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[ Abstract] As one of safe and effective neuromodulatory therapies in clinical practices ,vagus nerve stim-
ulation (VNS) has been widely applied for drug refractory epilepsy ( DRE). VNS can not only lower the fre-
quency of seizure in DRE children, but also enhance their neurodevelopmental and social cognitive functions. In
recent years ,more and more researches have been devoted for VNS treating DRE children. However, there is no
uniform standard for parametric regulation after VNS in children and the specific therapeutic mechanism of VNS
for epilepsy has remained elusive. This review also elaborated upon improving quality-of-life and social cognitive
functions and parametric regulation of VNS for pediatric drug refractory epilepsy.
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A PEREA 2 AT 2 AP ARD AEDs B sRIEA N T 1 ~ 2
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(drug refractory epilepsy, DRE)M . %t F 2 kL #f B4 F
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DRE fJ VNS 5004 % JC 58— bR, [E A 2 I IR O R
S uR I B PR 7 R HEA TR . i P A 790 8 o
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i1 B LR S B T e R — SRR

VNS fF 493477 )L DRE ) — Ffi i B V677 T BE, X T
B AR 25 B AE LSO BEHEAT AR B PR DI B TR SR VR AR

JETP RO AR DRE JRL, m] AR R BE AR & A A
Ik WG A A T8] A M T LR G2 3 2 A2 A
DIREAFT7 1T A ks , HAR YT A AR 2 Tk AT
ZINAT o AR, VNS BFE HIRL A0 2400 5 55 05 Tl B wF 5 ik
it 22 5 22 LA 2 BRI PRV SE A9 SCRF, O VNS 19732 i
FEMR A EE AR g R

TEETRBRAERA SRR S DT SCHR RS 2 SR 48 5 3 B 60 500 S
UL P AR A7 8

Z £ X #t

[1] Kwan P,Arzimanoglou A, Berg AT, et al. Definition of drug resist-
ant epilepsy : consensus proposal by the ad hoc Task Force of the
ILAE commission on therapeutic strategies| J]. Epilepsia, 2010,

51(6):1069 -1077. DOI; 10. 1111/j. 1528 -1167. 2009. 023
97. x.

(2] VRl 2750, BRAR, 55, B4l LR M0 ShRHA I7 IR 0
L] PR /N JLANBE 22 7, 2019, 18 (5) : 409 -412. DOI; 10.
3969/j. issn. 1671-6353.2019.05.014.

Xu XK, Li JL.,Chen C,et al. Surgical treatment for intractable ep-
ilepsy in infants[ J]. J Clin Ped Sur,2019,18 (5) ;409 -412.
DOI;10.3969/j. issn. 1671 -6353.2019.05.014.

[3] Wheless JW, Gienapp AJ, Ryvlin P. Vagus nerve stimulation
(VNS) therapy update[ J]. Epilepsy Behav,2018,88S:2-10.
DOI:10. 1016/j. yebeh. 2018. 06. 032.

[4] Bodin E, Le Moing AG, Bourel-Ponchel E, et al. Vagus nerve
stimulation in the treatment of drug-resistant epilepsy in 29 chil-
dren[ J]. Eur J Paediatr Neurol,2016,20 (3 ) ;346 -351. DOI;
10.1016/j. ejpn. 2016.01.011.

[5] Alexander GM, McNamara JO. Vagus nerve stimulation elevates
seizure threshold in the kindling model [ J]. Epilepsia,2012,53
(11):2043-2052. DOI:10.1111/j.1528-1167.2012.03646. x.

[6] Alexander GM,Huang YZ,Soderblom EJ et al. Vagal nerve stim-
ulation modifies neuronal activity and the proteome of excitatory
synapses of amygdala/piriform cortex[ J]. J Neurochem, 2017,
140(4) :629-644. DOI:10. 1111/jnc. 13931.

[7] Johnson RL,Wilson CG. A review of vagus nerve stimulation as a
therapeutic intervention[ J]. J Inflamm Res,2018,11,203 -213.
DOI.10.2147/JIR. S163248.

[8] Raedt R,Clinckers R, Mollet L, et al. Increased hippocampal no-
radrenaline is a biomarker for efficacy of vagus nerve stimulation
in a limbic seizure model[ J]. J Neurochem,2011,117(3) :461 -
469. DOI.10.1111/j. 1471-4159.2011.07214. x.

