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descending neural pathways, with chronic pain as an emergent entity
comprised of somatosensory, affective, and cognitive psychological
processing domains
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Corticocortical evoked potentials (CCEPs) in response to single
pulses of stimulation have been proposed as a measure of directional
functional connectivity, but has yet to be investigated using
stereoelectroencephalography and subcortical targets.

Objective

Network mapping is widely used in tumor and epileptic foci
resection, but has never before been conducted in humans with
chronic pain.

Hypothesis 1: Graph-based network interrogation with sSEEG will
reveal functional pain networks and identity effective DBS
stimulation targets.

Hypothesis 2: High pain states will be associated with more
disconnected network topologies than low pain states.
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Brain Mapping with stereo-EEG Reveals Altered Network Topologies in Chronic Pain

Ishan Kanungo BA, Tony X. Liu BA, Julian C. Motzkin MD, PhD, Prasad Shirvalkar MD, PhD
Department of Neurosurgery, University of California, San Francisco

CCEP: Cortico-cortical evoked potential, CSCEP: Cortico-subcortical
evoked potential, SCCEP: Subcortical-cortical evoked potential, SCSCEP:
Subcortical-subcortical evoked potential
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Stereo-EEG waveforms show regional differences in high versus low

pain. Example shown in L. ACC subnetwork in a representative patient.
Network mapping sessions are repeated in high and low pain

states during a 10-day therapeutic trial.
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highlight functional remapping in high vs. low pain states
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Eigenvector centrality (normed)

References

Matsumoto R, Nair DR, LaPresto E, et al. Functional connectivity in the human language system: a cortico-cortical evoked

potential study. Brain. 2004;127(10):2316-2330.

° Keller CJ, Honey CJ, Mégevand P, Entz L, Ulbert I, Mehta AD. Mapping human brain networks with cortico-cortical evoked
potentials. Phil Trans R Soc B. 2014;369(1653):20130528.

e  Shirvalkar P, Veuthey TL, Dawes HE, Chang EF. Closed-Loop Deep Brain Stimulation for Refractory Chronic Pain. Front
Comput Neurosci. 2018;12.

®  Motzkin JC, Kanungo I, D’Esposito M, Shirvalkar P. Network targets for therapeutic brain stimulation: towards personalized

therapy for pain. Front Pain Res. 2023;4.

= re

(4}
z
i s %5 - I

L CMThal
R CMThal
R Caudate
R Premotor
L DLPFC
L MDThal
L Premot
R D
R Cau

Region Region



