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Describethecyclicchangesinthecervix.

Thecervixisalsocalledthecervixuteri.Itisthelowerpartoftheuterusinthe

humanfemalereproductivesystem.Thecervixisusually2to3 cm long(~1

inch)androughlycylindricalinshape,whichchangesduring pregnancy.The

narrow,central cervicalcanalrunsalongitsentirelength,connecting

the uterinecavity andthe lumen ofthe vagina.Theopeningintotheuterusis

calledthe internalos,andtheopeningintothevaginaiscalledthe externalos.

Thelowerpartofthecervix,knownasthevaginalportionofthecervix(or

ectocervix),bulgesintothetopofthevagina.Thecervicalcanalisapassage

throughwhich sperm musttraveltofertilizean eggcell aftersexual

intercourse.Severalmethodsofcontraception,including cervical

caps and cervicaldiaphragms,aim toblockorpreventthepassageofsperm

throughthecervicalcanal.

Thecervicalcanalislinedwithasingle layerofcolumn-shapedcells,whilethe

ectocervixiscoveredwith multiplelayersofcellstoppedwithflatcells.The

twotypesof epithelia meetatthesquamocolumnarjunction.Infectionwith

the humanpapillomavirus (HPV)cancausechangesintheepithelium,which

canleadto cancerofthecervix.



Diagram oftheUterusandpartofthevagina.

Cyclicchangesofthecervixthroughoutamonth

Everywomanhasadifferent‘normal’,butcertainchangesinthecervix

throughoutthemonthindicatewhenapersonmaybeovulating.

AlongsidetheBasalBodyTemperature(BBT),CervicalMucous(CM)and

trackingtheperson’smenstrualcycle,notesoncervicalchangesshouldbe

integraltotheperson’sfertilitydiary.

Whenapersonstartsherperiod(DayOneofhercycle),there’snoneedtofeel

thecervixforchanges,asthepersonisclearlymenstruating.

Oncethebleedingstops,shemayhaveafewdays(possiblyuptoaweek)as

a‘pre-fertile’phase.Thisisthetimefrom whenthebleedingfinishesand

whenthefertilephasebegins.

Duringthepre-fertilephase,theliningoftheuterusstartstothicken,

regeneratingaftertheperiodhasfinished.Atthesametime,agroupofeggs

intheovariesstarttoripen.



Fertileground

Afteryourpre-fertilephase,thepersonmovesintothefertilephaseofthe

cycle,whichiswhenshereallywanttostartnotinganychangesinthecervix,

particularlyifthepersonishavingtroubletrackingthecervicalmucous(CM).

Asoestrogenlevelsincrease,awoman'suterusandcervixstarttoproducea

specialfertilemucouswhichiscapableofprotectingtheman'ssperm and

helpingthem surviveforuptothreetofivedaysinthewoman'sbody.The

fertilemucussitsintheopeningofthewoman'scervixandlinesheruterus

andfallopiantubes.Themucusactsasacontinuousstream totransport

sperm upintoawoman'sfallopiantubes,inreadinessforwhenaneggis

released.Oncethewomanreleasesanegg(orovulates)itonlysurvivesfor

around12to24hours.

Thefertilephaseisalsocalledthefollicularorproliferativestages,astheegg

isstillmaturingandtheliningoftheuteruscontinuestothicken.Awoman's

fertilephaseusuallystartsaboutthreetofivedaysbeforeovulation,untilthe

eggisreleased.

Ifapersonfeelshercervixitshouldbehigher,softer,wetterandslightlymore

openwhencomparedtothepreviousdays.

Duringovulation,thecervixwillnowbeatithighestpointandmayevenbe

difficulttoreach.Itshouldfeelverywet,softandopen.