[9] Olofsson PS, Rosas-Ballina M, Levine YA, et al. Rethinking in-
flammation ; neural circuits in the regulation of immunity[ J]. Im-
munol Rev,2012,248 (1) :188 -204. DOI. 10. 1111/j]. 1600 -
065X.2012.01138. x.

[10] Varvel NH, Neher JJ, Bosch A, et al. Infiltrating monocytes pro-
mote brain inflammation and exacerbate neuronal damage after
status epilepticus[ J ]. Proc Natl Acad Sci USA,2016,113(38) ;
E5665-E5674. DOI:10. 1073/ pnas. 160 4263113.

[11] Bonaz B. Parameters matter; modulating cytokines using nerve sti-
mulation [ J ]. Bioelectron Med, 2020, 6 12. DOI; 10. 1186/
s42234-020-00049-1.

[12] Morris GR,Gloss D,Buchhalter J, et al. Evidence-based guideline
update ; vagus nerve stimulation for the treatment of epilepsy : re-

port of the guideline development subcommittee of the american a-



+200 -

[13]

[15]

[16]

[17]

[22]

(23]

[24]

[25]

WaBE/N LS 25 2023 4 2 A 22 5% 289 J Clin Ped Sur, February 2023, Vol.22, No.2 [ EEGNGTIE

cademy of neurology[ J]. Neurology,2013,81(16) ;1453 -1459.
DOI:10. 1212/WNL. 0b01 3e3182a393d1.
Fernandez L, Gedela S, Tamber M, et al. Vagus nerve stimulation
in children less than 3 years with medically intractable epilepsy
[J]. Epilepsy Res,2015,112.37 -42. DOI. 10. 1016/j. eplep-
syres. 2015.02. 009.
Orosz I,McCormick D, Zamponi N, et al. Vagus nerve stimulation
for drug-resistant epilepsy: a European long-term study up to 24
months in 347 children [ J ]. Epilepsia, 2014, 55 (10) ; 1576 -
1584. DOI:10. 1111/epi. 12762.
Colicchio G, Policicchio D, Barbati G, et al. Vagal nerve stimula-
tion for drug-resistant epilepsies in different age , aetiology and du-
ration[ J]. Childs Nerv Syst,2010,26 (6):811 -819. DOI: 10.
1007/s00381-009 -1069 -2.
Lagae L, Verstrepen A,Nada A, et al. Vagus nerve stimulation in
children with drug-resistant epilepsy : age at implantation and shor-
ter duration of epilepsy as predictors of better efficacy? [ J]. Epi-
leptic Disord,2015,17(3) :308 -314. DOI:10. 1684/epd. 2015.
0768.
Soleman J, Knorr C,Datta AN, et al. Early vagal nerve stimulator
implantation in children : personal experience and review of the lit-
erature[ J]. Childs Nerv Syst,2018,34(5) :893 -900. DOI.: 10.
1007/500381-017-3694-5.
Camfield PR. Definition and natural history of Lennox-Gastaut
syndrome[ J ]. Epilepsia,2011,5:3-9. DOI. 10. 1111/j. 1528 -
1167.2011.03177. x.
Katagiri M, lida K, Kagawa K, et al. Combined surgical interven-
tion with vagus nerve stimulation following corpus callosotomy in
patients with Lennox-Gastaut syndrome [ J ]. Acta Neurochir
(Wien) ,2016,158(5) :1005-1012. DOI.10. 1007/s00701 -016
-2765-9.
Tao JX,Satzer D, Issa NP, et al. Stereotactic laser anterior corpus
callosotomy for Lennox-Gastaut syndrome[ J ]. Epilepsia,2020,61
(6) :1190-1200. DOI;10. 1111/epi. 165 35.
Scheffer IE, Berkovic S, Capovilla G, et al. ILAE classification of
the epilepsies: position paper of the ILAE commission for classifi-
cation and terminology [ J ]. Epilepsia,2017,58 (4) ;512 -521.
DOI:10. 1111/epi. 13709.
Dibué-Adjei M, Fischer 1, Steiger HJ, et al. Efficacy of adjunctive
vagus nerve stimulation in patients with dravet syndrome:a meta-
analysis of 68 patients[ J]. Seizure,2017,50:147 -152. DOI; 10.
1016/j. seizure. 2017. 06. 007.
Ali R, Elsayed M,Kaur M, et al. Use of social media to assess the
effectiveness of vagal nerve stimulation in dravet syndrome: a
caregiver’s perspective [ J |. J Neurol Sci,2017,375;146 -149.
DOI:10. 1016/j. jns. 2017.01. 057.
Canevini MP, Kotulska-Jozwiak K, Curatolo P, et al. Current con-
cepts on epilepsy management in tuberous sclerosis complex[J].
Am J Med Genet C Semin Med Genet,2018,178(3) :299 -308.
DOI:10. 1002/ ajmg. c. 31652.
Elliott RE, Carlson C,Kalhorn SP, et al. Refractory epilepsy in tu-
berous sclerosis: vagus nerve stimulation with or without subse-
quent resective surgery|[ J ]. Epilepsy Behav,2009,16 (3) :454 -
460. DOI:10. 1016/j. yebeh. 2009. 08. 0 18.

