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EMBERYQOLOGY
Prenataldevelopment: € \UL ¥ GDweeks

1-Proliferation : Zygotic Phase
~begins———>byFertilization of ovum
—_ends— > endof 2™ week
—Zygote undergoes mitotic divisions
—Zygote implant it self to the Uterine

ecto
~Trilaminal embryonic disc develops §m350> derm
2-embryonic Phase :

endo
~begins: 3rd week
—ends: 8thweek

[-Foldingofembryonic discin Two directions
1-cephalocaudally I l

2-laterally — > <«
—Covered externally by ectoderm
_ Covered internally by endoderm
[I-developmentofexternal features

developmentofinternal features
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3-Fetal Phase:

~begins: 8thweek

—ends: birth

—increaseoverall size and growth of fetus
—notochord development: Pear shaped

~begins: 3rd week

—Primitive streak ¥groove¥— Appears at the midline of ectoderm
—Primitive streak have Primitive node
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2-Notochord develops from the pit of Primitive Node

3-Ectodermal cells migrate fromnotochord to buccopharyngeal membrane

—4_Notochord forms vertebral column

5-Notochord +ectoderm — > neuroectodermforms neuralplate
6-Margins of neural plate grow rapidly toform folds and neural groove

7-At thecrest of neuralfolds——— neuralcrestcellsN.C.C
NCC———=ectodermalin origin ,withmesenchymal characteristics

8-Neural groove grows deeper— > neuraltube — > spinalcord

Forebrain
spinalcord%midbmin Fcrqniql end ——— mesoderm + ectoderm
hindbrain

9-Neural crest cells separate fromneuroectoderm

J0-N.C.Cmigrate todevelop empryo
Spinalganglion
sympatheticneurons —pigmentcells
mesenchymeofface

alltissueof toothexceptenamel
*Failure of migrationof N.C.Ccauset Treacher syndrome

ectodermof stomodium
—Buccopharyngeal membraneisformed o< f

endodermof foregut

—Buccopharyngealmembranebreaks downat 4th week
11-Fromtheroofof stomodium: Rathk’s pouch develops
—Rathk’spouch ———— anteriorlobeofpituitarygland
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Developmentoftheface
begins : atldthWeek:
1.Frontalprominence _ .
fro .Mandibulararch > Give5 swellings
one fronto nasal mesoderm covering forebrain push ectoderm
Two mandibular ——— Fromventral end of mandibulararch
Two Maxillary ——— Fromdorsal end of mandibular arch forming lateral

boundariesof stomodium.

—Lowerlip,lower partof cheeksandchin ——— tTwomandibular}
—at5thweek,nasalplacodesdeveloptthickening

lateral

—give horse shoe shaped < —— nasalprocess

medial

~Eachmaxillaryprocessgrowmediallytillapproach L.M nasalprocessbut,

remains separated byagrooves

~Tipof maxillary processfuseswith L.nasalprocessthencontinues below

nasal pittofusewith medial nasal process

—During¥6thweek}¥ maxillaryprocess pushnasalareastoform*“globular

prominence’ inter maxillarysegment

—globularprominence fused to maxillaryprocess—— {UPPER L\P}

~L.nasal processes don’t share informationof upperliptheygivealaof the
nose

~lineof fusionof L.nasal process ,maxillary procyss
nlduck<—  nasolacrimalgroove<—  groove

—mouthorifice———degreeof fusionbetweenmandibular and maxillary
processes
L J
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—Musclesof facialexpressiondevelop fromZndarch
supplied byfacial nerve
~Muscles of mastication develop fromIstarch
supplied bymandibularnerve
~Final development of theface occurs during 3months/I0week

