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Effects of Vagus Nerve Stimulation on Adults and Children with Refractory Epilepsy

Cheon-Sik Kim', Yeong-Joo Ro', Sang-Yong Choi’, and Dae-Sik Kim®

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

Vagal nerve stimulation (VNS) has been proposed as a possible way to improve the control of refractory
epilepsy. We report the effects following VNS treatment in patients with refractory epilepsy. Seventeen
patients with a mean age of 12.8 years, ranging from 5 to 29 years, underwent the implantation of vagal
nerve stimulation (Cyberonics, Houston, TX). We reviewed the clinical findings before and after VNS in
seizure frequency, number of antiepileptic drugs (AED), and quality of life (QOL). All of the patients had
intractable seizures, eleven of the patients had additional medical complications, three had hippocampus
atrophy, one had encephalomalacia, five had encephalitis, one had pachygyria, and one had schizencephaly.
Thirteen patients had symptomatic partial epilepsies, three patients had Lennox-Gastaut syndrome and one had
cryptogenic partial epilepsy. The mean follow up duration was 35 months. The mean reduction of seizure
frequency compared with baseline before VNS was 26.1% after 3 months (p<0.005), 41.9% after 6 months
(p<0.001), 46.9% after 1 year (p<0.001), and 53% at the latest follow-up (p<0.001). Twelve patients showed
an improvement of QOL such as mood, language, alertness, expression, and motor function. The most
common side effects were transient hoarseness or voice change or cough, which was detected in six patients
(35%) and wound infection in one patient (5%). This study has shown a good anti-seizure effect of VNS,
decrease in seizure frequency and improvements in QOL. We concluded that VNS is a beneficial therapy in
refractory epilepsy with a non-resectable epileptic focus. Further studies should be focused on the prediction
of unresponsiveness and the adjustment of VNS parameters for maximum efficacy in patients with various

medical histories.

Key Words : Vagal nerve stimulation, Refractory epilepsy, Quality of life, Seizure frequency

WAAAL A, () 138-736 e SEA] S SHE 3882,

Agolard e A AE AL HlwF &3 Agholn] A pEgAte] of 20

Tel : 02-3010-4831, HP : 010-2282-5492 ~30%= AR FEXZE Hgrlo|r By Ad

E-mail : dpel-kcs@hanmail.net Hlsle DAV A B B= =

r R ATE 0060 FHRAUE ATu A gad g O s FAPEE SR SR ATBeley .
A 1994; Duchowny &, 1997).

14



WA 7Hd gAte

Fol, A=Y

N
ok
i
=

rr

=

Ao

4
o
o
i
¥
x
>
T o
X
U
o 1
&
]

g
=
N
r
ot
D)
o
)

i
_Qi
B
!
tlo
0
S
&
i
fu
2
X
o

Ho
o ML
o
o
N
)
<

T
=
o

4 1
oy
f

il
i

o

_|>~_l,

JU

)Y

2

n

N e go
-1111 nl et 1oL
BN

)

A 2
=

2] 17,0004971 o]Fe] Aol o] FolF S 1f(Schachter,
2002) mUlolA = X EREY SH FFHoF Q&) AF
7HA] oF 500 oAl AR ERNSH, T F Aol
oA AlBE Al 493} Aot 1390l e X8 AHE
ol x gkt

Wl A= 2005 F-E] PIFA AASEel tigh Al
o] 95K Z&o] A we}t AES AP S}
7h 5old B0 E ALREHH, o] AAEE Aok} A9
ANA G HEBASNA vFAE A=71E o]&-38)
o uFAA 2 Alggk 2719 X5 AP A

S Hyslaxt

=0
==

=

=

bl

IT. CH

0z
48

1. tiet

B AFE 19999 99 HE 20061 29 7HA] AEoiE
A AR} Lol A XA HEE dEo] 2
217397 A wl=r Cyberonics A2 NeuroCybernetic
Prosthesis(NCP)E AH&-3le] wH|FAAAS X885 v

179e) B oSS AT AU

NFAAAT ARE Y5Eo] o, g ANE B
She &R 247 U19)9] Azte] 229t A
sl H& AR Yk M)A AFe wi

71 & A=g =(bipolar lead)= NCP(Houston, TX)Z}

142

A=HE 30 Hz, B

= F 587 FAF0] 244 W R EEE xg

Sttt % 25 tAC R

g #ESHA A5 s
,3.

