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[Abstract] Objective To investigate the neural network mechanism of fear induced by cortical
functional electrical stimulation with stereotactic electrodes. Methods and Results A total of 20 patients
with intractable epilepsy who were diagnosed and underwent stereotactic electrode implantation in Sanbo
Brain Hospital of Capital Medical University from January 2021 to June 2022 were selected. Among them,
7 patients (35%) received 75 reconstructed electrode contacts [9.66% (75/776)] to induce fear emotional
response. They were mainly distributed in temporal lobe [45.33% (34/75)], insula lobe [32% (24/75)] and
cingulate gyrus [13.33% (10/75)]. According to the "seed and discovery" calculation method, the
occurrence probability of evoked fear response electrode contacts in 9 general brain networks (auditory, left
executive control, right executive control, sensorimotor, visuospatial, dorsal default mode, advanced vision,
posterior salience and primary vision) was the highest in the dorsal default mode network, accounting for
84% (63/75). The whole brain functional connection values of the fear-inducing electrode contacts were
retrieved from the neurosynth database, and the differences between the in-brain and out-brain functional
connection values were calculated. It was found that the matching degree between the fear - inducing
electrode contacts and the dorsal default mode network was the highest, followed by the posterior
prominence network. Conclusions Based on stereo - electroencephalography (EEG), the fear response
induced by cortical functional electrical stimulation was mainly related to the dorsal default mode network.

The hippocampus, insula and cingulate gyrus are important network nodes of fear response. It is suggested
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that there is a shared neural circuit between the fear response induced by electrical stimulation and the fear

experience acquired through conditioning.
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Figure 1 Anatomical location of electrode contacts in the cortical functional electrical stimulation induced fear response: a

total of 75 electrode contacts were standardized by Matlab software to form a visual standard brain, and the distribution range
of electrode contacts in the left hemisphere (n = 51) and the right hemisphere (n = 24) were visible (number of contacts),
including hippocampus (n = 23), amygdala (n = 2), temporal pole (n=8), right temporo-occipital junction (n = 1), orbitofrontal

gyrus (n=5), right posterior inferior frontal gyrus (n=2), anterior cingulate gyrus (n=6), posterior cingulate gyrus (n=4), and

insula (n=24).
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Figure 2 The occurrence probability of electrode contacts to induce fear response in 9 brain networks was 84% (63/75) in
the dorsal default mode network, 8% (6/75) in the posterior highlighting network, 5.33% (4/75) in the visual-spatial network,
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and 2.67% (2/75) in the primary visual network.
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Figure 3 The electrode contacts that induced fear emotional response were highly matched in 9 brain networks, including
dorsal default mode network, posterior prominence network, auditory network and sensorimotor network. The lower matching
degree is the right executive control network and the advanced visual network.
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YU & 4= antiepileptogenesis(AEG)
YU X AE25%)  antiepileptic seizure medicine( ASM )
BT RSB IR A BIPLIK

A type Sjogren’s syndrome antibody(SSA)
PP anti-nuclear antibody(ANA)
P ML EEEERE E O anti-streptolysin O(ASO)
YOO BEIR PR anti-cardiolipin antibody(ACA)

BU AL 40 BT B A

anti-neutrophil cytoplasmic antibody( ANCA )
EIUVBUE SR copy number variation(CNV)
TERPCHERZ TR extractable nuclear antigen( ENA)
YB3 IR AR

tensor-valued diffusion magnetic resonance imaging(dMRI)
PHIE B % diffusion kurtosis imaging( DK1)
Pisk s 18 diffusion tensor imaging(DTI)
KR H T rheumatoid factor(RF)
SEARSE 15 i L 12
38 R A A P R R R

Liverpool Seizure Severity Scale(1.SSS)
LA S P T A L

benign familial neonatal epilepsy(BFNE)
R S T A LA

benign familial neonatal convulsion( BFNC)
LA S B A L - )L

benign familial neonatal-infantile epilepsy( BFNIE)
RV ST 2 LA

benign familial infantile epilepsy(BFIE)
A HEIR  Treponema pallidum(TP)

5% [ £ i 5 2 i LR
Food and Drug Administration(FDA)

stereo-electroencephalography (SEEG )

- /)~ ] L -

HEM AR A  vagus nerve stimulation(VNS)
RIE PR IE MR diffuse astrocytoma(DA)

RIS LRI R diffuse midline glioma(DMG)
KA ER R R mitoquinone mesylate(MitoQ)

TE -5 LK 7 I 5 A
faciobrachial dystonic seizures( FBDS)

MWLEZE  hemifacial spasm(HFS)
IS AT B T sodium activated potassium(KNa)
M 25 P drug-resistant epilepsy(DRE)
MR A deep brain stimulation(DBS)
i e A 2 7 R TR

brain-derived neurotrophic factor(BDNF)
B A S post-stroke epilepsy(PSE)
S8 mesial temporal lobe epilepsy(mTLE)
PR T] 4 3 A e T

inwardly-rectifying potassium channels(Kir)
J2 ik B WIE malformation of cortical development(MCD)
2RI RE L electrocortical stimulation(ECS)
g sk i mean kurtosis tensor( MKT)
SEHYHCE mean diffusivity(MD)
HTOFENEZENIN  juvenile myoclonic epilepsy (JME)
- #  subthalamic nucleus(STN)
Mm% anterior thalamic nucleus(ATN)
T d9e 4% centromedian nucleus of thalamus(CM)
M FmA  area under the curve(AUC)
FLHFYM T whole genome sequencing(WGS)
TIPSR - 2R AR

generalized tonic-clonic seizure( GTCS)

AR FAMT  whole exome sequencing( WES)




