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Salivary Glands

| Parotid
- Submandibular
- Sublingual

Esophagus

Stomach

-Pancreas

~Pancreatic duct
Common
bile duct

Colon
Transverse colon

.I all Intesti ne
~Duodenum
— Jejunum
~lleum

Ascending colon

Descending colon

Appendix



Primitive node

Allantoic
diverticulum 16 days

in body stalk

To avamntuooopevo evdodeppua (Kitpvo) elval apyLKA AVOLKTO TIPOG
TO AEKLOLKO 0lOKO.



47w KAMWH

Kapdn tpiotifou epBpuikou diokou

:

Entinedo => KuAwvdpko oxnpa

Buccopharyngeal Cloacal

b

membrane - membrane Lung bud
Liver
bud
Midgut

.
Hear! i o
tube i (2 Remnant

of the
buccopharyngeal
membrane

Vitelline duct & |-;:'

c D Yolk sac \\-/ ;

24 days 28 days



Surface
actodarm

Somatic
mescderm
Splanchnic = . Dorsal
mesodam mesentery
Yolk sac Connection between Intra-embryonic Gut
gut and yolk sac canity

To apxeyovo &vtepo oxnpatiletol katd tn Stadpkela TNG 4" w HETA TN

kepadooupaia kAP N Kal tn MAAyLa TTUXWoN—>EVOWUATWON AEKLBLIKOU
a.okoU oTo €uPpuo.

* To HECOBEPULKO OTPWUA TOU APXEYOVOU EVTEPOU OVOUATETOL OTTACXVLKO
LLECOOEPULAL.
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APXEYOVO EVTEPO

Tot Opyova TTou oXeTL(OVTOL LE TO OPXEYOVO EVTEPO
apxilouv va oxnuati{ovtol WG EMEKTAOELC TOU eVO0dEPUATOC:

T..X. Bupeoeldnc, MVeEUUOVEC, ATAP, TIAYKPEQC.



APXEYOVO EVTEPO

End of
first
month

Stomodaum

Aathka's
pocket

Infundibubum

2TO TEAOC TOU TIPWTOU UNVAL:
n yaotplkn ducaiida eivol opatn,
TO poaylaio maykpeag apxllel va oxnuortiletal.

H cUvdeon Tou HECOU EVIEPOU LLE TO AEKLOLKO 0.OKO
g&ooBevel Kol 0To TEAOC HEVEL O AETTTOC OUDOAOUECEVTEPLKO TTOPOC.



APXEYOVO EVTEPO

coolom 1al il Carkon figs-20

Apxeyovo evtepo = dloTifoc cwAnvag (evdodepua k pecodepual)
ApXLKA KAELOTOC (oTOpATOPAPUYYLKOC UUEVOC-KEPAALKO AKPO)
(apopLKOC LHEVOC- oupaio AKPO)

&




ApxEyovo €vtepo Mapaywya Alpdtwon

NMpocBio eviepo: dpapuyyag = KoiAiako ZtéAexog
oLcodAayog
OTOMOXOG
gyyuc Swdekadaktulo
TIAYKPEQLG

Arap, xoAndoxoc KUOTNG

MeEoo £vtepo: AETTO EVIEPO

SwdekadAKTUAO
(Lolpa tepLldepLka Tou otopiov ekBoAng XM) Avw MeoevTépia
TUPAO N ApTnpia

OKWANKOELONC amoduon
VIOV KOAOV
EYKAPOLO KOAOV (2 mpwTa NULpopLa)

OmnicOLo Eviepo: apLOTEPO TPLTNUOPLO EYKAPTLOU

KOITLOV KOAOV Katw Meoevrépia

’ —> A .
OLYMOELOEC pTnpia
0pB0o

AVW TULAMO TIPWKTLKOU CWANva



Y i
4 weeks

Avantuén Yo.oTPEVIEPLKOU
OUGTAMOTOC

Pharynix

Foregul
Respiratory
diverticulum
Stomach

Seplum
fransversum

Liver bud Esuphagm—‘
Midgut R a J&i — Panrrazg

Hpocs@w EVIEPO

Vitallo-intestinal
duct

Hindgut

Cloaca : T Stuma,ch
Cloacal 4 i
membrane Gal.lbl,adder

1A

Méco Evtepo

Large
intestine

= Small
4 intestine

A Onichio 8VT8pO



AlpaTwon MENTKAG 060U

4th week 5th week
. ' Lesser
; are area of liver
Respiratory : Oilequm Dorsal mesogastrium
diverticulum Diaphragm !

