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WRITEASHORTNOTEONIMPLANTATION

WHATISIMPLANTATION?

Implantationistheattachmentofafertilizedeggtothewalloftheuterusandtypically
occursbetween6and12daysafterovulation,withmostcaseshappeningaroundday9.
Atthepointwherethefertilizedeggenterstheuterus,it’sknownasablastocyst—a
roundcollectionofstem cellsinafluidwithanouterlayerthateventuallyformsthe
placenta.Thisouterlayerisessentialinthisprocessbecauseitiswhatadherestoand
mergeswiththeendometrium oruterinelining.Thesperm andovum unitethrough
fertilization,creatingaconceptusthat(overthecourseof8-9days)willimplantinthe
uterinewall,whereitwillresideoverthecourseofninemonths.Inhumans,implantation
isthestageofpregnancyatwhichtheembryoadherestothewalloftheuterus.Atthis
stageofprenataldevelopment,theconceptusiscalledablastocyst.Itisbythis
adhesionthattheembryoreceivesoxygenandnutrientsfrom themothertobeableto
grow.

Implantationwindow

Thereception-readyphaseoftheendometrium oftheuterusisusuallytermedthe
"implantationwindow"andlastsabout4days.Theimplantationwindowoccursaround
6daysafterthepeakinluteinizinghormonelevels.Withsomedisparitybetween
sources,ithasbeenstatedtooccurfrom 7daysafterovulationuntil9daysafter
ovulation,ordays6-10postovulation.Onaverage,itoccursduringthe20thtothe23rd



dayafterthelastmenstrualperiod.Theimplantationwindowischaracterizedby
changestotheendometrium cells,whichaidintheabsorptionoftheuterinefluid.
Thesechangesarecollectivelyknownastheplasmamembranetransformationand

bringtheblastocystnearertotheendometrium andimmobilizeit.Duringthisstagethe
blastocystcanstillbeeliminatedbybeingflushedoutoftheuterus.Scientistshave
hypothesizedthatthehormonescauseaswellingthatfillstheflattenedoututerine
cavityjustpriortothisstage,whichmayalsohelppresstheblastocystagainstthe
endometrium.Theimplantationwindowmayalsobeinitiatedbyotherpreparationsin
theendometrium oftheuterus,bothstructurallyandinthecompositionofits
secretions.

Whatistheendometrium,andwhatdoestheendometrium do?

Theuterinelining--alsoknownastheendometrium --iscomposedoftwolayers:

 The basallayerneversheds.Itisthepartoftheendometrium thathelpsform the
otherlayer.

 Thefunctionallayerbuildsupafterthepreviousmenstrualcycleends,forminga
perfectenvironmentforafertilizedegg.Iftheeggisnotfertilized,thefunctional
layerwillshedduringthenextmenstrualcycle.

Whenaneggisfertilized,itimplantintheuterinelining.Thisusuallyoccursbetween6
and12daysafterovulationsandaboutdaysafterfertilization.5to6.

Onceimplanted,theembryosecreteshormones,includinghumanchorionic
gonadotropin(hCG),whichsignalstothemother’sbodythatsheispregnant.Thishalts
themenstrualcycleandpreventsthefunctionallayeroftheendometrium from being
shed.

From thispointon,theuterineliningwillturnintotheplacenta,whichprovidesoxygen
andnutrientstothebaby.

Evenwhenthere’snoimplantedeggtosustain,theuterineliningservesacritical
function.Theendometrium preventsadhesionsoftheunderlyingmyometrium layer,



whichcontainsthemuscletissuethatcausescontractions.Ifadhesionsform,itis
possiblefortheuterustocollapse,preventingnormalmenstruationandpregnancy.

Whatroledoestheendometrium playinimplantation?

Studiesshowthatcycleswiththickeruterineliningresultinsuccessfulpregnancies
moreoften. Inmostsuccessfulimplantations,thearrivaloftheeggcoincideswithpeak
levelsofluteinizinghormone(LH),whichprimestheendometrium toaccepttheembryo.

InadditiontoLH,achemicalcalledtrypsin,producedbytheembryosignalstheuterine
liningtoprepareforimplantation.Afavorableendometrium isthickandexhibitsa
triple–linepatternunderultrasoundimaging.

Unfortunately,evenifaneggissuccessfullyfertilized,itispossiblefortheembryoto
failtoimplantintheuterinelining.Intwooutofthreecases,thisisduetoinadequate
uterinereceptivity.Manyfactorscancontributetouterinereceptivity,including
hormonesandatypeofproteinscalledcytokines,whichallowcellstosendandreceive
signals.Somemedications,includingprogestinsandprogesterone,canincreasethe
chancesofsuccessfulimplantationafterrepeatedfailure.

Adaptationofuterus

Toenableimplantation,theuterusgoesthroughchangesinordertobeabletoreceive
theconceptus.