Afterovulation

Thetimeafterovulationisthepost-fertilephaseofthemenstrualcycle.The

post-fertilephaselastsforabout14days(rangingfrom12to16days)until

thebleedingstartsagain.Themedicaltermsforthisphasearethe‘Luteal

phase’–whichreferstothecapsuleleftintheovarythatencasedthe

releasedeggcalledthe'CorpusLuteum'(or'whitebody').Thecorpusluteum

producestheprogesteronehormone,bringingtheliningoftheuterus(or

'endometrium')tomaturity.Orthealternative,the'Secretoryphase',because

theliningoftheuterusisnowabletosecreteglucose,aimedatfeedinga

developingbabyuntiltheyfullyimplantintheliningoftheuterusandstartto

drawontheirmotherfornourishment.



Atthistime,thecervixshouldfeelquitesimilartothepre-fertilephase:lower,

firmer,onlyslightlymoistorevendryandtightlyclosedagain.

DescribetheCyclicChangeinVagina

Vaginaisashorttubularorgan.Itislinedbymucusmembrane,whichis

formedbystratifiedepithelialcells.

Thevaginaisthetubebetweenthevulvaandthe cervix.Thistubeisthe

connectionbetweenyouruterusandtheoutsideworld.Thevaginaiswhat

babiesexitthroughduringbirth,andwhatmenstrualbloodexitsthrough

duringyourperiod.Thevaginaisalsousedforinsertion,suchaswithapenis,

fingers,femalecondoms,sextoys,tampons,or menstrualcups.

Thevaginacanalsoactasaroutetootherpartsofthebody.During

penis-vaginasex,ejaculateisdepositedinthevagina,allowingsperm toenter

theuterusthroughthecervix.Thewallsofthevaginacanalsobeusedasan

administrativerouteformedicationsandcontraceptives,suchasintervaginal

hormonecreams,thehormonalvaginalcontraceptivering,orvaginal

suppositorymedications.

Anatomyofthevagina

Thevaginaismuchmorethanjustatube.Whenitisinarelaxedstate(not

aroused),thewallsofthevaginaarecollapsedagainsteachother,flattened

bythepressureofthesurroundingorgansandtissueswithinthepelvis.



Duringthisstate,across-sectionofthevaginalcanal(thevaginallumen)can

resemblean “H”ora“W”shape,asthewallsflattenagainstthemselvesFrom

thesides,thevaginaoffersmovablesupportandpressure,whichallowyour

tampontostayinplace.

Thewallsofthevaginaarecoveredbymanyfoldscalledrugae.Thewalls

andfoldsofthevaginahavemanypurposes,providingbothabarrierand

accessroutebetweenthecervixandtheoutsideworld.Allofthesefolds

allowthevaginatobestretchedandexpandlikeanaccordionwhenpressure

isappliedtothesides(likewhenababy’sheadispassingthrough).

Thewallsofthevaginaarecomposedofdifferentlayersoftissue.The

surfacelayersofthevaginalwallaremadeofmucosaltissue—similartothe

tissuethatlinesyourmouth,nose,anddigestivetract.Underneaththe

mucosaltissuearelayersofsmoothmuscletissue,collagen,andelastin

fibers,whichgivethevaginabothstructureandabilitytostretch.

Fluids arereleasedthroughthewallsofthevaginatokeeptheareamoist,and

duringtimesofsexualarousal,toincreaselubrication.Thevaginaisalso

capableofabsorbingsomesubstancessuchasmedications,hormonal

creams,orcontraceptivesintothebody.

Howthevaginachangesduringthemenstrualcycle

Thevaginaalsochangesinresponsetohormonalfluctuationsofthe

menstrualcycle.Aroundmid-cycle,whenestrogenishighest,vaginaltissue

becomesthickerandfuller.

Thecervix,atthetopofthevagina,movesandchangesshapethroughoutthe

cycle.Beforeandafterthefertilewindow,thecervixislowandcanbefeltin

thevagina,withafirm texture,andtheholeinthecenterofthecervixis

closed.Duringthefertilewindow,theholeinthecervixopenstofacilitatethe

entranceofsperm intotheuterus,thecervixriseshigherinthevagina,andis

softerwhentouched.



