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MICTURITION

Micturitionisaprocesswhereurineisexpelledfrom thebody.Theurineformedis

storedintheurinarybladder.Micturitionisalsoknownasvoidingphaseofbladder

controlandlastsforashorttime.Asthebladderbecomesfull,thestretchreceptors

increasetheirfiringrate.

Micturitionisalsotheprocessbywhichtheurinarybladderemptieswhenitbecomes

filled.Thisinvolvestwomainsteps:First,thebladderfillsprogressivelyuntilthetension

initswallsrisesaboveathresholdlevel;thiselicitsthesecondstep,whichisanervous

reflexcalledthemicturitionreflexthatemptiesthebladderor,ifthisfails,atleast

causesaconsciousdesiretourinate.Althoughthemicturitionreflexisanautonomic

spinalcordreflex,itcanalsobeinhibitedorfacilitatedbycentersinthecerebralcortex

orbrainstem.

PhysiologicAnatomyoftheBladder

Theurinarybladder,isasmoothmusclechambercomposedoftwomainparts:

(1)Thebody,whichisthemajorpartofthebladderinwhichurinecollects,and

(2)Theneck,whichisafunnelshapedextensionofthebody,passinginferiorlyand

anteriorlyintotheurogenitaltriangleandconnectingwiththeurethra.Thelowerpartof

thebladderneckisalsocalledtheposteriorurethrabecauseofitsrelationtothe

urethra.Thesmoothmuscleofthebladderiscalledthedetrusormuscle.

Itsmusclefibersextendinalldirectionsand,whencontracted,canincreasethe

pressureinthebladderto40to60mm Hg.Thus,contractionofthedetrusormuscleis

amajorstepinemptyingthebladder.

Smoothmusclecellsofthedetrusormusclefusewithoneanothersothatlow-

resistanceelectricalpathwaysexistfrom onemusclecelltotheother.Therefore,an

actionpotentialcanspreadthroughoutthedetrusormuscle,from onemusclecelltothe

next,tocausecontractionoftheentirebladderatonce.Ontheposteriorwallofthe

bladder,lyingimmediatelyabovethebladderneck,isasmalltriangularareacalledthe

trigone.Atthelowermostapexofthetrigone,thebladderneckopensintotheposterior



urethraandthetwouretersenterthebladderattheuppermostanglesofthetrigone.

Thetrigonecanbeidentifiedbythefactthatitsmucosa,theinnerliningofthebladder,

issmooth,incontrasttotheremainingbladdermucosa,whichisfoldedtoform

rugae.Eachureter,asitentersthebladder,coursesobliquelythroughthedetrusor

muscleandthenpassesanother1to2centimetersbeneaththebladdermucosabefore

emptyingintothebladder.Thebladderneck(posteriorurethra)is2to3centimeters

long,anditswalliscomposedofdetrusormuscleinterlacedwithalargeamountof

elastictissue.

Themuscleinthisareaiscalledtheinternalsphincter.Itsnaturaltonenormallykeeps

thebladderneckandposteriorurethraemptyofurineand,therefore,preventsemptying

ofthebladderuntilthepressureinthemainpartofthebladderrisesaboveacritical

threshold.Beyondtheposteriorurethra,theurethrapassesthroughtheurogenital

diaphragm,whichcontainsalayerofmusclecalledtheexternalsphincterofthebladder.

Thismuscleisavoluntaryskeletalmuscle,incontrasttothemuscleofthebladder

bodyandbladderneck,whichisentirelysmoothmuscle.Theexternalsphinctermuscle

isundervoluntarycontrolofthenervoussystem andcanbeusedtoconsciously

preventurinationevenwheninvoluntarycontrolsareattemptingtoemptythebladder.

InnervationoftheBladder

Theprincipalnervesupplyofthebladderisbywayofthepelvicnerves,whichconnect

withthespinalcordthroughthesacralplexus,mainlyconnectingwithcordsegments

S2andS3Coursingthroughthepelvicnervesarebothsensorynervefibersandmotor

nervefibers.Thesensoryfibersdetectthedegreeofstretchinthebladderwall.Stretch

signalsfrom theposteriorurethraareespeciallystrongandaremainlyresponsiblefor

initiatingthereflexesthatcausebladderemptying.