1-Philtrum
~\nter maxillarysegment 2-PreMaxilla — > carryinglincisors
3-PrimaryPalate

owerLip

Mandibular Processﬁmwer Partofcheek

Lower jow

UpperLipexcept Philtrum
MaxillaryProcess < § Maxillaexceptincisorbearingarea

Palateexcept PrimaryPalate

tCongenitalanomalies}

1-CleftfLip}.isVeryrare
® Failureofunionof Two mandibular prominences at midline
Upper Lip:may be unilateral or bilateral
¢ Failureoffusionbetween MaxillaryProcess&nasalprocess
® MediancleftLip:rare,incomplete merging of Twomedial nasal processes in
themidline
2-Macrostomia:¥ Transverse Facial cleft}
® Lackof fusionbetween mandibular and maxillaryprocesses
3-Microstomia:
® \Jeryrare
® Qver FusionofMaxillary and mandibular processes
4-Qblique facialcleft:Failure of fusion of Maxillary Process withlateral and

medialnasalprocesses

[ § ) |

DRAHMED ELSHOURBAGY \ J <] clo80269

Y/




Development of nasal cavity
and Palate
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Palateformed from: < 1-PrimaryPalate frominter maxillarysegment
2-SecondaryPalatefromtow maxillary processes

I-Nasalcavity:

t
¢ QOronasal cavity separatedinto oraland twonasal by septum

t
e Definingofnasal pitsoccurs by growthof theirborders polate
® Nasal sacsseparated fromstomodeal cavitybydouble ectodermal
membrane — > fnasobuccalmembrane}

® Naso-buccalmembranebreaks down— primitiveposterior nasalforming

2-PrimaryPalate:\nitial separationbetween oral and nasal pits

develops from:
e Posterior part of inter maxillary segment

3-SecondaryPalate:Stomodeumincreasesin height and nasal septum grows
backward

® Tongueishighandreachingfreeend of nasal septum

® Moaxillaryprocessgivetwoshelf like processesformingtwopalatine shelves

growing vertically!! downward oneachsideofthetongue

® Rapidgrowth of mandible—— leave spacefortongue

¢ Tonguewithdrawn —Palatine shelves shifthorizontally

®* Twoshelvesfuse — — secondarypalate

 Fusionofpalatineshelves,primarypalate ———%Y shape}
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~SuggestionswhichexplainPalatine shelveselevation:
a.PresenceofcontractilefibroblastsinPalatine shelves
b. Displacement of the tongue downward helpsinelevation
c.Differential growth
d.Outer surfaceof palatine shelvesgrowsmorerapidlythannasal
surface—Changethepositionof the shelves
Fusionof embryonic processes
1-Processesseparatedbygrooves:eliminated bytissueproliferationingroove
growth more rapid thansurroundingtissue
2-Processes separatedbyspace: e.q. palatineprocesses
® removetheirepithelialcoveringatthelineof fusion

Congenitalanomaliesof thepalate

Unilateral
Cle-f{;pqlq{;e; < Bilateral
\ \solated

Cleft palate with unilateral cleft lip
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£Branchialarches?
begins:dthweek
® Anterior partoftheforegut flattenstoformpharyngeal cavity
® pharyngeal wallisformed of mesenchymal tissue
tmesoderm+N.C.C} 7
® Firstand secondarches grow tomeeteach other
® remainingarches don’t meet but separated by
median swelling — hypobranchial eminence
developmentof thetongue
1-Firstarchsend process called maxillaryprocess

2-Firstarchsendprocess called mandibularprocess

Structure of pharyngealarches:
1-Pharyngeal archconsistsof—— core of mesoderm
® coveredbyectoderm
¢ linedbyendoderm
o exceptfirst arch? bothisectoderm Becausefirstarchisformed frontto
buccopharyngeal
® mesenchymal tissue of pharyngeal archesdevelopsinto straight muscles
® cachpharyngealarchhas central bar of cartilage derived fromN.C.C
¢ cartilageof first archcalled———= Meckel’s cartilage

Meckel’s cartilage:

I-Anteriorend ———mental ossicles

2-Posteriorend ——— incus,malleustboneof middleear
—\:'")3 3-Middlepart———= lingula

‘ 4-YFibrouscapsule ———— sphenomandibularligament

[ § J
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Vascular nervous muscles
1t Externalcarotid artery mandibular nerve muscles of
S internalcarotidartery Corda tympani mastication
2nd Facialartery Yacialnerve Yacialmuscles

C tidarte
3rd orT‘\monC.qro | Qr e glossophqrgngeql —_—
internalcarotid
4th Aorticartery Vagusnerve _—
-GroovesandPouches

* Branchialarchesseparated externally by groovesiclefis}
® Branchialarches separated internallybypouches
1-Clefts*Grooves¥:have limited significance

