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INTRODUCTION METHODS
ÅExcessivebeta band (13-35 Hz) activity in the

subthalamicnucleus(STN)of the dopamine-depleted
basalgangliaisa hallmarkoftŀǊƪƛƴǎƻƴΩǎdisease.

ÅEvidence suggestscortical beta synchrony is not
elevated in the hypodopaminergicstate but may
drivepathologicalbasalgangliaactivity[1].

ÅResultsfrom previousstudiesaddressingthis paradox
with non-invasive cortical recordings have been
inconclusive[2].

ÅUsing a fully invasive,within-patient approach,we
provide authoritative evidenceon pathologicalbrain
circuit communicationintŀǊƪƛƴǎƻƴΩǎdisease.

Å Electrocorticography(Fig. 1A) and subthalamiclocal field potential (Fig. 1B) signalswere
recordedin 17tŀǊƪƛƴǎƻƴΩǎdiseasepatientsat rest followingwithdrawalandadministration
of dopaminergicmedication.

Å Further recordingswere taken from a subsetof 8 patients with deep brain stimulation,
without medication, from which stimulation artefacts were removed using period-based
rejection[3].

Å Multivariate componentsof power were extractedusingspatio-spectraldecomposition[4],
and univariate periodic components of power were extracted using Gaussian-based
parameterisation[5].

Å Undirectedoscillatoryconnectivitywasquantifiedwith a multivariateform of the imaginary
part of coherency[6], and its directionalitywasquantifiedwith multivariate time-reversed
Grangercausality[7, 8].

Å Cortico-subthalamicstructural connectivity profiles were determined using hyperdirect
fibres of the holographicatlas [9], and whole-brain functional connectivity maps were
generatedfrom atŀǊƪƛƴǎƻƴΩǎdiseasefMRIgroupconnectome[10].
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RESULTS

ÅDopamineandstimulationsuppressedSTNlow andhighbetapower,respectively(Fig. 2A-B).

ÅHighbeta (21-35 Hz)power wasfocal over sensorimotorregions(Fig. 3B) and suppressedwith
dopamine(Fig. 3A), which wascapturedin periodicactivity alone(Fig. 4A). Stimulationdid not
significantlyalter sensorimotorcortexpower(Fig. 4B).

ÅOscillatorybeta connectivitywas focal between motor cortex and sensorimotorSTN(Fig. 5),
with medicationandstimulationboth reducinghighbetaconnectivity(Fig. 6A,C).

ÅMotor cortexdrove5-40 Hzoscillatoryconnectivitywith STNacrossmedicationandstimulation
states,with stimulation(Fig. 6D)but not medication(Fig. 6B)reducinghighbetadrive.

ÅCortico-subthalamichyperdirectpathwayconnectivity(Fig. 7A)correlatedwith the contributions
of cortexandSTNto oscillatoryhighbetaconnectivity(coeff.=0.749, p <0.0001).

ÅCortex-basal ganglia indirect pathway nuclei functional connectivity correlated with the
contributionof cortexto oscillatorylow betaconnectivity(Fig. 7B; coeff.=0.007, p <0.01).

DISCUSSION
ÅSensorimotorcortex drives information flow in

cortico-subthalamicconnectivity.

ÅDopamine and stimulation diminish distinct
aspects of connectivity with unique spectral
profiles.

ÅThere is a novel observationof a reduction in
cortical beta power with dopamine,in contrast
to earlierparadoxicalresults.

ÅThese findings further support a role for
excessivecortico-subthalamiccommunicationin
the origin of pathological beta synchrony in
tŀǊƪƛƴǎƻƴΩǎdisease,and highlight the unique
effectsof therapieson this communication.

Figure 1: Cortex and STN recording locations

Figure 7: Hyperdirect and indirect pathway connectivity

Figure 5: Cortico-subthalamic oscillatory
connectivity maps

Figure 3: Spatio-spectral
decomposition of cortical power

Figure 4: Sensorimotor cortex power

Figure 2: Subthalamic power

Figure 6: Cortico-subthalamic oscillatory connectivity spectra
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