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Development of Stomach
Distalpartof foregut forms a fusiform dilation which forms the stomach

4 5th week of IU

TgrightGJLeft

rightvagus Post

OId
3 factors governing the rotationof stomach to adultposition

atvagus Ant

i rapid enlargementofliver
4 omental bursa shifts to left
G rotation byactive growth process
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Gastric glands develop during 3rd month

Oxyntic zymogencells 4th
Rennin begins to function by 5th month



Development of Duodenum

zygosis Proximal2ms

Posterior
abdominal

dmensosgdastrium

zygosis
mmmm it's exceptproximal 25cm

becomes

lumen of duodenum is obliterated in 8thweek recanalized in 3rd
month

DuodenalAtresia lumen ofduodenum is obliterated

dueto failure ofaccanalization
annular pancreas

Double bubblesign in Usa
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at Diii
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Development of Pancreas
Development pancreas developsfrom2separatebuds ventral dorsalpancreaticbuds

i it has 2ducts
smallerventralpancreaticbudarisesin commonwithhepaticbadforlever

largerdorsalpancreaticbudarisesmore proximally directlyfromduodenum

Afterrotationofgut ventralpancreaticbudpasses alongwithbileductintotheposition
dorsaltodorsal pancreaticbud

thetwobudsfuse theirductsanastomosein such a waythatductofventralpancreas
formsproximalpartofmainpancreaticduct

ductofdorsalpancreaticbudformsdistalpartofmain pancreaticduct
proximalpartofdorsalpancreaticduetforms accessory pancreaticduct

Congenitalanomalies

Annularpancreasringofpancreatictissueencircles2ndpartofduodenum

Accessorypancreatictissue maybefoundin stomachwall
duodenum

smallintestine

Meckel's diverticulum

greateromentum

hilum ofspleen

yellowish lobulatedappearance
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Developmentof HeartTube
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DevelopmentofInter Atrial Septum spurium
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Ostium primum defect

Ostium secondum defect

Patent foramen ovale

Prop patency of foramen ovale does not permit shunting of blood i not dangerous



DevelopmentofInterventricular septum
deathsus

totfothseparation

3sources I
mepmarynous hagionav

btw
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aorta
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i I.iiiiii.inGin chamber formsmuscular part
of interventricular septum

Jim atrioventricular's
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acushion

Inteventricularforamen is filledbycellsfromthe Avcushion gets completed

VentricularSeptal Defect USD canaffectmuscular RA
mostly or membranous moredangerous part

Tetralogy of Fallot
1 pulmonary stenosis

CIDVSD

LiiRightventricular hypertrophy

Civ Overriding ofaorta



Development of PortalVein
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Developmentof Respiratory System
Laryngitisacheatdiverticulum develops from ventralpartofforegutbyendof4thweek

fifth't fjj d

ftp.t is oias
septum

formedbyfusionof

oesophagus

LaryngotrachealTube rt Derivatives pff.ingj
t

o
Larynx

Intitlagesmuscies from4th6th pharyngealarches
nervesupply 10thon bronchia

tracheal

Trachea inIesYntilages.fi oaadeolaestroma sphlanchnopleuaie mesoderm
buds

00Bronchi 2bronchialbudsfromLTtube byendof5thweek there are
3budsdevelopingfromrightbudLungTissue 2budsdevelopingfromleftbud

4th pharyngealarch
thyroid

cuneiform I
superior laryngealN epiglottis

guy y

d

arytenoid6th pharyngeal arch Ii
4 stages ofmaturationof lungs
Pseudoglandular 616weeks tubuloacinargland

differentiationofsomecellsintotypeIprey
Canalicular 16 26weeks lumenisenlargeduptilterminalbronchioles cellswhichdon'tgetdifferentiatedform

Type II pneumocytesTerminal Sac 26 Birth establishmentofblood airbarrierforpropergaseousexchange