Predecidualization

Theendometrium increasesthickness,becomesvascularizedanditsglandsgrowtobe
tortuousandboostedintheirsecretions.Thesechangesreachtheirmaximum about7
daysafterovulation.Furthermore,thesurfaceoftheendometrium producesakindof
roundedcells,whichcoverthewholeareatowardtheuterinecavity.Thishappensabout
9to10daysafterovulation.Thesecellsarecalleddecidualcells,whichemphasises
thatthewholelayerofthem isshedoffineverymenstruationifnopregnancyoccurs,
justasleavesofdeciduoustrees.Theuterineglands,ontheotherhand,decreasein
activityanddegeneratearound8to9daysafterovulationinabsenceofpregnancy.The
decidualcellsoriginatefrom thestromalcellsthatarealwayspresentinthe
endometrium.However,thedecidualcellsmakeupanewlayer,thedecidua.Therestof
theendometrium,inaddition,expressesdifferencesbetweentheluminalandthebasal
sides.Theluminalcellsform thezonacompactaoftheendometrium,incontrasttothe
basalolateralzonaspongiosa,whichconsistsoftheratherspongystromalcells.

Decidualization

Decidualizationsucceedspredecidualizationifpregnancyoccurs.Thisisanexpansion



ofit,furtherdevelopingtheuterineglands,thezonacompactaandtheepithelium of
decidualcellsliningit.Thedecidualcellsbecomefilledwithlipidsandglycogenand
takethepolyhedralshapecharacteristicfordecidualcells.

Trigger

Itislikelythattheblastocystitselfmakesthemaincontributiontothisadditional
growingandsustainingofthedecidua.Anindicationofthisisthatdecidualization
occursatahigherdegreeinconceptioncyclesthaninnonconceptioncycles.
Furthermore,similarchangesareobservedwhengivingstimulimimickingthenatural
invasionoftheembryo.Theembryoreleasesserineproteaseswhichcausesthe
epithelialcellmembranetodepolarizeandactivatestheepithelialNa+channel.This
triggersaCa2+influxandphosphorylationofCREB.PhosphorylationofCREB
upregulatestheexpressionofCOX-2,whichleadstothereleaseofprostaglandinE2
(PGE2)from epithelialcells.PGE2actsonthestromacellsactivatingcAMP-related
pathwaysinstromalcellleadingtodecidualization.

Partsofdecidua

Thedeciduacanbeorganizedintoseparatesections,althoughtheyhavethesame
composition.Deciduabasalis-Thisisthepartofthedeciduawhichislocated
basalolateraltotheembryoafterimplantation.Deciduacapsularis-Deciduacapsularis
growsovertheembryoontheluminalside,enclosingitintotheendometrium.It
surroundstheembryotogetherwithdeciduabasalis.Deciduaparietalis-Allother
deciduaontheuterinesurfacebelongstodeciduaparietalis.Deciduathroughout
pregnancy.Afterimplantationthedeciduaremains,atleastthroughthefirsttrimester.
However,itsmostprominenttimeisduringtheearlystagesofpregnancy,during
implantation.Itsfunctionasasurroundingtissueisreplacedbythedefinitiveplacenta.
However,someelementsofthedecidualizationremainthroughoutpregnancy.The
compactaandspongiosalayersarestillobservablebeneaththedeciduainpregnancy.
Theglandsofthespongiosalayercontinuetosecreteduringthefirsttrimester,when
theydegenerate.However,beforethatdisappearance,someglandssecreteunequally
much.ThisphenomenonofhypersecretioniscalledtheArias-Stellaphenomenon,after
thepathologistJavierArias-Stella.

Pinopodes

Pinopodesaresmall,finger-likeprotrusionsfrom theendometrium.Theyappear
betweenday19andday21ofgestationalage.Thiscorrespondstoafertilizationageof
approximatelyfivetosevendays,whichcorrespondswellwiththetimeofimplantation.
Theyonlypersistfortwotothreedays.Thedevelopmentofthem isenhancedby
progesteronebutinhibitedbyestrogens.

Functioninimplantation



Pinopodesendocytoseuterinefluidandmacromoleculesinit.Bydoingso,thevolume
oftheuterusdecreases,takingthewallsclosertotheembryoblastfloatinginit.Thus,
theperiodofactivepinocytesmightalsolimittheimplantationwindow.

Functionduringimplantation

Pinopodescontinuetoabsorbfluid,andremovesmostofitduringtheearlystagesof
implantation.