Stomach
Heprt=wg . T Liver bud

Falciform ligament

=

Dorsal mesoduodenum

: - Quperior mesenteric artery
123
=

Vitelline
duct

Mesentery proper

'0' Inferior mesenteric artery

Dorsal mesocolon

Allantois

£ 4

. _—.'_ ; il - o N
Cloacal Cloaca
A membrane

Umbilical artery

To KOLALOLKO OTEAEXOG QLLLLOTWVEL TO TTPOCBLOo EVIEPO.
H AMA olLaTWVEL TO LECO EVIEPO.
H KMA alpatwvel To onioBlo Eviepo.
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Avamtuén olcodpayou

Esophagotracheal

Foregut septum

Respiratory /
diverticulum—&

Lung buds

Mesoderm Mesoderm Vacuoles Epithelium

N

Villi

=>

Epithelium

Hollow Luminal occlusion Recanalization Definitive
qut tube by endoderm hollow
aut

5" week 7" week 9" week

O owoodayoc avanmtUooETOL Ao
TO TIPOOBLO EVTIEPO, KATW ATIO TO
dapuyya.— BAaBec oto
OXNUATIOUO TOU
TOOLYELOOLOOPAYLKOU
dlappayuatoc => ocupliyyLa Kt
atpnoia.

To erBrALo KL oL adEveg
PoEPYovTaL aro to evdodeppua.

To emBrAlo moAAamAaolaletal K
anodpAacoel Tov oWAO. Ewg 9" w
OAOKANPWVETOL N
gMovavAomnoinon.

OL pueg tou oloodayou
T(POEPYOVTAL OO To 4° & 6° QT+
OUMLLETOXN OTTAQXVIKOU
LECEYXUMATOC.

O owoodayoc ivat apxLlka

BpaxVc K pExpL TNV 7" w
ETUUNKUVETOL.



Avamtuén otopayou

Longitudinal
rotation axis

Lesser d
curvaturef—__}:

Stomach

B

Greater
curvature

Duodenum Parietal Greater omentum '

peritoneum e e g e e
A B of body wall
Esopnagus
Esophagus

phag g ) N 3 3rd month

r
3% month A ) = 4% Greater curvature
£ 4 " ol Duod\enum e of stomach

menta 3 7 f
Lesser ' . i '

Anteropc_)stenor LR curvature /
axis il

Y Greater

Ascending 4 omentum
colon—
i Mesocolon
B Descending
Greatter Great?r A5 U FPo— olon
curvature curvature —
Pylorus -
D ' E 3rd month Appendix%. B
o Sigmoid

e Katd tn 4" w epdaviletal pa Stevupuvon tou mpocOlou evtepou, otn B€on Tou oupaiou Akpou.
* To payialo (omicBo) xeidog avantuoostal TaXUTEPA OO TO KOLALOKO (TpdoBlo) > Meilov 6o otopayou
e Qpoloylakn meplotpodn otopayou katd 90° : éAacoov to€o : AEZIA

Heilov tofo : APIZTEPA

KEPAALKO AKPO: APLOTEPA K KATW

oupaio akpo: de€la k emavw
O OTOHOXOG KPEUETAL ATIO TO OTLOOL0 TOlXWHA TNEG KOLALOKAG KOAOTNTAG: TO OPXEYOVO PAXLOLO LECOYATTPLO.