Alveolar stage Inabinthogy
alveolarsacssecretesurfactant

afterbirth lungtransformsfromsecretoryphase togasexchangephase
establishmentofpulmonary systemiccirculation

In 7th month of 10L lung fibroblast stimulates releaseof FPF fibroblast
pneumocyte factor which in turn stimulates type II pneumocytes to secrete
surfactant cortisolstimulates FPF



Defects in Respiratory System

VACTERL groupofanomalies
vertebralanomalies

Analatresia

cardiacdefects

Tracheaesophagealfistula

Eosophagealfistula

Renalanomalies

Limbdefects

HyalineMembraneDisease Respiratory DistressSyndrome

absenceofsurfactant
presenceofwaxylininginsidealveolarsac hyalinemembrane

SupernumeraryLobes extra lobes

Haygoodanyincreased no of lobes in lung
LobeofAzygosvein apicallobearches over azygos vein

Tracheaesophageal Te Fistula 5 types A B CD H
defectiveformationof TE septum

Teachta
esophagus

fistula diffla

money

Laryngeal inlet is occluded by8thweek of IOL duetoproliferationof laryngeal
epithelium recanalized by 10thweek resulting in formationofvestibular vocal

folds



DevelopmentofDiaphragm 4 sources septumtransversum

dorsalmesenteryofoesophagus
pleuraperitoneal membrane

a

d d
mesodermoflateralbodywall

TIM ventral

A.isisisiiiiiiiisi canal

dorsalmesenterypleuroperitoneal

membrane I I
developing

dorsalmesoderm

oflateralbody
wall

chromosome 15 aresaid

developmentofdiaphragm

1i
i
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byinvasionof
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bodywallintodorsal
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s.im manmembrane
fromlateral betransversum I wallpleuroperitoneal

membeaney
adult diaphragm

MotoesupplyPhaonic N Cs Cs

SensorySupply Lowerintercostal Ns

Congenital Diaphragmatic Hernia Bochdalek Hernia

contents of abdomen enter intothoracic cavity
i hypoplasia of lung
mostcommonly seen on left side pleuropctionealmembrane on right side
closes first followedby fusion on leftside

Retrosternal Hernia ofMorgagni
defect in anteriorportion of diaphragm
herniationofabdomen contents intothoracic cavity

Congenital Hiatal Hernia

3 structures piercethediaphragm Ivc aorta oesophagus

opening of oesophagus is largerthan normal
i oesophagustries to drag stomach lying below

EventerationofDiaphragm onehalfof diaphragm isthinnedout muscularportion absent
onlymembranous portion present mostcommonly seenonleftside contentsofabdomen
push upwards



Pharyngeal BranchialApparatus seenonventralaspect

Pharyngealapparatus hasan ectodermal lining endodeamal lining mesodermalcore

Pharyngealarchrefers tothemesodermalcore

6arches are present in neckregion 5tharchdisappearslater

is yi i

Horseshoe
structure

Arch Skeletal Derivatives

I Maxillary process upperlipupperjawpalate
Mandibular process meckel'scartilage malleusincus bodyofmandible

ant Ligofmalleus sphenomandibular ligament

I Reichert'scartilage stapes styloid process lessercornu upperpartofbody
styloidhyoid lig ofhyoidbone

III greater cornu lower partof bodyofhyoidbone

Thyroid cuneiform cartilages

Cricoid Arytenoid Corniculate cartilages



Arch muscles

I musclesof mastication Tensorvelipalatini
Tensor tympani Antbelly of digastric
Mylohyoid