Themotornervestransmittedinthepelvicnervesareparasympatheticfibers.These

terminateonganglioncellslocatedinthewallofthebladder.Shortpostganglionic

nervestheninnervatethedetrusormuscle.

Inadditiontothepelvicnerves,twoothertypesofinnervationareimportantinbladder

function.Mostimportantaretheskeletalmotorfiberstransmittedthroughthepudendal

nervetotheexternalbladdersphincter.

Thesearesomaticnervefibersthatinnervateandcontrolthevoluntaryskeletalmuscle

ofthesphincter.Also,thebladderreceivessympatheticinnervationfrom the

sym patheticchainthroughthehypogastricnerves,connectingmainlywiththeL2

segmentofthespinalcord.Thesesympatheticfibersstimulatemainlytheblood



vesselsandhavelittletodowithbladdercontraction.Somesensorynervefibersalso

passbywayofthesympatheticnervesandmaybeimportantinthesensationof

fullnessand,insomeinstances,pain.

MicturitionReflex

ReferringagaintoFigure26-8,onecanseethatasthebladderfills,manysuperimposed

micturitioncontractionsbegintoappear,asshownbythedashedspikes.Theyarethe

resultofastretchreflexinitiatedbysensorystretchreceptorsinthebladderwall,

especiallybythereceptorsintheposteriorurethrawhenthisareabeginstofillwith

urineatthehigherbladderpressures.

Sensorysignalsfrom thebladderstretchreceptorsareconductedtothesacral

segmentsofthecordthroughthepelvicnervesandthenreflexivelybackagaintothe

bladderthroughtheparasympatheticnervefibersbywayofthesesamenerves.

Whenthebladderisonlypartiallyfilled,thesemicturitioncontractionsusuallyrelax

spontaneouslyafterafractionofaminute,thedetrusormusclesstopcontracting,and

pressurefallsbacktothebaseline.Asthebladdercontinuestofill,themicturition

reflexesbecomemorefrequentandcausegreatercontractionsofthedetrusormuscle.

Onceamicturitionreflexbegins,itis“self-regenerative.”Thatis,initialcontractionofthe

bladderactivatesthestretchreceptorstocauseagreaterincreaseinsensoryimpulses

from thebladderandposteriorurethra,whichcausesafurtherincreaseinreflex

contractionofthebladder;thus,thecycleisrepeatedagainandagainuntilthebladder

hasreachedastrongdegreeofcontraction.Then,afterafewsecondstomorethana

minute,theself-regenerativereflexbeginstofatigueandtheregenerativecycleofthe

micturitionreflexceases,permittingthebladdertorelax.Thus,themicturitionreflexisa

singlecompletecycleof

(1)progressiveandrapidincreaseofpressure,

(2)aperiodofsustainedpressure,and

(3)returnofthepressuretothebasaltoneofthebladder.Onceamicturitionreflex

hasoccurredbuthasnotsucceededinemptyingthebladder,thenervouselementsof

thisreflexusuallyremaininaninhibitedstateforafewminutesto1hourormore

beforeanothermicturitionreflexoccurs.Asthebladderbecomesmoreandmorefilled,

micturitionreflexesoccurmoreandmoreoftenandmoreandmorepowerfully.

Oncethemicturitionreflexbecomespowerfulenough,itcausesanotherreflex,which

passesthroughthepudendalnervestotheexternalsphinctertoinhibitit.Ifthis



inhibitionismorepotentinthebrainthanthevoluntaryconstrictorsignalstothe

externalsphincter,urinationwilloccur.Ifnot,urinationwillnotoccuruntilthebladder

fillsstillfurtherandthemicturitionreflexbecomesmorepowerful.

