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Discussthesecondweekofdevelopment.

Week1and2development

Keyeventsofhuman

developmentduringthesecondweek(week2)followingfertilizationorclinicalgestationalage

GAweek4,baseonlastmenstrualperiod.Week2isabouttheimplantationprocessand

blastocystdifferentiation.Notethatallcellsproducedfromtheinitialfertilizationeventare

definedasthe"conceptus"andwillincludecellswithbothembryonicandextraembryonic

futures.Intheconceptus,thisisaperiodofblastocyst"hatching"rapidblastocystdifferentiation

intoextraembryonicandembryonictissuesandproliferation.Inplacentalanimals,thisisthefirst

physicalinteractionbetweentheconceptusandthematernaluterinewallwithadplantationand

thecommencementofimplantaion.

Theimplantingconceptusreleasesahormone(humanChorionicGonadotropinorhCG)that

initiatesmaternalhormonalchanges,stoppingthemenstrualcycle.DetectionofhCGin

maternalurineorbloodisalsothebasisofmanymodernpregnancytests.

Implantation

Thesecondweekofhumandevelopmentisconcernedwiththeprocessofimplantationandthe

differentiationoftheblastocystintoearlyembryonicandplacentalformingstructures.

 implantationcommencesaboutday6to7



 Adplantation-beginswithinitialadhesiontotheuterineepithelium

 blastocystthenslowsinmotility,"rolls"onsurface,alignswiththeinnercellmassclosest

totheepitheliumandstops

 Implantation-migrationoftheblastocystintotheuterineepithelium,processcomplete

byaboutday9

 coagulationplug-leftwheretheblastocysthasenteredtheuterinewallday12

 NormalImplantationSites-inuterinewallsuperior,posterior,lateral

Decidualreaction

 occursinitiallyatsiteofimplantationandincludesbothcellularandmatrixchanges

 reactionspreadsthroughoutentireuterus,notatcervix

 depositionoffibrinoidandglycogenandepithelialplaqueformation(atanchoringvilli)

 presenceofdecidualcellsareindicativeofpregnancy

Cervix-atmouthofuterus,secretesmucus(CMP),formsaplug/barrier,mechanicaland

antibacterialVascular-increasednumberofbloodvessels

Decidua



Theendometriumbecomesthedeciduaandforms3distinctanatomicalregions(atapprox3

weeks)

 DeciduaBasalisatimplantationsite

 DeciduaCapsularisenclosingtheconceptus

 DeciduaParietalistheremainderofuterus

 DeciduaCapsularisandParietalisfuseeventuallyfuseanduterinecavityislostby12

weeks

BilaminarEmbryo

Humandevelopmentaboutday8to9

Theembryoblast(innercellmass)formstheepiblastandhypoblastlayers.Thisearlystageof

embryodevelopmentisreferredtoasthebilaminarembryo.

Theinnercellmassformsaninnerlayeroflargercellsisalsocalledthe"embryoblast"isa

clusterofcellslocatedandattachedononewalloftheoutertrophoblastlayer.Inweek2this

masswilldifferentiateintotwodistinctlayerstheepiblastandhypoblast,alsocalledthe

bilaminarembryo.

Epiblast

Theepiblastlayerwillformtheentireembryoandundergoesgastrulationinweekthreetoform

the3germlayers.Italsoformsanepitheliallayerliningtheamnioticcavity.

Hypoblast

Thehypoblast(orprimitiveendoderm)isatransientepitheliallayerfacingtowardsthe

blastoceol,itisreplacedinweekthreebythegastrulationmigratingendodermcells.

Syncitiotrophoblasts

secreteproteolyticenzymes,enzymesbreakdownextracellularmatrixaroundcells

Allowpassageofblastocystintoendometrialwall,totallysurroundtheblastocyst



generatespacesthatfillwithmaternalblood-lacunae

secreteHumanChorionicGonadotropin(hCG),hormone,maintainsdeciduaandcorpusluteum.

