoesophageal
ridge Foregut  Esophagus

Trachea

Respiratory
diverticulum

A B

Lung
buds



Esophageal atresia, tracheoesophageal fistula

Proximal blind-

end part of

esophagus

Communication
of esophagus
with trachea

B

Tracheoesophageal
fistula
Distal part of
esophagus

‘




curvature

Lesser

=
S
&
D
©
o
=
-

Development of stomach

© .2
c X
g S

L
o = S
= O ]
5 5 5
=4 2 &

axis

Anteroposterior

curvature

curvature



Histogenesis

mucosal secretory cells develop step by step

gastric mucosa forms at the end of the 2nd month
(rugae, first gastric pits)

early fetal period — individual cell types featuring gastric mucosa
specific cell types complete their differentiation at late fetal period

production of HCI early after birth
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functional defect — hypertrophy of m. sphincter pylori
males 1:150, females 1:750
projectile vomiting without the presence of bile
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Aberrant pancreatic tissue (stomach, duodenum, Meckel’s diverticulum)

Fig. 1 Enhanced computed tomography showing a 4 x 4 cm heter-
ogeneous solid submucosal tumor (arrowheads) arising from the
posterior wall of the pyloric antrum
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Fig. 2 Histopathology shows aberrant pancreatic tissue (arrows)
with acini and ductal components (arrowheads)
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Fig. 15.7  Stages in the development and rotation of the gut. A, At 5 weeks. B, At 6 weeks. €, At 11 weeks. D, At 12 weeks. £, Fetal period.

Areas between the green lines represent the midgut, which is supplied by the superior mesenteric artery.
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Histogenesis of intestine

early primitive gut
lined with simple columnar epithelium lying on splanchnic mesoderm

fast proliferation of epithelium temporarily obliterates lumen
(6th — 7th week)

during several weeks, recanalization proceeds
to form definitive intestinal lumen — lack of recanalization can cause
atresia or stenosis

small secondary lumina lined with stratified epithelium
small aggregates of mesoderm within epithelium

as a background of villus stroma

Intestinal villi develop lined with simple columnar epithelium
crypts develop lined with intestinal stem cells

goblet cells and enteroendocrine cells in the second trimester



Physiological umbilical herniation




intestinal loops in the
umbilical coelom
(physiological hernia)




7
/ Intestinal
/I loops
7
7
7
7,
7
. 7
Umbilical % ¥
cord %

Copyright ® 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

Gastroschisis




Cloaca, formation of urorectal septum

‘ Primitive

urogenital
== sinus

%eux fold

Right Rathke fold

\‘. i : . :
ek i . \
/ Urorectal septum
Anorectal canal

4th week 5th week oth week 7th week



8th week

Peritoneal
Genital cavity
tubercle Hindgut
Urogenital
sinus
Urogenital
plate Rectum
Anal
pit
Anal”
membrane
Perineum—— |

\

Pectinate line

fetus



Megacolon congenitum
(Hirschprung’s disease)

inborn agangliosis of large intestine
defect of neuroblast migration from
neural crest

multiplication of atypical nerve
endings with acetylcholinesterase
activity

Hirschprung’s disease
(types)
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Maturation of the Lungs

Pseudoglandular 5-16 weeks Branching has continued to form
period terminal bronchioles. No respiratory
‘ bronchioles or alveoli are present.
Canalicular period 16-26 weeks Each terminal bronchiole divides into

2 or more respiratory bronchioles,
which in turn divide into 3-6
alveolar ducts.

Terminal sac 26 weeks to birth Terminal sacs (primitive alveoli) form,
period and capillaries establish close
contact. ~
Alveolar period 8 months to Mature alveoli have well-developed
childhood epithelial endothelial (capillary)

contacts.
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DEVELOPMENT OF THE COELOM
AND DIAPHRAGM
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Separation of peritoneal cavity from pericardoperitoneal canals

Esophagus
mesentery
, Pericardioperitoneal Aorta / Pleuroperitoneal
Pleuroperitoneal canal $

membrane
,

C N7
B Muscular
ingrowth from Septum
Septum transversum body wall transversum
4 anlages:

- pleuroperitoneal folds (somatopleura)

- septum transversum (splanchnopleura)

- mesentery (splanchnopleura)

- abaxial muscles of cervical somites via the body wall



Congenital diaphragmatic hernia

Opening between sternal  |nferior
and costal heads vena cava

Central

Opening for
tendon \/ 7z _ . esophagus

Aortic hiatus'/

Absenge of Diaphragm
pleuroperitoneal
A membrane B
Anterior (Morgagni) Central (2%)

- . & *
(2%-6%) | i B,
e -
. 0 PMID:22214468

Right (13%) Left (85%)

’ Bilateral (2%) ‘
Postero-lateral (= 90%)

(Bochdalek) hernias



