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Vagus Nerve Stimulation Treatment for Children with Refractory Epilepsy
(Lennox-Gastaut Syndrome)

Dae-Sik Kim' and Cheon-Sik Kim®

Department of Clinical Laboratory Sciences, Dongnam Health College, Suwon 440-714, Kored'
Department of Clinical Neurosciences, Asan Medical Center, Seoul 138-736, Kored’

Lennox-Gastaut syndrome(LGS) is a severe age-specific epilepsy syndrome that causes medication-resistant
seizures in childhood. Vagal nerve stimulation (VNS) has been proposed as a possible way to improve the
treatment of refractory epilepsy. We treated 9 patients with Lennox-Gastaut syndrome between the ages of
2 and 11 years (mean 5.8 years), by using the vagus nerve stimulation. The mean follow-up duration was
35 months. The mean reduction of seizure frequency compared with baseline before VNS was 52% after 6
months (range, 0% to 89%; P<0.011), and 58% after 1 year (range 0% to 89%; P<0.012). Seven patients
showed improvements of quality of life (QOL) such as alertness, mood, and language skills. The most
common side effects were transient hoarseness (6 patients) and drooling (1 patient). Our results suggest that
the vagus nerve stimulation could be an effective and safe adjunct therapy for the treatment of

Lennox-Gastaut syndrome.
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5Tt nE SFTS WA Aot 11 B4 F 3~10%
£ 2}A3tal(Gastaut®} Tassinari, 1975; Aliving, 1979;
Beaumanoir, 1982; Genton 5, 2000), ¢JAR.t= FA}oll
A EZe Aog HuEo]l tiBeaumanoir®t Dravet,
1992; Genton &, 2000). #H|S=-7FAE S35 k219 o
ARl 54L& AR E H AL A 2+ Al 1.5~2.5 Hz
o] Auka M=ilslow spike wave, SSW)= Ho|il A
Al 10~20 Hz®] 2l &35 Yehith A= ok
St FE) o] B e Kol F= 259 4 (tonic
seizure), H] 2 ZA(atypical absences), == (drop
attack) 52 YIS BHAdh B /T ™ Yx(head
drop)¥} & A EH(whole body drop) S7d°] 2 UE}
U o] Z 13l AAA e de BvE Brh AR
AA T #ste} 52 EThbehavior disturbance)S
Hole Z$7F Bti(Niedermeyer E, 1969; Chevrie}
Aicardi, 1972; Markand, 1977). ©]¢} & Exo 2 QI3
2 B2e] A7 A= w2 &) "ol A

T 7|Fo| A X5 E wWrolof dh= Aol
FTETS XS XA 1 3Rt
ol N2 FAAA Y Fo, A 2ols
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Table 1. Patient characteristics