Avarmtuén dwodekadaktuAou

e 4" w: avamtuoOoETOL OTO TO oUpOLLo
TULLOL TOU TIPOOBLOU EVTEPOU KoL OO TO
KEPAALKO TUNLLOL TOU LECOU EVTEPOU.

e Kata tn 5-6" w: 0 auAog Tou
amodppACOETOUL AOYW TOXEWC
noAAamAaclacpou tou enBnAiou.

e Xxnua C ,
, , ) e 8Mw: eMavacnpayyormnoLeLTal.
e Meta tn neplotpodr TOU CTOUAXOU =>

1o 128AKTUAO TtEPLOTPEDETOAL TTPOC TA
de€la kal eykaBiotatal
ormLoBormeplrovaika.

Pariloneal cavity Dorsal mesogastium  Dorsal acra Vaniral mesogastrium Dorsal mesogastrium

Hepatic

diverticulum Developing Hepatic cords

slomach (primordium ol liver)

Ventral
mesogaslhium

Omphaloanterc
duct {yolk stalk)

Limbilical cord

pancreatic
Gallbladder bud



Avamtuén nratoc & xoAnpopwv mopwv

Liver bud

£
% 5
lllllllllllllllllllllllllll

......
........................

Stomach

Hepatic
duct,

Gallbladder

pancreas

Dorsal
pancreatic bud

Ventral |
pancreatic bud

Ventral
A B  pancreas

e To Amap avantuooeTal ano tn 4" w armno to pocOLo Eviepo, e€attiog onUATWY amo to epLBailov
Hecobepua.

* JTO OUPOILO TUAMA TOU TPOAOoOLoU eviEépou oxnuatiletal pa mpooekBoAn: HIMATIKO EKKOANQMA.

/ l

Apxeyovo nrap (kepaAko Tunua) XoAnd0oxog kuotn (oupatio THAHA)
Aokideg nmatokuTTApWY MioX0G EKKOATIWHATOG = KUGTLKOG TTOPOG
Taxela avamntuén Amatog: 5-10" w
Awporoinon amo 6" w. MioX0G NMATKOU K KUOTIKOU TIOPOU =

Moapaywyn xoARG amno 12" w. XoAndoxo nopo



Avamtuén mMayKpEATOC

Liver bud

.............
---------------
-----
T O T

Stomach

Hepatic
duct
1 Cystic
duct TS

\  pancreas

A\

‘ Ventral pancreatic bud
pancreatic bud —

A B pancreas

e [layKkpeaC MPOKUTITEL ATTO TN PaLOLaL K TN KOLWALOK TIAYKPEATLKA KOTABOAN
TOU oUpOloU TUAHOTOC TOU MPOCOLov eviEpou.

e H kol\takn => KedbaAn MOYKPEATOC

* [leplotpodn otopdyou K 128aktuAou => YetaBeon KOLALAKNG TTOYKPEATLKNG
KataBoANC mpocg th paxlaia => ontoBomepltovaikr tonoBetnon
TIAYKPEATOC.




AvATTtuén TTAYKPEATOC

Formation Rotation Fusion

Common
Q Dbile duct

' Dorsal
" pancreas

Ventral
pancreatic

) duct

Ventral

pancreas

Dorsal
duct

5 weeks 6-7 weeks 8 weeks

* JUVEVWON KATOBOAWYV KoL 0VAOTOUWON TIOPWV TOUC.

e O MAYKPEATLKOC TTOPOC OXNUOTI(ETAL OTTO TOV TTOPO TNE KOLALOKAC
KAt BOANC KoL TO TTEPLDEPLKO TUAA TOU TTIOPOU TNE paxLaiog
KatatBOANC.

e 'EKKpLON LVOOUALVNG Itapatnpeitat amo tn 10" w.



Avamtuén omAnvoc

Peritoneum

MeoevtEpLa: TEPLTOVAIKA
TLETAAQL TIOU TIPOEPXOVTOL
Q7O TO OTTAQXVLKO
TLEPLTOVALO. 2TNV TTOPELa TO
KoLALako e€adaviletal.

Ventral —
mesogastrium

Stomach

Hodified from
- Langebarte!