[26]

[27]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Grioni D, Landi A. Does vagal nerve stimulation treat drug-resist-
ant epilepsy in patients with tuberous sclerosis complex? [J].
World Neurosurg, 2019, 121251 -253. DOI: 10. 1016/j. wneu.
2018.10.077.
Zamponi N, Petrelli C, Passamonti C, et al. Vagus nerve stimula-
tion for refractory epilepsy in tuberous sclerosis[ J]. Pediatr Neu-
rol,2010,43 (1) :29-34. DOI: 10. 1016/]. pediatrneurol. 2010.
03.003.
Feldman L,Lapin B, Busch RM, et al. Evaluating subjective cog-
nitive impairment in the adult epilepsy clinic effects of depres-
sion, number of antiepileptic medications, and seizure frequency
[J]. Epilepsy Behav,2018,81:18 -24. DOI: 10. 1016/j. yebeh.
2017.10.011.
van Hoorn A, Carpenter T, Oak K, et al. Neuromodulation of au-
tism spectrum disorders using vagal nerve stimulation[ J].J Clin
Neurosci,2019,63 :8-12. DOI; 10. 1016/j. jocn. 2019. 01. 042.
Terra VC, Furlanetti LL, Nunes AA et al. Vagus nerve stimulation
in pediatric patients; is it really worthwhile? [ J]. Epilepsy Be-
hav,2014,31:329-333. DOI:10. 1016/j. yebeh. 2013.10. 011.
Ekmekei H,Kaptan H. Vagal nerve stimulation has robust effects
on neuropsychiatric assessment in resistant epilepsy:a clinical se-
ries with clinical experiences[ J]. Turk Neurosurg,2019,29(2) :
213-221.DOI.10.5137/1019-5149. JTN. 23065-18. 4.
Soleman J, Stein M, Knorr C, et al. Improved quality of life and
cognition after early vagal nerve stimulator implantation in chil-
dren[ J]. Epilepsy Behav,2018,88:139 -145. DOI.10. 1016/j.
yebeh. 2018.09.014.
Wasade VS, Schultz L., Mohanarangan K, et al. Long-term seizure
and psychosocial outcomes of vagus nerve stimulation for intracta-
ble epilepsy [ J]. Epilepsy Behav, 2015, 53.31 -36. DOI. 10.
1016/]. yebeh. 2015.09. 031.
Klinkenberg S, Aalbers MW, Vles JS, et al. Vagus nerve stimula-
tion in children with intractable epilepsy:a randomized controlled
trial[J]. Dev Med Child Neurol,2012,54 (9 ) 855 -861. DOI:
10. 1111/j. 1469-8749.2012. 043 05. x.
AR, Bk, SRR, 4 2R E 2R BRI A R R
T3 A JLRXMETR MU A B RBCR [T ] AR 2241 R 2%
7,2020,36 (4 ) : 353 -354. DOI: 10. 3760/ cma. j. cnl112050 -
20191226-00539.
Tan BJ, Li YL, Ma KP, et al. Effect of vagus nerve stimulation
with different early programming regimens on childhood refractory
epilepsy[ J]. Chin J Neuro Surg,2020,36 (4 ) :353 -354. DOI,;
10. 3760/ cma. j. en112050-20191226-00539.

(A3 B H7:2020-08-11)

ZA35| RS HEAR, IE. WE M ARG T L YXEG
PSR PR LT ] I R /N LSR8 5, 2023 ,22(2) : 197 -
200. DOI:10. 3760/ cma. j. cn101785-202008020-019.

Citing this article as; Guo S, Zhai X. Recent advances in vagus

nerve stimulation for pediatric drug refractory epilepsy [ J]. J Clin
Ped Sur,2023,22(2) :197 -200. DOI: 10. 3760/ cma. j. ¢cn101785 -
202008020-019.