Age at

implant, years Sex Sz type Etiology EEG findings Neuroimaging
11 F ;?(ili:;i’ ?;I}l]ir:cal absence Encephalitis Diffuse slow spike waves CC section
4 F  Head drop, atypical absence Cryptogenic Focal spikgeervlg:iz(iaitsic(:)};arges with CC section
6 M Atypical absence, falling attack Cryptogenic Diffuse slow spike waves CC section
6 M  Head drop, atonia Encephalitis Focal spike wave discharge CC section
5 M  Staring Encephalitis Generalization discharges Diffuse atrophy
10 F  Head drop, myoclonic Cryptogenic Diffuse slow spike waves Normal
3 M  Head drop Cryptogenic Focal spike wave discharge Normal
2 M  Hypomotor, head nodding Z:lt; E;Z(:il: Generalization discharges Tuberous sclerosis
5 M Myoclonic jerk CIZIE?g Diffuse slow spike waves Normal
CC section : Corpus Callosum section; EEG : Electroencephalogram
2 dlolElsh W) w A W5 ARE glaw, A m. 1}
#o] EfF+ A (tonic), F74Z(atonic), HIFHEZ Ao
(atypical absence), T=ZFtH/d 7] (myoclonic tonic), %k B AT Aol gmaTtiE S3FS 7R Q)
2 7}2)-" ¥ (generalized tonic-clonic), EFFEAHO R = AAEA nFAAALZS 2 AFe 29 Ad
ERAG 459 B AN HFAEL NG NS ghst A o) Dol FIHE 2 B+ U
A 3] e AEAY 2olaME APk th 9¥ Y A F FR} 6T oA} 37 oL o] F 47
BE e e A Ao e & HoE IRt < A& (corpus callosum section)?} 7|2 A A=
Hlo]z=ekl B Fd e vFAAAS7] AY A 2 718 BA A3 AAY el HFHAAEE A& s}
O B9 AR A4S 22 WAL, MFAE AFE 99 2Fe] dE IAEIUt nFUAAIE 49
T WE AY A5 NFAEAT) A F AR 12 @ ol 24014 1142 B s8R Hele] gele
NERE ro] ARG £ dFdlMe vFAB8AS *| H(encephalitis) 37, 24/ 73} (tuberous sclerosis)
& X85 3 34 34 Hils ugd 28 TS o8 14, 5% (cryptogenic) SHOE2 EFEHUCE FAH &
st} ARSI TH gl+= mg] " (head drop), W17 34 Zo(atypical absence),
27N 73 & (myoclonic tonic), -&-Al(staring) A4S X
A THTable 1).
PRAVE A - gt 39 St - Mlol22ke) 7 S x 100 NEAAATINE e F L 12709 AE 7
Hlol=etel A Sl 288 Hud 2 7)Y Folle WA SN 52%(H
9 0%~89%, P<0.011)9] A™ #AAE Ye A, 1270
wol2~gkel AE 3o} nFARATE F Adgs 2 Fole 59%(H10%~91%, P<0.012)9] FAfarF v
= Wilcoxon matched pairs testZ 213} t}. Elgth 53] AT T HFEAES TA A
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Table 2. Changes in rates of reizures with vagus nerve stimulation

. . Median % Reduction % Reduction
. Baseline Median . . . . .
Patient seizures seizures over 6 seizures over in deizures in deizures
NO. /nlli)lilth rlrzlznths on V\;\IS 12 months on 6 months 12 months
VNS Post VNS post VNS
1 75 25 16 66 78
2 95 10 8 89 91
3 130 70 50 46 61
4 78 20 17 74 78
5 197 170 165 13 16
6 168 67 67 60 60
7 87 90 87 0 0
8 67 25 17 62 74
9 96 40 25 58 73
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g3t skxte] AL 6/MY Tole 69%, 1271€L
77%9 AY 7425 YEPYtKTable 2).
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HFANBASTE o)F 4ol A Hrie Beaty F34
QI Bio]7]& skt 579 BAle Al HETH o 2o] ¥
A BENHIL, 18-S Ao &, 182 x4 599
g Eo] AA B4 99 F 7O FAlA] 4kl Ho] &
etk TR AHEE FAEL 6Wo] o
AAHoE A EArE Uy, 18 JEY Y 1
9] & FAES YEhA] Skt

9@ 9] HFAAAF7] Ale A HaE HY 482 A
A4 M=uE B al(diffuse slow spike waves), 1782

ZulA

iRy |

Sojel EA

discharges with generalization),

BE F3lfocal spike wave
2o HE Zul(focal
spike wave discharge), 2> W4 = 3}(generalization

discharges)E WEFHTHTable 1).
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Lennox-Gastaut syndrome(LGS)< Gibbs 5(1939)1 <]
3 HylollA AR Y T3l E3kslow spike and
wave complex)= X.¢] “petit mal variant”Z H31F ]
AAAA ] WA Eo] 1 A59 EFS Ho|HA

HAlo] 2 RhgetA] fde A (MR EREA

59

A AEAE 58S YEE
A HFol disl 71sg
Gastaut syndrome” 2.2 3l e
2 AFdA HEaTtiE S5
& Ade AaAle d a3t 3
HFAZAS7 & Ade
91?(]—01]/\-] g