Peritoneum
Stomach

Hepatic triad

Ventral
mesogastrium

e =

) Mdiied from
Becket al

Copyright @2006 by The McGraw-Hill Companies, Inc
All rights reserved,

Dorsal
mesogastrium

Spleen

Dorsal

mesogastrium Hepatic triad

Spleen

Future greater

omentum

Stomach

Darsal mesogastrium
and its expansion

Stomach

Omental bursa
e and the future
- iangeb;r-' o greater omentum

Z= _Splenorenal lig.

e [IpogpyeTal Ao NPOoeKBOAN LECEYXUUATIKWY KUTTAPWY METAEY TwV 2

TIETAAWV TOU PECEVTEPLOU.
e Avamntvooestat amno tn 5" w.
e Apxka dpEpeL AOBLa Ta omola €W TN yevvnon €adavilovral.



o NETTTO £EvTEPO (+ KATWTEPO 12 5(']KTU)\O)—
o TupAd

e 2KWANKOEIONG ATTOPUON
e AvIOV KOAoV

— AMA

e 2 TIPWTA TPITAUOPIA EYKOAPOiOU KOAOU B

e 67w : oxnuaTifeTal N ayKUAN HECOU EVTEPOU ATTO TO
PAXIaio KOIAIOKO ToiXwua

e EmmPAKUVON HEOOU EVTEPOU => EVTEPIKI AYKUAN
oxnuatog U tTou TpoBAAAEl oTOV OPPAAIO AWPO:
OMOAAIKH KHAH: gtmmikoivwvia pe ou@aAikéd
KUOTIOIO HECW ONPAAEVTEPIKOU TTOPOU, MEXP! 10N w.

/ \

KEQAAIKO HEPOC ayKUANG (AE)  oupaio TuRua (AP)

| |

AETTTO EVTEPO ETTAPUA TUPAOU

l

TUPAO & OKWANKOEIONG aTTOPUON

Liver

Dorsal aorta

Spleen

Dorsal
pancreatic bud

Cranial

Caudal
limb

Midgut loop Superior mesenteric artery



Neplotpodn ayKUANG LECOU EVIEPOU

AvtiwpoAoylakn nteptotpodn Kata 90° yupw amno aova AMA

1 l

KedbaAlkd okENOG => AEMTO EVIEPO Oupaio okENoG => TtayL
npoc¢ ta Se€Ld EVTEPO TPOC TA APLOTEPA

Enwotpodn HEoOU EVTIEPOU OTNV KOLALAL

10" w: avataén KNANG LECOU eVTEPOU => eTtloTpodr) EALKWV 0TN KOLALAL.

1°) Aemto €viepo SLEpxetal miow amod tnv AMA, katalapBavovtag To gl \ R

KEVTPLKO TN O KOLALAC /,___,/ 7'\ . \
2°) TtaxV £VTEPO KATA TNV ETLOTPODI TOU MEPLOTPEPETOL AVTILWPOAOYLAKA ,L\%W/{\' if"‘f;@*yw‘-’*’";)
\ 180° , , LI NS
kata 180°, kataAapBavovtoc AE kolAia. NI BRI
sty
KaOAwon evtepkwV eAikwv VY
n n p (’\;/ f/j_v }“\\L_'ﬁ_ = ;,; /

i (Y

H neplotpodn otopdxou kK dwdekadaktuAou => Sefld PeTaToOmnon
SwdekadakTUAOU KOl TTAYKPEATOC.

To peyeBupévo koAov TLElel SwOeKAOAKTUAO K TIAYKPEAC TTAVW OTO OmioBLo
KOWALOKO TOLXWHAL. l

KedaAn maykpeatog K peyaAutepo tunpa dwdekadaktuAou:
ONIZOONEPITONAIKA




 Ano to onioBlo €vtepo mpoEpyovTaL:
- TUA O TOU EyKOPOiou KOAOU

- TO KOTLOV

- TO OLYMOELOEC KOOV

- T0 0p60O

- TO VW TUAMO TOU TIPWKTLIKOU CWARva

* ToO OLYHOELOEG KAl O TIPWKTOC TIPOKUTITOUV
arto To SLaywpPLoUO TG KAOAKNG O€
0POOTPWKTLKO KAVAAL KOLL OE OUPOYEVVNTLKO
KOLVOLAL.

