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PHYSIOLOGYOFBALANCE

Balanceismediatedbythevestibularnucleiinthebrainstem.Thelabyrinth

whichisapartoftheinnerearisamajororganofthevestibular(balance

system)system.Thethreesemicircularcanalsofthelabyrinthisassociated

withsensingrotarymotion.Thebrainsensesthedirectionandspeedof

rotationoftheheadbythemovementoffluidinthesemicircularcanals.

Balanceismaintainedbytheinteractionsbetweenthelabyrinthandother

systemsinthebodysuchasthevisualandskeletalsystem.

Posturalbalanceiscontrolledbyintricateconnectionbetweenthevestibular,

visualandtheproprioceptionsystem.Thevestibularisoneofthekeyfactors

inmaintainingbalance.Theperipheralapparatusforthevestibularsystem

consistofthesemicircularcanalswhichsenseheadrotation,theotoliths

sensesgravityandlinearacceleration.Thesenseofbalanceistheperception

ofbalanceandspatial;orientation.Ithelpspreventhumansandnonhuman

animalsfrom fallingoverwhenstandingormoving.Thevestibularsystem,

theregionoftheinnerearwherethreesemicircularcanalsconverge,works

withthevisualsystem tokeepobjectsinfocuswhentheheadismoving.This

iscalledthevestibule-ocularreflex(VOR).Thefunctionsofthevestibular

system includethesensationoforientationandaccelerationoftheheadin

anydirectionwithassociatedcompensationineyemovementandposture.

Thesereflexesarereferredtoasthevestibule-ocularandvestibule-spinal

reflexesrespectively.Thecentrallylocatedvestibularsystem involvesneural

pathwaysinthebrainthatrespondtoafferentinputfrom theperipheral

vestibularsystem intheinnerearandprovideefferentsignalsthatmake

these reflexes possible.The body’s balance system works through a

constantprocessofpositiondetection,feedbacksand adjustmentusing



communicationbetweentheinnerear,eyes,muscles,jointsandthebrain.

Deepinsidetheear,positionedjustunderthebrain,istheinnerear.Whileone

partoftheinnerearenableshearing,anotherpartcalled thevestibular

system isdesignedtosendinformationaboutthepositionoftheheadtothe

brainsmovementcontrolcentre,thecerebellum.The cerebellum isasmall

partofthebrainpositionedatthebackofthehead,whereitmeetsthespine

whichactsasthebody’smovementandbalancecontrolcentre.Itreceives

messagesaboutthebody’spositionfrom theinnerear,eye,muscles,joints

and sendsmessages to the musclesto make anyposturaladjustment

requiredtomaintainbalance.It alsocoordinatesthetimingandforceof

muscles movements initiated byotherpartofthe brain.The vestibular

system workswiththevisualsystem tostopobjectsblurringwhenthehead

moves.Italsohelpsusmaintainawarenessofpositioningwhenforexamples

walking,runningorridinginavehicle.Thebrainsendsmessagestoinstruct

musclesto move and make the adjustmentsto bodyposition thatwill

maintainbalanceandcoordination.