Diagram ofthevagina

MenstrualCycle

The menstrualcycle istheregularnaturalchangethatoccursinthe female

reproductivesystem (specificallythe uterus and ovaries)that

makes pregnancy possible.Thecycleisrequiredfortheproduction

of oocytes,andforthepreparationoftheuterusforpregnancy.Themenstrual

cycleoccursduetotheriseandfallof estrogen. Thiscycleresultsinthe

thickeningoftheliningoftheuterus,andthegrowthofan egg,(whichis

requiredforpregnancy). Theeggisreleasedfrom anovaryaroundday

fourteeninthecycle;thethickenedliningoftheuterusprovides nutrients to

anembryoafter implantation.Ifpregnancydoesnotoccur,theliningis

releasedinwhatisknownas menstruation.

Firstperiodusuallybeginsbetweentwelveandfifteenyearsofage,apointin

timeknownas menarche. Theymayoccasionallystartasearlyaseight,and

thisonsetmaystillbenormal.Theaverageageofthefirstperiodisgenerally

laterinthe developingworld andearlierin developedworld.Thetypicallength



oftimebetweenthefirstdayofoneperiodandthefirstdayofthenextis21

to45daysinyoungwomenand21to35daysinadults(anaverageof28

days).Menstruationstopsoccurringafter menopause whichusuallyoccurs

between45and55yearsofage.Bleedingusuallylastsaround3to7days.

Themenstrualcycleisgovernedbyhormonalchanges. Thesechangescanbe

alteredbyusing hormonalbirthcontrol topreventpregnancy.Eachcyclecan

bedividedintothreephasesbasedoneventsintheovary(ovariancycle)orin

theuterus(uterinecycle).Theovariancycleconsistsofthe follicular

phase, ovulation,and lutealphasewhereastheuterinecycleisdivided

into menstruation,proliferativephase,andsecretoryphase.

Stimulatedbygraduallyincreasingamountsof estrogen inthefollicularphase,

dischargesofblood(menses)flowstop,andthe lining oftheuterus

thickens. Follicles intheovarybegindevelopingundertheinfluenceofa

complexinterplayofhormones,andafterseveraldaysoneoroccasionally

twobecomedominant(non-dominantfolliclesshrinkanddie).Approximately

mid-cycle,24–36hoursafterthe luteinizinghormone (LH)surges,the

dominantfolliclereleasesan ovocyte,inaneventcalledovulation.After

ovulation,theovocyteonlylivesfor24hoursorlesswithoutfertilizationwhile

theremainsofthedominantfollicleintheovarybecomea corpusluteum;this

bodyhasaprimaryfunctionofproducinglargeamountsof progesterone.

Undertheinfluenceofprogesterone,the uterineliningchangestopreparefor

potential implantationofanembryotoestablishapregnancy.Ifimplantation

doesnotoccurwithinapproximatelytwoweeks,thecorpusluteum will

involute,causingasharpdropinlevelsofbothprogesteroneandestrogen.

Thehormonedropcausestheuterustosheditslininginaprocesstermed

menstruation.Menstruationalsooccursinclosely

related primates (apesand monkeys).Thefollicularphaseischaracterizedby

thematurationofthefolliclecontaininganovuleandaretinueoffollicular

cells,whichareresponsiblefortransformingandrostenedioneintoestradiol,

whichinturnisreleasedand,amongmanyotheractions,stimulates

endometrialrenewal.

Thelutealphase,namedbecausethefollicularcavitythatlefttheovuleafter

hatching,istransformedintoacorpusluteum andcontinuestoproduce

estrogen,butitalsoreleasesimportantamountsofprogesterone.Theluteal

phaseisprecededbyasignificantincreaseinLH,andovulationmarksits

onset;then,itlasts±14fairlyconstantdayswhencomparingdifferentwomen.

Duringthisphase,theaveragetotalbodytemperatureofwomenisconstantly



0.5°Chigherthaninthefollicularphase.

