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Thevestibularsystemisthesensoryapparatusoftheinnerearthathelpsthebodymaintainits

posturalequilibrium.Theinformationfurnishedbythevestibularsystemisalsoessentialfor

coordinatingthepositionoftheheadandthemovementoftheeyes.Therearetwosetsofend

organsintheinnerear,orlabyrinth:thesemicircularcanals,whichrespondtorotational

movements(angularacceleration);andtheutricleandsacculewithinthevestibule,which

respondtochangesinthepositionoftheheadwithrespecttogravity(linearacceleration).The

informationtheseorgansdeliverisproprioceptiveincharacter,dealingwitheventswithinthe

bodyitself,ratherthanexteroceptive,dealingwitheventsoutsidethebody,asinthecaseofthe

responsesofthecochleatosound.Functionallytheseorgansarecloselyrelatedtothe

cerebellumandtothereflexcentresofthespinalcordandbrainstemthatgovernthe

movementsoftheeyes,neck,andlimbs

Thevestibularorgansandthecochleaarederivedembryologicallyfromthesameformation,the

oticvesicle,theirassociationintheinnerearseemstobeamattermoreofconveniencethanof

necessity.Fromboththedevelopmentalandthestructuralpointofview,thekinshipofthe

vestibularorganswiththelaterallinesystemofthefishisreadilyapparent.Thelateralline

systemismadeupofaseriesofsmallsenseorganslocatedintheskinoftheheadandalong

thesidesofthebodyoffishes.Eachorgancontainsacrista,sensoryhaircells,andacupula,as

foundintheampullaeofthesemicircularducts.Thecristaerespondtowaterbornevibrations

andtopressurechanges.

MechanismsofAction:

Posturalbalanceiscontrolledbyintricateconnectionsbetweenthevestibular,visualand

proprioceptionsystem.Amongthese,thevestibularsystemisoneofthekeyfactorsin

coordinatingandmaintainingbalance.Theperipheralapparatusforthevestibularsystem

consistsofthesemicircularcanals,whichsenseheadrotation;andtheotoliths,whichsense

gravityandlinearacceleration.Thecentralvestibularpathwaysformalargenetworkfromthe

vestibularnuclei,ocularmotornuclei,integrationcentersintheponsandrostralmidbrain,

vestibulocerebellum,thalamus,tothemultisensoryvestibularcortexareasinthe

temporoparietalcortex.Themostimportantstructuresforthecentralvestibularpathwaysare

thosemediatingthevestibulo-ocularreflex(VOR),andthedescendingpathwaysintothespinal

cordalongthemedialandlateralvestibulospinaltractwhichmediateposturalcontrol.The



corticalstructuresinvolvedinvestibularfunctionaretheparietoinsularvestibularcortex,the

retroinsularcortex,thesuperiortemporalgyrusandtheinferiorparietallobule.Activationofthe

corticalnetworkduringvestibularstimulationisnotsymmetrical;dominanceisstrongerinthe

nondominanthemisphere,inthehemisphereipsilateraltothestimulatedearandinthe

hemisphereipsilateraltotheslowphaseofthevestibularcaloricnystagmus.Disorderofthe

vestibularpathway,anywayalongitsvarioustracts,mayresultinbalanceandcoordination

impairmentsandleadtomisperceptionofmotion.

Functions:

Routinetestsofvestibularfunctiontraditionallyhaveinvolvedstimulationofthesemicircular

canalstoelicitnystagmusandothervestibularocularreflexes.Rotation,whichcancause

vertigoandnystagmus,aswellastemporarydisorientationandatendencytofall,stimulates

thevestibularapparatusofbothearssimultaneously.Becauseotoneurologistsareusuallymore

interestedinexaminingtherightandleftearsseparately,theyusuallyemploytemperature

changeasastimulant.Syringingtheearcanalwithwarmwaterat44°C(111°F)orwithcool

waterat30°C(86°F)elicitsnystagmusbysettingupconvectioncurrentsinthehorizontalcanal.

Thedurationofthenystagmusmaybetimedwithastopwatch,ortherateandamplitudeofthe

movementsoftheeyescanbeaccuratelyrecordedbypickinguptheresultingrhythmical

variationsinthecorneoretinaldirectcurrentpotentials,usingelectrodespastedtotheskinof

thetemples—adiagnosticprocesscalledelectronystagmography.Anabnormalvestibular

apparatususuallyyieldsareducedresponseornoresponseatall.

Thevestibularsystemmayreacttounaccustomedstimulationfromthemotionofanaircraft,a

ship,oralandvehicletoproduceasenseofunsteadiness,abdominaldiscomfort,nausea,and

vomiting.Effectsnotunlikemotionsickness,withvertigoandnystagmus,canbeobservedin

thelaterstagesofacutealcoholicintoxication.Vertigoaccompaniedbyhearinglossisa

prominentfeatureoftheperiodicattacksexperiencedbypatientswithMénièredisease,which,

untilthelate19thcentury,wasconfusedwithepilepsy.Itwasreferredtoasapoplectiform

cerebralcongestionandwastreatedbypurgingandbleeding.Otherformsofvertigomay

presenttheotoneurologistwithmoredifficultdiagnosticproblems.

Sincetheadventofspaceexploration,interestinexperimentalandclinicalstudiesofthe

vestibularsystemhasgreatlyincreased.Investigatorsareconcernedparticularlyaboutits

performancewhenpersonsareexposedtothemicrogravityofspaceflight,ascomparedwith

theEarth’sgravitationalfieldforwhichitevolved.Investigationsincludethegrowinguseof

centrifugeslargeenoughtorotatehumansubjects,aswellasingeniouslyautomatedtestsof

posturalequilibriumforevaluatingthevestibulospinalreflexes.Someastronautshave

experiencedrelativelyminorvestibularsymptomsonreturningfromspaceflight.Someofthese

disturbanceshavelastedforseveraldays,butnonehavebecomepermanent.


