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[ Abstract] Electroencephalogram (EEG) has been an important tool for scientists to study epilepsy and evaluate
the treatment of epilepsy for half a century, since epilepsy seizures are caused by the diffusion of excessive discharge of
brain neurons. This paper reviews the clinical application of scalp EEG in the treatment of intractable epilepsy with vagus
nerve stimulation (VNS) in the past 30 years. It mainly introduces the prediction of the therapeutic effect of VNS on
intractable epilepsy based on EEG characteristics and the effect of VNS on EEG of patients with intractable epilepsy, and
expounds some therapeutic mechanisms of VNS. For predicting the efficacy of VNS based on EEG characteristics, EEG

characteristics such as epileptiform discharge, polarity of slow cortical potential changes, changes of EEG symmetry level
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and changes of EEG power spectrum are described. In view of the influence of VNS treatment on patients’ EEG

characteristics, the change of epileptiform discharge, power spectrum, synchrony, brain network and amplitude of

event-related potential P300 are described. Although no representative EEG markers have been identified for clinical

promotion, this review paves the way for prospective studies of larger patient populations in the future to better apply EEG

to the clinical treatment of VNS, and provides ideas for predicting VNS efficacy, assessing VNS efficacy, and

understanding VNS treatment mechanisms, with broad medical and scientific implications.

[ Key words] vagus nerve stimulation; electroencephalogram; therapeutic effect prediction; curative effect

evaluation; treatment mechanism
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EEG H#fiE ol LR A KA /min ZIAERE  FEERERS 1EE Ay
H kG A IEDs SF/NSF 32~64 - 47 7 ~53 Janszky ZC1 2005
WEHE/IEDs R/NR — — 19 59~18.8 Majoie 251 2005
IEDs R/NR — — 58 2.7~20.9 Kim %M 2017
FE RS pdBSI R/NR — 20 ~ 40 19 16 ~ 64 de Vos %! 2011
pdBSI GR/R/NR — 30 39 19 ~ 68 Hilderink %" 2017
SCP BMiiEfitk  R/NR 21 30 24 6 ~ 66 Bayasgalan 2" 2017
%AEW EEG-ECG  NR 16 — 16 21 ~50 Ravan %1 2017
HAERHE
LiERURYIEST R/NR 64 20 60 15~ 65 Brazdil U9 2019

i#: SF: seizure-free; NSF: not seizure-free; R: VNS responder; NR: VNS non-responder; GR: good responder; pdBSI: pair wise

derived brain symmetry index; SCP: slow cortical potential
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EEG HHiE ZAFEH ZIRFLEA RS it st ] =4 ARy
H#lfi# EEG %) (45 IEDs) 5 N 19 — Hammond %55 1990
EEG i53h (44§ IEDs) 9 N — — Hammond 25! 1992
IEDs 21 JLESEA — 1/3/6/12~H  Koo™ 2001
IEDs 15 (R=9; NR=6) A 26 A Kuba 255 2002
IEDs 16 JL#E 32 6/24 1~ H Ebus %564 2004
IEDs 15 JL#E 11 3/9 1 H Hallbook %! 2005
IEDs 20 (R=16; NR=4) LN 120 7~531H Santiago-Rodriguez % 2006
IEDs 8 A 19 3/6/12/24 1~ Wang %57 2009
IEDs 32 (R=22; NR=10) A 32 >54F Kuba %51 2010
IEDs 8 A 19~32 1/3/6/12 N s 4R 2011
SRFERCAE (F945 IEDs) 22 (R=12; NR=10) LUN NR 11MH Ravan %31 2019
FERATHT TR 6 (R=1; NR=5) [ON 15 >6 1A Salinsky %! 1993
G 5 R A 11 (NR) A 19 14E Marrosu 2 2005
EEG Ml 6 (R) A 25 >14F Bewernitz 2 2007
GEZET 10 (R=5; NR=5) LN 19 5~ 64F Fraschini 25! 2013
. PLI 19 (R=10; NR=9) A 21 >9 1~ H Bodin 25 2015
EEZETEN | 15 (R=7; NR=8) A 19 /124 H Ravan'’ 2017
P300 20 (R=10;NR=10)  Ji&A 59 >18 1A De Taeye Z:*! 2014
P300 18 (R=9; NR=10) A 60 >18 1~ H Wostyn 2“7 2017
g4 . PLI 10 (R=5; NR=5) A 19 >5 4 Fraschini 2! 2014
iRI%% . GC 2 (NR) LN 21 F=tid Uchida %1% 2018
B2 . MI 20 (R=10; NR=10)  FH/4E 19 6/12/24 1 Wang %5 2020

: ECG: electrocardiogram; PLI: phase lagindex; SI: synchronizability index; GC: Granger causality; MI: mutual information
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