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PHYSIOLOGYOFBALANCE

Balanceismediatedbythevestibularnucleiinthebrainstem;thelabyrinth

(apartoftheinnerear),isamajororganofourvestibular.

 Balanceisachievedandmaintainedbyacomplexsetof

sensorimotorcontrolsystemsthatincludesensoryinputfrom vision

(sight),proprioception(touch),andthevestibularsystem (motion,

equilibrium,spatialorientation);integrationofthatsensoryinput;and

motoroutputtotheeyeandbodymuscles.Injury,disease,certain

drugs,ortheagingprocesscanaffectoneormoreofthese

components.Inadditiontothecontributionofsensoryinformation,

theremayalsobepsychologicalfactorsthatimpairoursenseof

balance.

 Thevestibularsystem isthesensoryapparatusoftheinnerearthat

helpsthebodymaintainitsposturalequilibrium.Theinformation

furnishedbythevestibularsystem isalsoessentialforcoordinating

thepositionoftheheadandthemovementoftheeyes.

 Thevestibularsystem,theregionoftheinnerearwherethree

semicircularcanalsconverge,workswiththevisualsystem tokeep

objectsinfocuswhentheheadismoving.Thisiscalledthevestibulo-

ocularreflex(VOR).

 Thebalancesystem workswiththevisualandskeletalsystems(the

musclesandjointsandtheirsensors)tomaintainorientationor

balance.Visualsignalssenttothebrainaboutthebody'spositionin

relationtoitssurroundingsareprocessedbythebrainandcompared



toinformationfrom thevestibularandskeletalsystems.

 Therearetwosetsofendorgansintheinnerear,orlabyrinth:the

semicircularcanals,whichrespondtorotationalmovements(angular

acceleration);andtheutricleandsacculewithinthevestibule,which

respondtochangesinthepositionoftheheadwithrespecttogravity

(linearacceleration).

 Theinformationtheseorgansdeliverisproprioceptiveincharacter,

dealingwitheventswithinthebodyitself,ratherthanexteroceptive,

dealingwitheventsoutsidethebody,asinthecaseoftheresponses

ofthecochleatosound.Functionallytheseorgansarecloselyrelated

tothecerebellum andtothereflexcentresofthespinalcordand

brainstem thatgovernthemovementsoftheeyes,neck,andlimbs.

 Whenthesenseofbalanceisinterrupteditcausesdizziness,

disorientationandnausea.BalancecanbeupsetbyMénière's

disease,superiorcanaldehiscencesyndrome,aninnerearinfection,

byabadcommoncoldaffectingtheheadoranumberofother

medicalconditionsincludingbutnotlimitedtovertigo.Itcanalsobe

temporarilydisturbedbyquickorprolongedacceleration,forexample

ridingonamerry-go-round.

 Blowscanalsoaffectequilibrioreception,especiallythosetotheside

oftheheadordirectlytotheear.Mostastronautsfindthattheirsense

ofbalanceisimpairedwheninorbitbecausetheyareinaconstant

stateofweightlessness.Thiscausesaform ofmotionsickness

calledspaceadaptationsyndrome.
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Senseofbalance–Generationofreceptorpotential

1)K+influxthroughtheciliafordepolarization

2)Ca++influxthroughvoltage-gatedchannels
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CentralPathwaysforBalance

•CNsIII-IVveVIviamediallong.

fasciculus

•Vestibulocerebellum

•Medialvestibulospinaltract

•Lateralvestibulospinaltract

•Tosensorycortexviathethalamus

THECOORDINATEDBALANCESYSTEM

Thehumanbalancesystem involvesacomplexsetofsensorimotor-

controlsystems.Itsinterlacingfeedbackmechanismscanbe

disruptedbydamagetooneormorecomponentsthroughinjury,

disease,ortheagingprocess.

Impairedbalancecanbeaccompaniedbyothersymptomssuchas

dizziness,vertigo,visionproblems,nausea,fatigue,and

concentrationdifficulties.

Thecomplexityofthehumanbalancesystem createschallengesin

diagnosingandtreatingtheunderlyingcauseofimbalance.The

crucialintegrationofinformationobtainedthroughthevestibular,

visual,andproprioceptivesystemsmeansthatdisordersaffectingan

individualsystem canmarkedlydisruptaperson’snormalsenseof



balance.

Vestibulardysfunctionasacauseofimbalanceoffersaparticularly

intricatechallengebecauseofthevestibularsystem’sinteraction

withcognitivefunctioning,andthedegreeofinfluenceithasonthe

controlofeyemovementsandposture.