ﬂﬂL

Gastaut 5(1966)°]
“Lennox” X+ “Lennox-
o °-ﬂ7]— E_l_ﬂ_l_
T 01]/\1 H 417
I e At
Aoz Yehyt o1
280] 0%~89%= 7W7HS1Y) AUt
BE A A w|FA G A=% AlE
Hashe Ao 2 YEEt
]—.——ﬂii ST A F
93] Hd W=7} 90% ©
dat FAll A X]Oﬂ??i
(Genton 5, 2000). 7|7t X g.of|A
A o2 2k AA, 9
A4 asymptomatic typeE Ho]= 7J-9-(Ohtahara
1976), =4, 34l ool A#o] AHF TAIYS
(Chevrie®} Aicardi, 1972), AA, A& W=7} S71E AU
v Ao g ZHA Ado g WA= Z-$(Doose} Volzke,
1979; Hoffmann-Riem 5, 2000), YA, =3} HA} A] 2]
A1 A Aakel A MR A=3tE Hole A5
=(Ohtsuka 5, 1991) #5272 E 575 7HAAL §
€ 37 FAXE 53] 47 i Ao g Biwil
.
Ohtsuka 5(1991)7} Ohtahara S(1995)0] 13t o}
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il d5ATtAE ST S )
= WA Ak AA,
A % A= 1l(diffuse slow spike
waves)S HIIL gﬂﬂ 1/301]*1{— B8 Z3l(focal spike
wave)E YERHAATE Hubd M50 HolxA] e,
HE a2 Hol gRE dAE5L 3 #H e

Tre 7
A E5H5HQ 53 S35 JERh AR, o=

dlel
$42 Holxn A Y= B d5sTliE 3F
S BGE ofelEo] SF/1} S ATselN B

HIJHHJHHEHJ

IK(multifocal independent spike foci)E Hol= FOoZ
BIA 51

B A= 24 A=k(diffuse slow spike waves)
9} BE =ul(focal spike wave discharge)E K<l 62
xtEo] kA Sukel FAlO] Fat S Ik(focal spike
wave discharges ARy =3
(generalization discharges)S .1 ALERH T} v|FA1 72}
=7] A = FE A7 A Folzl A= YEyT

ATt AE =5 2S J1A3 9 IAAE Yato =z

AAAFES AP S4E59 #F Hus Bd

Hornig 5(1997)2 68 2] A5 tidoZ ot 2671 €3t
wES A3 BAhF7E wel=ekld Hladte] 90%:°]
Jolgkal HA13}$al, Hosain (2000)2 135S Uldoz
8743t 4 #Z3 A3} 52%, Ben-Menachem 5(1999)
878 9] Al A 60%S] AW THAE UEHA AoE B
FA et

B Aol vFABAS
A 52%9] BER =7t ZAE

AUAAR 4SS v A PR AAT
TFEE S350 B A Bt Qo] SHEATE 53]
U]ZF’C_Z?X} =7 HFHAES Al AlE A9

 o/ld Foll= 69% daast 1270 Foll= 77%
AA AAE YW dEaTtiE S35 St

5 Aee BA0 AW o] ABE 1o
o &7} A0 2 UEFSTHTable 2).
Handforth 5(1998)°l &JshH AAeA w]FHA=
=9 AgoR "ﬁ 4], o] vhal, SIEH miH|
7+edo] Ho] 7] AAZ -F7F 1AL, Helmers 5
(2001)2] B31e A iOM] A ATl M FAE2 1%

MRoR 54402 AEYdoling, FABF B

with generalization),

el

koo
of

ol A

l

2

fr ¥ Lo oﬁ

o)1=
AT

R

=1
iy =

60

= fé?oﬂﬁ 9 & 798°] vl
F2go] Yebgtal, 1 % 60 Hl

R E*al UrEMJML = %‘%;z—
2okl ZE &
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&8 AN 39, 71909, 29

3}, Hassert —5(2004)«] R
o] 3 norepinephrine®| "] 731} & A3 ARG 98%
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S FO2 QIS x4 A HTY nFAAATE Al
g HEg o ®HIse Hoe Hiuvt
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