MT ATM

I Facial muscles stapedius
Postbellyofdigastric Auriculas muscles

Stylohyoed occipitalis
Facial PSOAS

I stylopharyngens

I caicothyroid muscles of pharynx
musclesofpalate

except stylopharyngens

excepttensorveli palatind cricopharyngens

mm c

VI caicophaayngens CA

all musclesof larynx except cricothyroid

Arch vessels
3 maxillary artery

II stapedial artery Hyoid artery
Common canoed artery InternalCarotid Artery

I Right subclavian artery Arch of Aosta

I Pulmonary artery right left ductus arteriosus



NeaveSupplyEI post thematic N Mandibular N V3
Pre thematicN chorda tympani

YI
Facial N VID
glossopharyngeal N II
External laryngeal N branchofsuperior laryngealN

branchof CN I
I Recurrent laryngeal N branch of CNI

caudalbagel
pre thematic N

In humans all prethematic Ns
degenerate exceptthatof I arch

Neavebranchrunningalong
cephalicborder

post thematic N



Fateof Endodermal Pouches
I Inner layeroftympanicmembrane Middle earcavity

Mastoid antrum Auditory tube
I Palatine tonsil lining epithelium
II Thymus Inferior parathyroidgland
I superior parathyroid gland
Ultimobranchial body remnantof pouch btwCudimentary 5tharch 6tharch

Neural crestcells Ncc migrateinto ultimobranchialbody give rise to
parafollicular c cellsofthyroid gland

Fateof Ectodermal clefts
I Liningofexternal auditorycanal

outer layeroftympanic membrane
I II I getobliteratedduetoovershoot of Arch II

and sinsMMM

Égygetsobliterated

If it persists
Branchialcysts

seenasswellingalong
anteriorborderor beneath
sternodeidomastoid



Development of Face 3sources frontonasalprocessIFND
Attheendof z arch y

maxillary process
3rd week mandibularprocess

KII cneural tube
frontonasal process

section

V i
begins
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simoom'd
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futureoralcavitymouth

Ignodownward
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Lens placard
i i of thickening foamedin FNP Nasal Placard

mandibular processesapproximate
fuse



medialnasal process
MNP

ÉiziXiriti
oralcavity

ÉSEI

gm

asopticfurrow defectgap
seen bw LNP maxillary
process

I
filled by ectodermalcellsLower lip Mandibular processto forma coed which extends

fromeye to nose
Upper lip 5 MNP Maxillary I

d processes cord is later canalised to form
philtrum nasalactinal duct
Hp

Forehead upperpartof FNP
Cheek maxillary process



alaofnose LNP

tipofnose MNP

FacialCleft non fusionof maxillary process LNP
obliquecleft

nasalacarmalduct is exposed

Macrostomia largeoralcavitymouth
microstoma smaller oralcavitymouth

Midline Cleft LowerLip nonfusion of both mandibular processes
midline cleft Upper Lip nonfusion of both MNPs



Development ofTongue
mm

i

mucousmembrane
cranialpart

Tongue fibrousstroma
musclesoftongue

t
mucousmembrane

Ant213 I arch ectodermal anterior 43
oftonguePost 1 3 III archaendodermal

sulcus foramencaecum
terminalis

Posterior mostethanialendofhypobranchialeminencegives
posterior 43portion I

from II arch

MusclesofTongue derived fromoccipitalsomites
except palatoglose

from Narch

Hemiglossia in anterior 213 onlyonehalf ofthetongue is developed

dueto absenceof a lingualswelling
Aglossia absence oftongue



Developmentof Palate

primary
palate

secondary
palate

9fusion
Ipg maxillary

Premaxilla posterior
atongationofprimarypalate

Palatine process develops from maxillary processes

ÉtEI

Iii

process

maxillary
process

palatine
process

ma

Completecleft Palate non fusionofbothpalatine process witheachother with premaxilla
Anterior Cleft Palate non fusionof premaxillawithpalatine processes
PosteriorcleftPalate nonfusionof both palatine process to eachother



