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Urinationisthereleaseofurinefrom theurinarybladderthrough

theurethratotheoutsideofthebody.Itistheurinarysystem's

form ofexcretion.Itisalsoknownmedicallyasmicturition,

voiding,uresis,or,rarely,emiction,andknowncolloquiallyby

variousnamesincludingpeeing,weeing,andpissing.

Inhealthyhumans(andmanyotheranimals)theprocessof

urinationisundervoluntarycontrol.Ininfants,someelderly

individuals,andthosewithneurologicalinjury,urinationmay

occurasareflex.Itisnormalforadulthumanstourinateupto

seventimesduringtheday. Insomeanimals,in

additiontoexpellingwastematerial,urinationcanmarkterritory

orexpresssubmissiveness.Physiologically,urinationinvolves

coordinationbetweenthecentral,autonomic,andsomatic

nervoussystems.Braincentresthatregulateurinationincludethe

pontinemicturitioncentre,periaqueductalgray,andthecerebral

cortex.Inplacentalmammals,urineisdrainedthroughtheurinary

meatus,aurethralopeninginthemalepenisorfemalevulval

vestibule.

Themainorgansinvolvedinurinationaretheurinarybladderand

theurethra.Thesmoothmuscleofthebladder,knownasthe

detrusor,isinnervatedbysympatheticnervoussystem fibers

from thelumbarspinalcordandparasympatheticfibersfrom the

sacralspinalcord.Fibersinthepelvicnervesconstitutethemain

afferentlimbofthevoidingreflex;theparasympatheticfibersto

thebladderthatconstitutetheexcitatoryefferentlimbalsotravel

inthesenerves.Partoftheurethraissurroundedbythemaleor



femaleexternalurethralsphincter,whichisinnervatedbythe

somaticpudendalnerveoriginatinginthecord,inanareatermed

Onuf'snucleus.Smoothmusclebundlespassoneithersideofthe

urethra,andthesefibersaresometimescalledtheinternal

urethralsphincter,althoughtheydonotencircletheurethra.

Furtheralongtheurethraisasphincterofskeletalmuscle,the

sphincterofthemembranousurethra(externalurethralsphincter).

Thebladder'sepithelium istermedtransitionalepithelium which

containsasuperficiallayerofdome-likecellsandmultiplelayers

ofstratifiedcuboidalcellsunderneathwhenevacuated.Whenthe

bladderisfullydistendedthesuperficialcellsbecomesquamous

(flat)andthestratificationofthecuboidalcellsisreducedinorder

toprovidelateralstretching.

Thephysiologyofmicturitionandthephysiologicbasisofits

disordersaresubjectsaboutwhichthereismuchconfusion,

especiallyatthesupraspinallevel.Micturitionisfundamentallya

spinobulbospinalreflexfacilitatedandinhibitedbyhigherbrain

centerssuchasthepontinemicturitioncenterand,likedefecation,

subjecttovoluntaryfacilitationandinhibition.Inhealthy

individuals,thelowerurinarytracthastwodiscretephasesof

activity:thestorage(orguarding)phase,whenurineisstoredin

thebladder;andthevoidingphase,whenurineisreleasedthrough

theurethra.Atlowbladdervolumes,afferentfiringislow,

resultinginexcitationoftheoutlet(thesphincterandurethra),

andrelaxationofthebladder.Athighbladdervolumes,afferent

firingincreases,causingaconscioussensationofurinaryurge.

Whentheindividualisreadytourinate,heorsheconsciously

initiatesvoiding,causingthebladdertocontractandtheoutletto

relax.Voidingcontinuesuntilthebladderemptiescompletely,at

whichpointthebladderrelaxesandtheoutletcontractstore-



initiatestorage.[6]Themusclescontrollingmicturitionare

controlledbytheautonomicandsomaticnervoussystems.

Duringthestoragephasetheinternalurethralsphincterremains

tenseandthedetrusormusclerelaxedbysympatheticstimulation.

Duringmicturition,parasympatheticstimulationcausesthe

detrusormuscletocontractandtheinternalurethralsphincterto

relax.Theexternalurethralsphincter(sphincterurethrae)isunder

somaticcontrolandisconsciouslyrelaxedduringmicturition.In

infants,voidingoccursinvoluntarily(asareflex).Theabilityto

voluntarilyinhibitmicturitiondevelopsbytheageof2–3years,as

controlathigherlevelsofthecentralnervoussystem develops.In

theadult,thevolumeofurineinthebladderthatnormallyinitiates

areflexcontractionisabout300–400millilitres(11–14impfloz;

10–14USfloz)

Clinicalconditions

Manyclinicalconditionscancausedisturbancestonormal

urination,including:

Urinaryincontinence,theinabilitytoholdurine

Stressincontinence,incontinenceasaresultofexternal

mechanicaldisturbances.

Urgeincontinence,incontinencethatoccursasaresultofthe

uncontrollableurgetourinate

Mixedincontinence,acombinationofthetwotypesof

incontinence

Urinaryretention,theinabilitytoinitiateurination

Overactivebladder,astrongurgetourinate,usuallyaccompanied

bydetrusoroveractivity



Interstitialcystitis,aconditioncharacterizedbyurinaryfrequency,

urg


