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PHYSIOLOGYOFBALANCE

Thevestibularsystem isthesensoryapparatusoftheinnerearthathelpsthebody

maintainitsposturalequilibrium.Balanceiscoordinatedthroughthevestibularsystem,

thenervesofwhicharecomposedofaxonsfrom thevestibularganglionthatcarries

informationfrom theutricle,saccule,andsemicircularcanals.Thesystem contributes

tocontrollingheadandneckmovementsinresponsetovestibularsignals.Animportant

functionofthevestibularsystem iscoordinatingeyeandheadmovementstomaintain

visualattention.Mostoftheaxonsterminateinthevestibularnucleiofthemedulla.

Someaxonsprojectfrom thevestibulargangliondirectlytothecerebellum,withno

interveningsynapseinthevestibularnuclei.Thecerebellum isprimarilyresponsiblefor

initiatingmovementsonthebasisofequilibrium information.

Neuronsinthevestibularnucleiprojecttheiraxonstotargetsinthebrainstem.One

targetisthereticularformation,whichinfluencesrespiratoryandcardiovascular

functionsinrelationtobodymovements.Asecondtargetoftheaxonsofneuronsinthe

vestibularnucleiisthespinalcord,whichinitiatesthespinalreflexesinvolvedwith

postureandbalance.Toassistthevisualsystem,fibersofthevestibularnucleiproject

totheoculomotor,trochlear,andabducensnucleitoinfluencesignalssentalongthe

cranialnerves.Theseconnectionsconstitutethepathwayofthevestibulo-ocularreflex



(VOR),whichcompensatesforheadandbodymovementbystabilizingimagesonthe

retina.Finally,thevestibularnucleiprojecttothethalamustojointheproprioceptive

pathwayofthedorsalcolumnsystem,allowingconsciousperceptionofequilibrium.

Balanceismediatedbythevestibularnucleiinthebrainstem.Thelabyrinth(apart

oftheinnerear),isamajororganofourvestibular(balance)system.Thethree

semicircularcanalsofthelabyrinthisassociatedwithsensingrotarymotion.Thebrain

sensesthedirectionandspeedofrotationoftheheadbythemovementoffluidinthe

semicircularcanals.

Balanceismaintainedbytheinteractionsbetweenthelabyrinthandothersystems

inthebody,suchasthevisualandskeletalsystems.Themaininputsintothebalance

system arethe:vestibularlabyrinths,visualsystem (eyes),somatosensorysystem,

especiallyproprioception.

Themainoutputsfrom thevestibularnucleiare:

1. Vestibulo-ocular:permittingreflexeyemovementsrelatedtoposture.

2.Vestibulo-spinalwhichsupply:anti-gravitymusclesinthelowerlimbs,

reflexarcswhichcontrolgait