DevelopmentofArchesofAorta form right lefthorn
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aortafuseswithtauncus

ifpÉ ÉjjÉÉntalaorta arteriosustofoam
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Thereisoneaorticarch

f foreachpharyngealarch
s gives maxillaryartery

giveshyoid stapedial

Pith ggjgg artery

ofexternalcarotid

openintoventralpart

i it mmofaortic sac
6thaorticarchopens proximalpartof
intodorsalpartof Inaction ICA

between3rdaortic sac
carriesbloodfrom ductuscaroticus

7thintersegmental

Tiptonnighthorn

É

i.is1 man j idisappears
disappears
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subfarian LeftsubclavianPersiststo

dorsalaortaonleft artery MY
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PatentDuctus Arteriosus persistent ductus arteriosus

Coarctation of Aorta narrowing ofaorta
due to migration of cells fromductusarteriosus



Developmentofkidney
Nepheogenic cord develops from intermediate mesoderm em whichgivesthe Kidneys
Pronephros fish kidneys
Mesonephros kidney of higher vertebrates
metanephros human kidneys

3 parts are derived from nephaogenic cord
Pronephad situated in cervical region many ductules developfrompronephaos

to form a duct connected tocloaca
mmesyhy

thoracolumbar region
Sacralregion following this phonephones

degenerates

Cloaca
Primitiverectum

I
urogenital sinus urinary bladder

mesonephros givesmany
ductules which

Mesonephaicduct Wolffian duct jointhe pronephaicduct now
called mesonephaic duct

a budarisesfrom mesonephaic duct I
called ureteric bud mesonephaic duct ductules

metanephros metanephaic blastema regress in females but persist
metanephare in males towardstheend

ppaonephaos
vesicle of development

mesonephaicwolffian duct

mesonephros

Metanephaicblastema11
clotaca



formscollecting portion
metanephaic of kidney
vesicle

ampullaof
gitsexcretory metric bad
portionof
kidney

v

AWA
Ascent ofKidneys FromSacraltoLumbar Region
when in sacralregion blood supply fromlateral sacral vessels

when an lumbaris renal vessels

originally hilumofkidney faces anteriorly which undergoes rotation to facemedially

Renal Agenesis nondevelopmentof kidney unilaterally or bilaterally
Horseshoe Kidney sometimes lower polesof both kidneysfuse

impairs complete ascentof kidneys
Polycystic kidney non fusionof metanepheric vesicle with ampullaofureterie bud
i excretory past collecting partofkidney remain separate



Developmentofgonads
Skygene inducesthe formation of Leydigcells frommesenchymalcells Seatolli cells

from sexcordcells at 7th week of JUL
Leydigcells secrete testosterone which induces formationofmalegonads

theydisappear at 18weeks of 102 reappear at puberty
Sertoli cellsrelease Mullerian inhibiting substance mis which inhibits Mullesianductsyste

mesonephaicduct

onephaicregion

to form
i

x
iI i

ghitalridgeswathinnermedulla

enteral ridge theydevelopintooogonia
PrimordialGermCells Pacs If Pacsgotowards medullaofgenitalderivedfrom epiblast
migrate fromhindgut ridge theydevelopintospermatogonia
regionthroughmesentery to
genitalridge

I pmesonephaic

duct Paramesonephaic duct regresses

PACs

g

dh

EiE ÉÉÉsex
coldyfganalize

formsvasaefferentia
toformseminiferousex
cellswhichdon'tcanalize
formLeydigcells

tunicaalbugin
forms in
males



Appendixof

on
make

www.yyj
seminal vesicle

duct

Remnants ofmesonephaicduct
appendixofepididymis Ductusdeferens

paradidymis

appendix oftestis remnantof Gta Turn
paramesonephaic

mm
t

duct
aggie worminferior aberrantductus epididymis

t
seminiferous testis

tubule



Descentoftestistestisdevelopan abdominalcavitywheretemperature ishigh notsuitable

forproperspermatogenesis

abdominalwall onmedialsideofmesonephros at2213level
ivies

of testis reachesscrotum gubernaculumtestis

gubernaculumtestis develops connects mesonephaicduct lowerpole

oftestis intoscrotum

Testis begintodescend in 2ndmonthof JUL
reachesiliacfossa at 3rdmonth 11
restsatdeepinguinalringfrom4th6thmonth

