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PhysiologyOfBalance

Thebody’sbalancesystem worksthroughaconstantprocessofpositiondetection,feedback

andadjustmentusingcommunicationbetweentheinnerear,eyes,muscles,jointsandthebrain.

Deepinsidetheear,positionedjustunderthebrain,istheinnerear.Whileonepartoftheinner

earenableshearing,anotherpart,calledthevestibularsystem,isdesignedtosendinformation

aboutthepositionoftheheadtothebrain’smovementcontrolcentre,thecerebellum.

Thecerebellum isasmallpartofthebrainpositionedatthebackofthehead,whereitmeets

thespine,whichactsasthebody’smovementandbalancecontrolcentre.Itreceivesmessages

aboutthebody’spositionfrom theinnerear,eyes,musclesandjoints,andsendsmessagesto

themusclestomakeanyposturaladjustmentsrequiredtomaintainbalance.Italsocoordinates

thetimingandforceofmusclemovementsinitiatedbyotherpartsofthebrain.

Thevestibularsystem ineachinnerearismadeupofthreesemi-circularcanalsandtwo

pockets,calledtheotolithorgans,whichtogetherprovideconstantfeedbacktothecerebellum

aboutheadmovement.Eachsemi-circularcanalhasadifferentorientationtodetectavarietyof

movementssuchasnoddingorrotating.Movementoffluidinsidethecanalscausedbyhead

movementstimulatestinyhairsthatsendmessagesviathevestibularnervetothe

cerebellum.Thetwootolithorgans(calledthesacculeandutricle)sendmessagestothebrain

aboutbodymovementinastraightline(backwards/forwardsorupwards/downwards)andalso

aboutwheretheheadisinrelationtogravity,suchastilting,leaningorlyingdown.These

organscontainsmallcrystalsthataredisplacedduringthesemovementstostimulatetinyhairs,

whichtransmitthemessageviathevestibular,orbalancenervetothecerebellum.

Thevestibularsystem (innerearbalancemechanism)workswiththevisualsystem (eyesand

themusclesandpartsofthebrainthatworktogethertoletus‘see’)tostopobjectsblurring

whentheheadmoves.Italsohelpsusmaintainawarenessofpositioningwhen,forexample,

walking,runningorridinginavehicle.Inaddition,sensorsintheskin,jointsandmusclesprovide

informationtothebrainonmovement,thepositionofpartsofthebodyinrelationtoeachother,

andthepositionofthebodyinrelationtotheenvironment.Usingthisfeedback,thebrainsends

messagestoinstructmusclestomoveandmaketheadjustmentstobodypositionthatwill

maintainbalanceandcoordination.




