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INTRODUCTION

METHODS

A Excessivebeta band (13-35 Hz) activity in the A Electrocorticography(Fig 1A) and subthalamiclocal field potential (Fig 1B) signalswere

subthalamicnucleus(STN)f the dopaminedepleted recordedin 17t | NJ A disedsgpddentsat rest following withdrawaland administration
basalgangliaisahallmarkoft I NJ A disedse/ Q a of dopaminergianedication

A Evidence suggestscortical beta synchrony is not A Further recordingswere taken from a subsetof 8 patients with deep brain stimulation,
elevated in the hypodopaminergicstate but may without medication, from which stimulation artefacts were removed using period-based
drive pathologicabasalgangliaactivity [1]. rejection|[3].

A Resultdrom previousstudiesaddressinghis paradox A Multivariate componentsof power were extractedusingspatio-spectraldecomposition[4],
with non-invasive cortical recordings have been and univariate periodic components of power were extracted using Gaussiarbased
Inconclusivg?]. parameterisatiorn5].

A Using a fully invasive,within-patient approach,we A Undirectedoscillatoryconnectivitywasquantifiedwith a multivariateform of the imaginary
provide authoritative evidenceon pathologicalbrain part of coherency[6], and its directionality was quantified with multivariate time-reversed
circuitcommunicationnt I NJ A dis@dse/ Q a Grangercausality] 7, 8.

A Corticosubthalamic structural connectivity profiles were determined using hyperdirect
fibres of the holographicatlas [9], and whole-brain functional connectivity maps were
generatedfromat | NJ A diseadsdMRBEyroupconnectome 10].
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RESULTS DISCUSSION

A DopamineandstimulationsuppressedTNow and high betapower, respectively(Fig 2A-B). A Sensorimotorcortex drives information flow in

A Highbeta (21-35 Hz) power wasfocal over sensorimotorregions(Fig 3B) and suppressedvith cortico-subthalamiaconnectivity

dopamine(Fig 3A), which was capturedin periodicactivity alone (Fig 4A). Stimulationdid not A Dopamine and stimulation diminish distinct

significantlyalter sensorimotorcortexpower (Fig 4B). aspfglcts of connectivity with unique spectral
A Oscillatorybeta connectivity was focal between motor cortex and sensorimotor STN(Fig 5), Prot e§ | -
with medicationandstimulationboth reducinghighbeta connectivity(Fig 6A, C) A Thereis a novel observationof a reduction in

cortical beta power with dopamine,in contrast
to earlierparadoxicalesults

A These findings further support a role for
excessivecortico-subthalamiccommunicationin
the origin of pathological beta synchrony in

A Motor cortexdrove 5-40 Hzoscillatoryconnectivitywith STNacrossmedicationand stimulation
states,with stimulation(Fig 6D) but not medication(Fig 6B) reducinghighbetadrive.

A Corticosubthalamidhyperdirectpathwayconnectivity(Fig 7A) correlatedwith the contributions
of cortexand STNo oscillatorynhighbeta connectivity(coeff.=0.749, p <0.0001).

A Cortexbasal ganglia indirect pathway nuclei functional connectivity correlated with the t I NJ A ydigeasg, and highlight the unique
contribution of cortexto oscillatorylow beta connectivity(Fig 7B; coeff.=0.007, p <0.01). effectsof therapieson this communication

References[1] Oswalet al. (2021). Neuralsignaturesof hyperdirectpathwayactivityint I NJ A diseasgNataCommurg [2] Litvaket al. (2011). Restingoscillatorycortico-subthalamiaconnectivityin patientswith t I NJ A dis@adseBad [3] DastinvanRijnet al. (2021). Uncoveringoiomarkersduring
therapeuticneuromodulationwith PARRMCellRep Methods [4] Nikulinet al. (2011). Anovelmethodfor reliableandfastextractionof neuronalEEG/ME®Gscillationon the basisof spatiospectraldecompositionNeurolmage[5] Donoghueet al. (2020. Parameterizingpeuralpower spectrainto periodicand
aperiodiccomponentsNat. Neurosci [6] Ewaldet al. (2012). Estimatingrue brainconnectivityfrom EEG/ME@atainvariantto linearand statictransformationsn sensorspace Neurolmage[7] Seth& Barnett(2015. Grangercausalityfor state-spacemodels Phys Rev E [8] Winkleret al. (2016). Validityof
time reversalfor testingGrangercausalityIEEH rans SignalProcess [9] Peterseret al. (2019. HolographidReconstructiomf AxonalPathwaysn the HumanBrain Neuron [10] asin Hornet al. (2017). Connectivitypredictsdeepbrainstimulationoutcomein ParkinsordiseaseAnn Neurol

CONTACT
I I I I I I I I I I I I ReTu ne EINSTEIN Y Y thomassamuel.binns@charite.de
Fa ‘ ‘ S C h O O ‘ 2 O 2 3 UNIVERSITATSMEDIZIN BERLIN

C |_| A R | T E CENTER ... julian.neumann@charite.de
Neurosciences “"0. bccn Twitter/X: @tsbinns
° berlin  GitHub: /tsbinns




