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171.]AnlInterdisciplinary/ApproachtolComputational’Neurostimulation

MadisonlGuitardl Roger!WilliamsIUniversity

Advisor(s):l EdwardIDougherty,IRoger!WilliamslUniversity
Mathematicallmodelsloflelectrotherapiesiarelprovingltolbelalvaluablelaccompanimentitoltheselmedicalltreatments;lin]
particular,Jmodelingitheltranscranialldirect’currentistimulation](tDCS)Imodelprovidesialpredictivelcomponenttolassess!
andlquantifylvoltagelandielectricallcurrentldistributionslinithelheadlcavity, whichlinturnigivesialdirectimeasurelofitreat-
mentlefficacy.[Onelfundamentalldrawbacklofltheselsimulations,lhowever,lisithelfactlthat’preciselmateriall
conductivitylvaluesiarelunknownforlalparticularlpatient,landlinladdition,larelhighlylvariablelwithinlaltissueltype.l As]
theselvaluesigreatlylimpactisimulationlresults,lsimulationlutilitylisthighlyldependentlonthem.[Toladdresslthislissue,wel
havelimple-mented.almathematicalimodellofltDCSlusinglalstochasticlpartialldifferentiallequationicouplediwith]
mixedIboundarylconditions. Thelfinitelelementimethodlislused tolsolvelourigoverninglsystem,land/MontelCarlo]
experimentsioverlscalp,’skull,lbrainifluid,landlbraintissuelvariabilitiesiarelperformed..Numericallsimulationslare!
performedionlanlidealizeditwoldimensional!mesh,Jandlthenlextendedltolanl MRI-derivedithreeldimensional head!
geometry.]Ourlpreliminary’resultsishowcaselthelimportanceloflincorporating’andiquantifyinglthisiconductivity!
uncertaintylwithinimathematicallmodelslofitDCS.