Adhesion

Adhesionisamuchstrongerattachmenttotheendometrium thanthelooseapposition.
Thetrophoblastsadherebypenetratingtheendometrium,withprotrusionsof
trophoblastcells.Thisadheringactivityisbymicrovillithatareonthetrophoblast.The
trophoblasthavebindingfiberconnections,laminin,collagentypeIV,andintegrinsthat
assistinthisadhesionprocessMUC16isatransmembranemucinexpressedatthe
apicalsurfaceofuterineepithelia.Thismucinpreventstheblastocystfrom implanting
inanundesiredlocatedontheepithelium.Thus,MUC16inhibitscell-celladhesion.
“Removalofthismucinduringformationofuterodomes(bulbousprojectionsfrom the
apicalsurfaceoftheepithelium thatareoftenfoundduringtheimplantationperiod)
facilitatestrophoblastadhesioninvitro”.

Invasion

Invasionisanevenfurtherestablishmentoftheblastocystintheendometrium.

Syncytiotrophoblasts

Theprotrusionsoftrophoblastcellsthatadhereintotheendometrium continueto
proliferateandpenetrateintotheendometrium.Asthesetrophoblastcellspenetrate,
theydifferentiatetobecomeanewtypeofcells,syncytiotrophoblast.Theprefixsyn-
referstothetransformationthatoccursastheboundariesbetweenthesecells
disappeartoform asinglemassofmanycellnuclei(asyncytium).Therestofthe
trophoblasts,surroundingtheinnercellmass,arehereaftercalledcytotrophoblasts.
Syncytiotrophoblastisnotdeterminedasacelltype,ratherisamultinucleatedtissue.
Invasioncontinueswiththesyncytiotrophoblastsreachingthebasalmembranebeneath
thedecidualcells,penetratingitandfurtherinvadingintotheuterinestroma.Finally,the
wholeembryoisembeddedintheendometrium.Eventually,thesyncytiotrophoblasts
comeintocontactwithmaternalbloodandform chorionicvilli.Thisistheinitiationof
formingtheplacenta.

Thepenetrationofthetrophoblasttotheendometrium isdemonstratedthrough
metalloproteinaseMMP-2andMMP-9Syncytiotrophoblastinvadetheuterus
attemptingtoreachmaternalbloodsupply,forsettingupthefoundationforfetalblood
flow Theblastocystsecretesfactorsforamultitudeofpurposesduringinvasion.It



secretesseveralautocrinefactors,targetingitselfandstimulatingittofurtherinvade
theendometrium.Furthermore,secretionsloosendecidualcellsfrom eachother,
preventtheembryofrom beingrejectedbythemother,triggerthefinaldecidualization
andpreventmenstruation.

Whatcancauseimplantationtofail?

Unfortunately,variousconditionscanhampertheproperimplantationofablastocyst.In
somecases,geneticdisordersinthedevelopingembryodisruptthetrypsinsignaland
causeastressreactionthatforcestheuterustorejecttheblastocyst.immunological
disordersmaycausethemother’sbodytoattacktheimplantingembryo.Ultimately,this
isadelicateprocess,androughlyhalfofallfertilizedeggsfailtosuccessfullyimplant.
Implantationfailureisconsideredtobecausedbyinadequateuterinereceptivityintwo-
thirdsofcases,andbyproblemswiththeembryoitselfintheotherthird.

Inadequateuterinereceptivitymaybecausedbyabnormalcytokineandhormonal
signalingaswellasepigeneticalterations.Recurrentimplantationfailureisacauseof
femaleinfertility.Therefore,pregnancyratescanbeimprovedbyoptimizingendometrial
receptivityforimplantation.Evaluationofimplantationmarkersmayhelptopredict
pregnancyoutcomeanddetectoccultimplantationdeficiency.Lutealsupportisthe
administrationofmedication,generallyprogestins,forthepurposeofincreasingthe
successrateofimplantationandearlyembryogenesis,therebycomplementingthe
functionofthecorpusluteum.

SignsofSuccessfulImplantation

Iftheembryosuccessfullyimplants,youcanexpecttoexperienceanumberofsignsor
symptoms.Unfortunately,theearliestsignsofsuccesscanappearlikethenormalsigns
ofaperiod:cramps,headaches,fatigue,andbloating.In20%to30%ofwomen,
implantationbleedingoccurs,similartowhattheyexperienceduringaperiod.

However,ifit'simplantationandnot yourperiod,additionalsymptomswillfollow:

 Yourbreastsmayfeelsore,tight,ortender.
 Ifyoucontinuetrackingyourbasalbodytemperatureafterovulation,youmay

noticethatyouraveragetemperaturehasincreased.
 Thisriseintemperature,combinedwithfatigueandothersymptoms,maymake

youthinkyouhavetheflu.
 Withinaweek,youmayfeelmorefrequenturgestourinate.Thisisbecause

increasedbloodflowtotheuterushasputpressureonyourbladder.

Ofcourse,theonlywaytotellifyouhavehadasuccessfulimplantationistotakea
pregnancytest.
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