Thishormoneisdiagnosticallythebasisofpregnancytests,andispresentinmaternal.

LaterindevelopmentplacentawillsecretehCG

HumanChorionicGonadotropin

(hCG)Placentalhormoneinitiallysecretedbycells(syncitiotrophoblasts)fromtheimplanting

conceptusduringweektwo,supportingtheovariancorpusluteum,whichinturnsupportsthe

endometrialliningandthereforemaintainspregnancy.[1]Hormonecanbedetectedinmaternal

bloodandurineandisthebasisofmanypregnancytests.Hormonealsostimulatestheonsetof

fetalgonadalsteroidogenesis,highlevelsareteratogenictofetalgonadaltissues.Other

potentialcellularsourcescaninclude:hyperglycosylatedhCGproducedbycytotrophoblastcells,

freebeta-subunitmadebymultipleprimarynon-trophoblasticmalignancies,andpituitaryhCG

madebythegonadotropecellsoftheanteriorpituitary.

ThemolecularweightofhCGisapproximately36,000(36KDa)fortheα-subunitandaβ-

subunitthatareheldtogetherbybothnon-covalenthydrophobicandionicinteractions.

HumanLevels

levelspeakat8to10weeksofpregnancy,thendeclineandarelowerforrestofpregnancy

 0-1week:0-50mIU/ml

 1-2weeks:40-300mIU/ml

 3-4weeks:500-6,000mIU/ml

 1-2months:5,000-200,000mIU/ml

 2-3months:10,000-100,000mIU/ml

 2ndtrimester:3,000-50,000mIU/ml

 3rdtrimester:1,000-50,000mIU/ml

 Non-pregnantfemales:<5.0mIU/mlPostmenopausalfemales:<9.5mIU/ml

Functions

1.Promotionofcorpuslutealprogesteroneproduction



2.Angiogenesisofuterinevasculature

3.Cytotrophoblastdifferentiation

4.Immuno-suppressionandblockageofphagocytosisofinvadingtrophoblastcells

5.Growthofuterusinlinewithfetalgrowth

6.Quiescenceofuterinemusclecontraction

7.Promotionofgrowthanddifferentiationoffetalorgans

8.Umbilicalcordgrowthanddevelopment

9.Blastocystssignalsendometriumpriortoimplantation

10.hCGinspermandreceptorsfoundinfallopiantubessuggestingpre-pregnancy

communication

11.hCGreceptorsinadultbrainhippocampus,hypothalamusandbrainstem,maycause

pregnancynauseaandvomiting

12.hCGandimplantationofpregnancy,hCGstimulatesmetalloproteinasesof

cytotrophoblastcell

Week2Abnormalities

AbnormalImplantation

Ectopictubalpregnancy

AbnormalimplantationsitesorEctopicPregnancyoccursifimplantationisinuterine

tubeoroutsidetheuterus.

sites-externalsurfaceofuterus,ovary,bowel,gastrointestinaltract,mesentry,

peritonealwall

Ifnotspontaneousthen,embryohastoberemovedsurgically

Tubalpregnancy-94%ofectopicpregnancies

ifuterineepitheliumisdamaged(scarring,pelvicinflammatorydisease)

ifzonapellucidaislosttooearly,allowsprematuretubalimplantation

embryomaydevelopthroughearlystages,canerodethroughtheuterinehornand

reattachwithintheperitonealcavity



HydatidiformMole:Anothertypeofabnormalityiswhenonlytheconceptus
trophoblastlayersproliferatesandnottheembryoblast,noembryodevelops,thisis

calleda"hydatidiformmole",whichisduetothecontinuingpresenceofthetrophoblastic

layer,thisabnormalconceptuscanalsoimplantintheuterus.Thetrophoblastcellswill

secretehumanchorionicgonadotropin(hCG),asinanormalpregnancy,andmay

appearmaternallyandbypregnancytesttobe"normal".Prenataldiagnosisby

ultrasoundanalysisdemonstratestheabsenceofaembryo.