Only first cleft hasits own derivatives

Derivatives —> externalauditorymeatus/tympanicmembrane
Znd,3rd,4thare obiterated bylarge over growth of Zndarch— - causeoverlapon3rd+4th
Fuse with depression called cervical sinus——— disappears later

Cervical sihus——— maytransforminto cyst
2-PharyngealPouches:

Pouch 1:pharyngotympanic tube ,middle ear cavity

PouchZ:palatinetonsil,and contribute topharyngotympanic

Pouch 3:thymus and inferior para thyroid gland

Pouch4:ultimo branchial body+ superior para thyroid gland
3-Derivativesof mandibulararch:

® Mandible

* Moaxilla

* Lowerlip

® Upperlip exceptphiltrum

* Allteethexceptupperincisors

* Salivaryglands

® Muscles of mastication

L * Meckel’scartilage
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Development of thetongue———= muscles
mucous

1.Anterior 2/ 3——— covered byectodermcontainspapillae
2 Posterior 1/ 3———covered byendodermcontainslymphoid tissue
~Twopartsareseparated by— > sulcus terminalis
1-Development of mucousmembrane:
—Anterior 2/3 —— developsfromtwo centers:

1. Twolaterallingual swellings¥1st}

2.medial swelling tuberculum impar

® mucousmembraneoriginatefromistarch-— innervated bymandibularnerve

® Posterior1/3 ——— hypobranchialeminencedeveloped fromZnd and 3rd +4th
arches

® hypobranchialeminence — > give mucosa of root of tongue

® innervatedbyglossopharyngeal —— 3rdarch

* Posteriorpartoftongueis innervated by vagus nervetlitharch}

® Anterior andposterior partof tonguedevelopatthe sametime

® fusein\/shapegroove—— sulcusterminalis

® Attheapexofsulcus —— foramencecum ——— siteof originof thyroid
gland — posterior to tuberculumimpar

2-Developmentof muscles: during second month
® intrinsic ,extrinsicmuscles —— innervated by hypoglossalnerve
® bothmuscle originate fromthe sameorigin ——— occipitalmyotomes
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innervationof thetongue:
1-Sensoryinnervations of anterior 2/ 3:
1. mandibular nervetposttrematic¥givelingualnerve —— general

sensation
1,2,3 arch

2.facialnervetpre trematic}
3.tastebyglossopharyngeal
2-innervationof posterior1/3:
1.glossopharyngeal for general and taste sensation
2. superiorlaryngeal nerve branch fromvagusnerve £3,4arch¥
3-Motorinnervation:

1.hypoglossal nerve ——— intrinsicand extrinsicmuscles

Development of tongue papillae:
® AnteriorZ/3 ——= fungiform,circumvallete,foliate ——= Jweek
® 10 weeks —— filliformdevelops
® circumvallete —— nearterminalbranchesof glosseopharyngeal
® fungiform —— nearchordatympani
®* mesodermproliferatetoformfungiformcontains ——— tastebuds
® primitivetastebudsdisappearand otherbudsdevelops
Development of alveolingual groove:
® Thetongueisfusedtothefloorofthemouth
® adownwardgrowthof epitheliumaround its periphery occurs
® degenerationof thisepitheliumformsalveolingual sulcus
* Whengroovefailstoseparate ——— Thetonguetipstillfused
tothefloor of themouth ——— %tonquetie}
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Development of Mandible:
—Mandibledevelops from: firstarch ——— Meckl’scartilage
® Meckl’scartilageextend from:oticcapsule
to:midline
® joinedwith each other bymesenchyme.
® Mecklscartilage acts as skeletal support for mandibular nerve