itraversesinguinalcanalduring 7thmonth

entersscrotumatninemonth

reachesbaseofscrotumat orjustafterbirth
FactorsresponsibleforDescentofTestis
differentialgrowthofbodywall
increasedintraabdominalpressure temperature

malesex hormones
contractionofgubernaculum
Calcitonin generelatedpeptideEarp a

neurotransmitter secretedbygenitofemoralN VRemainsof

misstategubeenaculum
testis



Applied Aspect
Cayptoechidism Incomplete descentoftestis
testis failtoreach baseof scrotum

maybefoundat 5 sites

withinabdomen

Ci atdeepinguinalring
Cii within inguinalcanal

CDatsuperficialinguinalring I idhighupin scrotum

Complications failureofspermatozoa production
Cayptachidst

prone to undergo malignant changes

EctopicTestisMaldescentofTestis
testis traveldown along an abnormal path fail to reach scrotum

4 sites

di in frontof pubis

Ii X
Hit in perineum

in the thigh
occursbecauseprocessus vaginalis reaches anabnormalsite

thetestis follows it

necessarythatundescendedtestis is broughtdowninscrotum by Etfs
a surgicalprocedure beforepuberty

ectopic tests usuallydevelops normallybut is susceptible to trauma
i it should alsobe placed in the scrotum surgically



Yonepharytsystem

regresses

PA bysexcordcellstoform

pigs iÉiIÉ.amnoformationofofsexcored females

Descent ofOvary
By guts attached to o

labium majus paling
08

suspensorylig
ofovarytitis gubernaculum

ovary
hound big ofuterus

If mesonephaicductpersists
Seenaboveovary epophoron

below 1 paraphoron

ductpersists as a whole Gartner's duct



Development ofUterus mesonephaicDuct MD
Paramesonephaicduct PMD

by8thweek PMDcrossesfrom
me lateral to medialaspect in

Sf
pm frontofMD

i
sides comeclosetoeachother
in midline

by a urosectalseptumintourogenital

PMNDfusebyend
uterovaginalcanal

ayyy
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jHIIIsina.ua
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endIggy
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7111

LIg
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Congenital AnomaliesofUterus uterineTubes

Didelphys BicornisBicolle

i Mt of PMDs

inflatefusion

11 gyps.ee

t5Y

8of vagina
t hymen

due to failureof
onattainingbulb
puberty



DevelopmentofLiver Extrahepatic Biliary Apparatus

gives fibroareolarstroma
of liner

hepaticbad isj t
parenchymaof

Rapidgrowthoflines is duetoI amPayffia maximumoxygenatedblood isfirstreceivedbyliver
ofFG MG Lives is actingas hematopoietictissue

ventralpancreatic bad
gallbladder common bile

umbilicalveins foam sinusgetduct vitellineveins
cysticduct common hepatic

duct

fromventral mesogastainmDerivativesofVentral Mesogastrium Falciformligament

Coronaryligament
btw live bodywall

Triangularligament fromventralmesogastrium
greater omentum btw lives stomach

Ligamentum venosum remnantof ductus venous
Ligamentum Teres hepatis remnantofobliterated leftumbilicalvein

AtresiaofDuct anypartof common hepatic cysticcommon bileduct is absent

AccessoryBileDuct checkduring cholecystectomy

Riedelistobe extra tongue like lobe arising fromright lobe of liner
Polycystic LiverDisease ducts withinthe liver remainascysts failto communicate

with ductsof extrahepatic biliary apparatus



CarolsDisease congenitaldilationofbileducts

AgenesisofGallBladderChB absenceof GB
SessiteGBabsenceofcysticduct

GBdirectly arises frombileduct

Phaygiancap fundusof aB folds on itselftoforma cap likestructure
Hartman'spouch formationof a pouch from neck ofGB
IntrahepaticGB GBgrowsinside livesdue to close proximityof parscystica with

hepatic cylinders




