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PHYSIOLOGYOFBALANCE

Balanceismediatedbythevestibularnucleiinthebrainstem.Thelabyrinth

whichisapartoftheinnerearisamajororganofthevestibular(balance

system)system.Thethreesemicircularcanalsofthelabyrinthisassociated

withsensingrotarymotion.Thebrainsensesthedirectionandspeedof

rotationoftheheadbythemovementoffluidinthesemicircularcanals.

Balanceismaintainedbytheinteractionsbetweenthelabyrinthandother

systemsinthebodysuchasthevisualandskeletalsystem.Themaininput

intothebalancesystem arethe;

Vestibularlabyrinths

Visualsystem (eyes)

Somatosensorysystem especiallyproprioception

Themainoutputfrom thevestibularnucleiare;

Vestibular-ocular:permittingreflexeyemovementsrelatedtoposture.

Vestibular-spinalwhichsupply:anti-gravitymusclesinthelowerlimbsand

reflexarcswhichcontrolgait.

Posturalbalanceiscontrolledbyintricateconnectionbetweenthevestibular,

visualandtheproprioceptionsystem.Thevestibularisoneofthekeyfactors

inmaintainingbalance.Theperipheralapparatusforthevestibularsystem

consistofthesemicircularcanalswhichsenseheadrotation,theotoliths

senses gravity and linear acceleration. The sense of balance or

equilibrioceptionistheperceptionofbalanceandspatial;orientation.Ithelps



preventhumansandnonhumananimalsfrom fallingoverwhenstandingor

moving.Equilibrioception isthe resultofa numberofsensorysystems

workingtogether:theeyes(visualsystem ),theinnerears(vestibularsystem)

andthebody’ssenseofwhereitisinspace(proprioception)ideallyneedto

beintact.Thevestibularsystem,theregionoftheinnerearwherethree

semicircularcanalsconverge,workswiththevisualsystem tokeepobjectsin

focuswhentheheadismoving.Thisiscalledthevestibule-ocularreflex

(VOR).Thebalancesystem workswiththevisualandskeletalsystems(the

musclesandjointsandtheirsensors)tomaintainorientationorbalance.

Visualsignalssenttothebrainaboutthebody’spositioninrelationtoits

surroundingsareprocessedbythebrainandcomparedtoinformationfrom

thevestibularandskeletalsystems.Thevestibularsystem isacomplexset

ofstructuresandneuralpathwaysthatservesawidevarietyoffunctionsthat

contributetooursenseofproprioceptionandequilibrium.Thesefunctions

includethesensationoforientationandaccelerationoftheheadinany

directionwithassociatedcompensationineyemovementandposture.These

reflexesarereferredtoasthevestibule-ocularandvestibulospinalreflexes

respectively. The centrally located vestibular system involves neural

pathwaysinthebrainthatrespondtoafferentinputfrom theperipheral

vestibularsystem intheinnerearandprovideefferentsignalsthatmake

thesereflexespossible.Currentdatasuggestthatthevestibularsystem that

theconsciousnessand dysfunctionsofthesystem can causecognitive

deficits related to spatialmemory,learning and navigation.The body’s

balance system worksthroughaconstantprocessofpositiondetection,

feedbacksandadjustmentusingcommunicationbetweentheinnerear,eyes,

muscles,jointsandthebrain. Deepinsidetheear,positionedjustunderthe

brain,istheinnerear.Whileonepartoftheinnerearenableshearing,another



partcalledthevestibularsystem isdesignedtosendinformationaboutthe

positionoftheheadtothebrainsmovementcontrolcentre,thecerebellum.

Thecerebellum isasmallpartofthebrainpositionedatthebackofthehead,

whereitmeetsthespinewhichactsasthebody’smovementandbalance

controlcentre.Itreceivesmessagesaboutthebody’spositionfrom theinner

ear,eye,musclesandjointsandsendsmessagestothemusclestomakeany

posturaladjustmentrequiredtomaintainbalance.It alsocoordinatesthe

timingandforceofmusclesmovementsinitiatedbyotherpartofthebrain.

Thevestibularsystem ineachinnerearismadeupofthreesemi-circular

canalsandtwopocketscalledtheotolithorganswhichtogetherprovide

constant feedbacks to the cerebellum about head movement. Each

semicircularcanalhasadifferentorientationtodetectavarietyofmovement

suchasnoddingorrotation.Movementoffluidinsidethecanalscausedby

headmovementstimulatestinyhairsthatsendmessagesviathevestibular

nervetothecerebellum.Thetwootolithorganscalledsacculeandutricle

sendmessagestothebrainaboutbodymovementinastraightlineandalso

aboutwheretheheadisinrelationtogravitysuchaslifting,leaningorlying

down.Theseorganscontainsmallcrystalsthataredisplacedduringthese

movementto stimulatestinyhairs,which transmitthemessageviathe

vestibularorbalancenervetothecerebellum.Thevestibularsystem works

withthevisualsystem tostopobjectsblurringwhentheheadmoves.Italso

helpsusmaintainawarenessofpositioningwhenforexampleswalking,

runningorridinginavehicle.Inaddition,sensorsintheskin,jointsand

musclesprovideinformationofthebrainonmovement,thepositionofparts

ofthebodyinrelationtoeachotherandthepositionofthebodyinrelationto

theenvironment.thebrainsendsmessagestoinstructmusclestomoveand

make the adjustments to bodyposition thatwillmaintain balance and



coordination.