FacilitationorInhibitionofMicturitionbytheBrain

Themicturitionreflexisanautonomicspinalcordreflex,butitcanbeinhibitedor

facilitatedbycentersinthebrain.Thesecentersinclude

(1)strongfacilitativeandinhibitorycentersinthebrainstem,locatedmainlyinthe

pons,and

(2)severalcenterslocatedinthecerebralcortexthataremainlyinhibitorybutcan

becomeexcitatory.Themicturitionreflexisthebasiccauseofmicturition,butthehigher

centersnormallyexertfinalcontrolofmicturitionasfollows:

1.Thehighercenterskeepthemicturitionreflexpartiallyinhibited,exceptwhen

micturitionisdesired.

2.Thehighercenterscanpreventmicturition,evenifthemicturitionreflexoccurs,by

toniccontractionoftheexternalbladdersphincteruntilaconvenienttimepresentsitself.

3.Whenitistimetourinate,thecorticalcenterscanfacilitatethesacralmicturition

centerstohelpinitiateamicturitionreflexandatthesametimeinhibittheexternal

urinarysphinctersothaturinationcanoccur.

Voluntaryurinationisusuallyinitiatedinthefollowingway:First,apersonvoluntarily

contractshisorherabdominalmuscles,whichincreasesthepressureinthebladder

andallowsextraurinetoenterthebladderneckandposteriorurethraunderpressure,

thusstretchingtheirwalls.

Thisstimulatesthestretchreceptors,whichexcitesthemicturitionreflexand

simultaneouslyinhibitstheexternalurethralsphincter.Ordinarily,alltheurinewillbe

emptied,withrarelymorethan5to10millilitersleftinthebladder.

AbnormalitiesofMicturition

AtonicBladderandIncontinenceCausedbyDestructionofSensoryNerveFibers.

Micturitionreflexcontractioncannotoccurifthesensorynervefibersfrom thebladder

tothespinalcordaredestroyed,therebypreventingtransmissionofstretchsignals

from thebladder.Whenthishappens,apersonlosesbladdercontrol,despiteintact

efferentfibersfrom thecordtothebladderanddespiteintactneurogenicconnections

withinthebrain.Insteadofemptyingperiodically,thebladderfillstocapacityand



overflowsafewdropsatatimethroughtheurethra.Thisiscalledoverflow

incontinence.

Acommoncauseofatonicbladderiscrushinjurytothesacralregionofthespinalcord.

Certaindiseasescanalsocausedamagetothedorsalrootnervefibersthatenterthe

spinalcord.Forexample,syphiliscancauseconstrictivefibrosisaroundthedorsalroot

nervefibers,destroyingthem.

Thisconditioniscalledtabesdorsalis,andtheresultingbladderconditioniscalled

tabeticbladder.

AutomaticBladderCausedbySpinalCordDamageAbovetheSacralRegion.Ifthe

spinalcordisdamagedabovethesacralregionbutthesacralcordsegmentsarestill

intact,typicalmicturitionreflexescanstilloccur.However,theyarenolongercontrolled

bythebrain.Duringthefirstfewdaystoseveralweeksafterthedamagetothecordhas

occurred,themicturitionreflexesaresuppressedbecauseofthestateof“spinalshock”

causedbythesuddenlossoffacilitativeimpulsesfrom thebrainstem andcerebrum.

However,ifthebladderisemptiedperiodicallybycatheterizationtopreventbladder

injurycausedbyoverstretchingofthebladder,theexcitabilityofthemicturitionreflex

graduallyincreasesuntiltypicalmicturitionreflexesreturn;then,periodic(but

unannounced)bladderemptyingoccurs.

Somepatientscanstillcontrolurinationinthisconditionbystimulatingtheskin

(scratchingortickling)inthegenitalregion,whichsometimeselicitsamicturition

reflex.UninhibitedNeurogenicBladderCausedbyLackofInhibitorySignalsfrom the

Brain.Anotherabnormalityofmicturitionistheso-calleduninhibitedneurogenicbladder,

whichresultsinfrequentandrelativelyuncontrolledmicturition.

Thisconditionderivesfrom partialdamageinthespinalcordorthebrainstem that

interruptsmostoftheinhibitorysignals.Therefore,facilitativeimpulsespassing

continuallydownthecordkeepthesacralcenterssoexcitablethatevenasmall

quantityofurineelicitsanuncontrollablemicturitionreflex,therebypromotingfrequent

urination.


