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PHYSIOLOGYOFBALANCE

Thephysiologyofbalance:vestibularfunction

Balanceismediatedbythevestibularnucleiinthebrainstem.

Vestibularsystem isthesensoryapparatusoftheinnerearthat

helpsthebodymaintainitsposturalequilibrium.Theinformation

furnishedbythevestibularsystem isalsoessentialfor

coordinatingthepositionoftheheadandthemovementofthe

eyes.Thelabyrinth(apartoftheinnerear),isamajororganof

ourvestibular(balance)system.Thethreesemicircularcanalsof

thelabyrinthwhichrespondtorotationalmovements(angular

acceleration);andtheutricleandsacculewithinthevestibule,

whichrespondtochangesinthepositionoftheheadwithrespect

togravity(linearacceleration).Theinformationtheseorgans

deliverisproprioceptiveincharacter,dealingwitheventswithin

thebodyitself,ratherthanexteroceptive,dealingwithevents

outsidethebody,asinthecaseofresponsesofthecochleato

sound.Functionallytheseorgansarecloselyrelatedtothe

cerebellum andtothereflexcentersofthespinalcordand

brainstem thatgovernthemovementsoftheeyes,neckandthe

limbs.

Althoughthevestibularorgansandthecochleaarederived

embryologicallyfrom thesameformation,theoticvesicle,their

associationintheinnerearseemstobeamattermoreof

conveniencethanofnecessity.From boththedevelopmentaland

structuralpointofview,thekinshipofthevestibularorganswith

thelaterallinesystem

Theanatomistsofthe17thand18thcenturiesassumedthatthe

entireinnerear,includingthevestibularapparatus,isdevotedto



hearing.Theywereimpressedbytheorientationofthe

semicircularcanals,whichlieinthreeplanesmoreorless

perpendiculartooneanother,andbelievedthatthecanalsmust

bedesignedforlocalizingasourceofsoundinspace.

Balanceismaintainedbytheinteractionsbetweenthelabyrinth

andothersystemsinthebody,suchasthevisualandskeletal

systems.

Themaininputsintothebalancesystem arethe

Vestibularlabyrinths

Visualsystem (eyes)

Somatosensorysystem,especiallyproprioception

Themainoutputsfrom thevestibularnucleiare:

Vestibule-ocular:permittingreflexeyemovementsrelatedto

theposture

Vestibule-spinalwhichsupplyanti-gravitymusclesinthe

lowerlimbsandreflecarcswhichcontaingait