® Mandibularnerve lingualnerve

inferior dentalnerve

I mentalbranch
= incisivebranch

stepsofdevelopment:
1-development of body: fintramembranousossification¥
® centerofossification ——— angleformed byincisiveand mentalnerve
1.Backward ——— belowmentalnerve ——— mental foramen
2.Forward ——— form troughbeneathincisivenerve
3.Backward ——— alonglateralaspectof mecklscartilageforminga
trough —— inferiordentalcanal
2-development of alveolarprocess:
®* Upward ———= medianandlateralplatesofmandibularbodygrow
tocontaintoothgermsintotroughs
® Thistroughisdividedbyseptatoform separate compartmentor
alveoli
3-developmentoframus:
®* Ramusis first mapped outby Fibrocellular condensation
® Thus,mandibleisformedbyintra membranous ossification withno

directinvolvementof Meckls cartilage
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—growthof theseprocessesismodified by apperance of secondarycartilages

condylarcartilage
secondary qutil°\9€<coronoid cartilage *endochondoralossification}
symphysialcartilage
Condylarcartilage:isthe firstandlargest
® Thismassisconverted tobonebyendochondral ossification
® itcontinuestillZ0years
® givesrisetohead andneckofcondyleand posteriorhalfoframusabove
m.foramen
Coronoid cartilage:after condylar cartilage
® disappearsbeforebirth
® giverisetocoronoid processandanterior halfoframus
Symphysialcartilage:after coronoidcartilage
® separatedfromeachotherbyconnectivetissue
® enablemandibleinitsgrowthinwidth
® Unionoftwohalvesoccurafteryearofbirth
® independentonmeckl’scartilage
Mental ossicles:
® JorYnodulesofcartilage — > inconnective tissueof symphysisthey
ossifyand fuse with eachother — - mentalprotuberance

Growthofmandible

1-secondarycartilage: the most important growth
® resultin —— downwardand forward shiftof mandible
® increaselengthoframus
® increaselength of mandible

® increaseintercondylardistance ¥transversegrowth}
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2-SubPeriosteal bone Formation: onall surfacesincreaseoverall sizeof
themandible
3-Development of Alveolar Process:increase theheight
L_depositionon POS.part of ramusandresorptiononanterior:
® increaselengthofarch
* Providespaceforeruptingmolars
5-deposition:onlower border ———increase high
6-deposition:at theangle of mandible with resorption fromopposite side.
® increase transverse distance
7-Bone formation:duetodevelopment,growth,mastication
8—Development of the Chin:influenced by genetic and sexual properties
factors/mental ossicles——— mentalprotuberance

Development of Maxilla

~Maxillaconsistsof < Maxilla Proper
PreMaxilla

1-MaxillaProper: tintramembranousossification¥
® centerofossification:belowinfraorbitalnerve
® abovedecidous canineand spread:
1-Backward:toward Zygomaticlbone ——— Zygomaticprocess
7 —forward:toward PreMaxilla
® boackwardand forward ——trough——canal——infra
orbital foramen
3-Upward:toformFrontal Process of Maxilla
4-downward:outeralveolarplate
® inneralveolarplate developslater fromjunctionof palatalprocess
andbodyofmaxilla

5-inward:toward midlinetoformhard plate
L J
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2 _PreMaxilla: Prevomerinecenter

Palatofacialcenter
®* TwoFrontalprocessesarisesonefromPreMaxillaand theother from
Maxilla

® ThesutureremainsforoneyearafterbirthbetweenUZ,U3

® Premaxillaryarisesthealveolarprocesscarryinglincisors
growthofthemaxilla:
1-Suturalgrowth:Maxillaarticulateswithbonesbyl sutures

® Thesesuturesareparallel toeachother

® directionupwardanteriorlytodownward posteriorly

growth shift maxillaanteriorlyand downward

® growthcontinuestill 10yearsofage
a.FrontoMaxillarysuture
b. ZygomaticMaxillary
c.Zygomatic temporal
d.PterygoPalatine suture
2-SubPeriosteal bone: formationthroughoutlife
3-boneapposition:atmaxillarytuberosity —insreaseanterioposterior
4_Development and growthof alveolarprocess:increaselengthand height
5-appearanceof secondarycartilage:

® secondarycartilageappearsinZygomaticprocess

* midlinebetweentwopalatineprocess

® alonggrowingmarginsofalveolarplate
6—Development and growthof maxillary sinus:especiallyinheight
7-Boneresorptionatthefloor of nasalcavity:enlargementofnasalcavity
andincreasetheheight of maxilla
8-Bonedeposition:inthe floor of theorbit tocompensateboneresorption

ofroofof maxilla— sincreaseheight
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