Thereareseveralformsofhydatidiformmole:partialmole,completemoleandpersistent

gestationaltrophoblastictumor.Manyofthesetumoursarisefromahaploidsperm

fertilizinganeggwithoutafemalepronucleus(thealternativeform,anembryowithout

spermcontribution,iscalledparthenogenesis).Thetumourhasa"grape-like"placental

appearancewithoutenclosedembryoformation.Followingafirstmolarpregnancy,there

isapproximatelya1%riskofasecondmolarpregnanpregnancy

MoleTypes

Completemole-chromosomalgeneticmaterialfromtheovum(egg)islost,byan

unknownprocess.Fertilizationthenoccurswithoneortwospermandanandrogenic

(fromthemaleonly)conceptus(fertilizedegg)isformed.Withthisconceptustheembryo

(fetus,baby)doesnotdevelopatallbuttheplacentadoesgrowbutitisabnormaland

formslotsofcystsandhasnobloodvessels.Thesecystslooklikeaclusterofgrapes

andthatiswhyitiscalledahydatidiformmole(grapelike).Ahydatidiformmole

miscarriesbyabout16to18weeksgestationalage.Sincethediagnosiscanbemade

byultrasoundbeforethattime,itisbetterforyoutohaveanevacuationoftheuterus(D

&C)sothatthereisnounduebleedingandnoinfection.Humanchorionicgonadotropin

(hCG)willassistinmakingthediagnosis.

Partialmole-threesetsofchromosomesinsteadoftheusualtwoandthisiscalled

triploidy.Withsuchapregnancythechromosomal(genetic)materialfromtheovum(egg)

isretainedandtheeggisfertilizedbyoneortwosperm.Sincewithpartialmolethere

arematernalchromosomesthereisafetusbutbecauseofthethreesetsof

chromosomesthisfetusisalwaysgrosslyabnormalandwillnotsurvive.(Textmodified

from:InternationalSocietyfortheStudyofTrophoblasticDiseases,seealsoJRM

GestationalTrophoblasticDisease)

TumourGrowth

Likeanytumour,unlessremovedthereisariskofprogression:

StageI:Tumorconfinedtouterus(non-metastatic)

StageII:Tumorinvolvingpelvicorgansand/orvagina



StageIII:Tumorinvolvinglungs,withorwithoutinvolvingpelvicstructuresand/orvagina

StageIV:Tumorinvolvingdistantorgans

PlacentalMesenchymalDysplasia

Duetoasimilar"grape-like"placentalappearance,thisraredisorderhasbeenmistaken

bothclinicallyandmacroscopicallyforapartialhydatidiformmolarpregnancy.This

disorderalsohasahighincidenceofintrauterinegrowthrestriction(IUGR)andfetal

death.

TwinPregnancyMole

Hydatidiformmoleandco-existenthealthyfetusisaveryrareconditionwithonly30

casesdocumentedindetailintheliterature.

UterusAbnormalities

Endometriosisendometrialtissuelocatedinotherregionsoftheuterusorothertissues.

Thismisplacedtissuedevelopsintogrowthsorlesionswhichrespondtothemenstrual

cyclehormonalchangesinthesamewaythatthetissueoftheuterineliningdoes;each

monththetissuebuildsup,breaksdown,andsheds.

MonoygoticTwinning

Monozygotictwins(identical)producedfromasinglefertilizationevent(onefertilisedegg

andasinglespermatazoa,formasinglezygote),thesetwinsthereforesharethesame

geneticmakeup.Occursinapproximately3-5per1000pregnancies,morecommonly

withagedmothers.Thelaterthetwinningevent,thelesscommonareinitiallyseparate

placentalmembranesandfinallyresultinginconjoinedtwins.