Ifthereisnoembryoimplantation,theendometrium isdetachedgivingriseto

menstrualflow,whichhasnormalvolumeparameters,upto80 mL,in

duration,3–8 days,content,absenceofclotsandsymptoms,andabsenceof

pain.

Diagram ofthehumanovaryundergoingovulation.

Function

Hormonesaresecretedinanegativeandpositivefeedbackmannertocontrol

themenstrualcycle.Hormonesecretionbeginsinthehypothalamuswhere

gonadotropin-releasinghormone(GnRH)issecretedinanincreased,pulsatile

fashiononcepubertystarts.GnRHisthentransportedtotheanteriorpituitary

whereitactivatesits7-transmembrane G-proteinreceptor.Thisprovidesa

signaltotheanteriorpituitarytosecretestimulatingfolliclehormone(FSH)

andluteinizinghormone(LH).FSHandLHprovideinputtotheovaries.Within

theovarianfollicle,thereare2celltypesresponsibleforhormoneproduction,

thecacells,andgranulosacells.LHstimulatesthecacellstoproduce

progesteroneandandrostenedionebyactivatingtheenzyme,cholesterol

desmolase.Onceandrostenedioneissecreted,thehormonediffusestothe

nearbygranulosacells.Here,FSHstimulatesthegranulosacellstoconvert

androstenedionetotestosteronethen17-beta-estradiolbyactivatingthe

enzyme,aromatase.Aslevelsof17-beta-estradiolorprogesteroneincrease



basedonthephasesofthemenstrualcycle,thereisnegativefeedbackback

totheanteriorpituitarytolowerthelevelsofFSHandLHbeingproducedand

subsequently,thelevelsof17-beta-estradiolandprogesteroneproduced.An

exceptiontothisisduringovulation,inthiscase,onceacriticalamountof

17-beta-estradiolisproduceditprovidespositivefeedbacktotheanterior

pituitarytoproduceincreasedamountsofFSHandLH.Thisfeedbacksystem

isrepresentedinfigure1.Additionally,withinthefeedbacksystem,the

granulosacellsproduceinhibinandactivin,whichinhibitandstimulateFSH

releasefrom theanteriorpituitary,respectively.Thisfeedbackmechanism is

controlledbyupregulating,toincreasehormoneproduction,ordown

regulatingtodecreasehormoneproduction,theGnRHreceptorsonthe

anteriorpituitary.

SomedisordersofMenstrualcycleinclude

abnormaluterine bleeding (AUB),whichmayincludeheavy menstrual

bleeding,no menstrualbleeding (amenorrhea)or bleeding

between periods (irregular menstrualbleeding)dysmenorrhea

(painful menstrualperiods)premenstrualsyndrome(PMS)premenstrual

dysphonic disorder (PMDD).

Clinicalsignificance

Afemalehasanaverageof450mensesthroughoutherlifetime;therefore,it

isimportanttounderstandthemenstrualcycleanditsphysiologybecauseof

thevariouscomplications,consequences,anddistressthatitmayhavefora

femalepatient.Afemalepresentingwithprimaryorsecondaryamenorrhea

willneedtoundergoclinicaltestingtodiagnosethereason,butreasonable

testingfrom theleveloftheovariestothehypothalamuscannotbeperformed

unlessaclinicianthoroughlyunderstandsthehormonefeedbacksystem.

Additionally,theremaybeproblemswithhermensesitselfsuchas

premenstrualsyndrome,hm dysmenorrhea,ormenorrhagia.Withoutan

understandingofthefemaleanatomyandmenstrualcyclephysiology,a

clinicianwouldbeunabletoobtainacompletehistoryandphysicaltoallow



understandingoftheunderlyingcause.Infertilityisaprominentissueinour

society,andthemenstrualcycleisthebasisforhowawoman’sbody

preparesforpregnancy,soeachpatient’smenstrualcyclemustbeevaluated

asapossibleareaofconcernforherinfertility.Asclinicians,wemust

understandthemenstrualcycleinitsentiretytoproviderelevantclinicalcare

toourfemalepatients.
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