e Awatwon: KMA

Transverse Transverse
colon mesocolon

\

Greater omentum (cuf) Left {splenic)
splenic
colic flexure

Right (hepatic)
colic flexure

appendices

/
[
:/ e
k ¥ Marginal a.
Jé { {of Drummaond)
A o
A ﬁ,’ Left colic flexure
i
; 5 Left colic a.
Inferior .
i \ 4
mesenteric a. ; ) Descending
e 7 |
{ 13
!_‘_ 1\
{ }
\, J
S e
Peritoneal
reflection



Apapa

Urogenital Urinary bladder

Primitive urogenital sinus membrane

Allantois

Perineum

Anal
membrane

Cloacal Hindgut Anorectal canal

A membrane B

e [IpOKELTOL YLO TO TEALKO TUAMA TOU OTtioBlou evtEépou mpLv Slopebel og 0pOO,
oupodOX0 KUOTN KOL OLPXEYOVOL YEVVNTLIKA KUTTAPA.
e JYTO OmioOlo Tolxwpa TNC apapac eKBAAAEL N aAAavtoida.
e  OYPOOPOIKO AIADOPATMA: Slaxwpilel TNV apdpo o€ poxLaio Kot KOWALOKO TUAUA.
1. 0p60o
2. KepaAko TUAHO TTPWKTIKOU CwAnva
3. OupoyevvnTLKO KOATIO



[MPWKTIKOC CWANVOC

Esgr:;dial / ectoderm notochord
Avw Suo TprtnuopLa @"
TIPWKTLIKOU CWARva qg 7
TPOEPYOVTAL OO TO
’ e [ cardiogenic plate endoderm

OTILGULO EVtEpO A septum transversum
(evbobepuikn tpogéAeuaon). -

, ’ central nervous system
KaT(D Tp“n HOplO K\F\/ h!ndgut
QVATTTUCCETOL ATIO TOV et

, , __—— proctodeum
OPXEYOVO TIPWKTO f
(e€wdepuikn mpogAevon). Rt /
Avw ’OpeLKn aptn pl'a,' B pericardial coelom develc;':)lliiu:]eart elanios
(ouvéxela KMA) => avw 2 |
midgut

TPLITNUOPLA

foregut
Katw opBLKEC aptnpleg
(kAaboL Eow aboLKNAC
aptnplag)=> Katw
TPLITNUOPLO.

- \\\ hindgut

anal membrane

oropharyngeal

allantois
membrane

C septum transversum



Intraperitoneal vs. retroperitoneal vs.
secondarily retroperitoneal

Intraperitoneal . Retroperitoneal Secondarily
viscera viscera retroperitoneal
viscera

Thoracic
esophagus

Abdominal esophagus Duodenum

Liver
Gallbladder and bile duct

Stomach Pancreas

Transverse colon

Jejunum and ileum
Ascending colon

Descending colon

Cecum

Appendix f
Rectum

Sigmoid colon

Schoenwolf et al: Larsen's Human Embryology, 4th Edition.
Copyright © 2008 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved



Dorsal

| Foregut | Midgut | Hindgut |

Pharyngeal Liver

Endoderm Stomach Small Intestine Colon

Anterior

Thyroid

Pancreas (dorsal and ventral lobes)

Lung (left side)

Ventral

Embryonic gut derivatives

Forequt
esophagus
stomach

proximal duodenum

liver
gall bladder
pancreas

Midgut

distal duodenum
jejunum

ileum

cecum

appendix
ascending colon

Hindgut

distal 1/3 of transverse colon

Posterior

Superior mesenteric artery

Celiac trunk

Foregut
Midgut
proximal 2/3 of transverse colon —
Abdominal
Hindgut sora

descending colon
sigmoid colon
rectum

proximal anus

- Inferior mesenteric artery
Gray's text 4.96
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