FEE 3.5 mA ol3tE stk

>

1:(!3]

M=ok 4he] A WHels B39
F2-gol diste] ZAFEIAOH,
A= A3 was)A 7
st s W vt Ao
SPSS 12.0% ©]§3l91,
342 10002 7HF3}aL v

MY, o1, 12708 2 HF

52 247 vlasig.

m. 4

e |

Lo
R
N
=
of
£
_|>i
N
|
ol
o
38
o
)

H ot
A
A
I
=2
>

do o & N o

H
A A7do] 6%, 3wkl S (hippocampus
atrophy) 3%, > 13} (encephalomalacia) 1%, =¥ 59,
3] o)&Z(pachygyria) 17 2 2% Z(schizencephaly)
1ot 1799 x4 1HdsAE HEERE 78
S ZA] F& 78 (symptomatic partial epilepsy) 13

9, #d52Tt2E S5 34, AR 7HE(reflex



epilepsy) 19 0|3lt}. PIFAAA ==
o] &AM e HFHAES BT 2
e S79 AAes Agsdoy Ed
Ao, 1| B HFHAeH rFAEAATES
Al Akt vlFA AR T E Al A SAE ]
A8 B8 Nee 2704 67] Alol 2 Bt s
kol ARl a7l 33] o] FFH 3 2ol 503] o]
o] 7+do] A tHTable 1).

nFAASE Al Fo] 2H

o
Gy
X 2 o

A o

0wl

Lo

[‘fu U\(

kY
o
s
N,
r
i
=
°
iv
k)
=
32
K
AN
=
o,
B oM

Z}Zy 41.9%, 46.9% o|%Th $AEC] HF FEFd
53%9] 7d @z Rix ZAAES BATHp<0.001). ¥
ARZAFEE AldEH] A HFEAES A8t 31
o] IAEL HFANAATE AF F F 2ol A

50% ool tA HasS B, vFABASE

=

Zx =
o'T“ZH]

I HFEAES Aol Al Aof Shxto| A 95%9] TF
Az e 7HAE-S H S tH(Table 2).

v FAARSE A g 379 A= 1704 2719
FAEA B& Il 2o, 29 171 389
A7F F7HE AL, e AE e A Y5 FAEAE
E-&3I59th

Table 1. Clinical characteristics of vagus nerve stimulation group*
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case sex Age onset Sz type Ep.ilepS}'/ Background Previous surgery Drug before
at VNS ) classification problem VNS
1 M 11 1 CPS/GTC SPE hippocampus atrophy 3
2 F 12 5 Atonia LGS encephalitis 5
3 M 8 1 Multiple LGS None total callosotomy 5
4 F 10 5 CPS/GTC SPE None 5
5 M 17 11 Atonia/GTC SPE None 3
6 M 11 3 GTC SPE hippocampus atrophy 3
7 F 6 2 Atonia/GTC SPE None total callosotomy 5
8 M 8 1 CPS/GTC SPE None 6
9 M 9 6 Multiple SPE meningoencephalitis 3
10 M 9 4 PS SPE encephalitis 3
11 M 5 5 PS SPE meningoencephalitis 4
12 F 11 1 CPS LGS pachygyria VNS + callosotomy 3
16 F 12 8 CPS/GTC SPE None 2
14 M 19 6 Reflex Sz UE encephalo-malacis 6
15 M 19 4 CPS SPE hippocampus atrophy 4
16 F 21 11 CPS SPE Encephalitis Temporal lobectomy 5
17 F 29 10 Multiple SPE Schizencephaly total callosotomy 3

* Abbreviation :

Sz, Seizure; CPS, Complex partial seizure; GTC, Generalized tonic clonic; PS, Partial seizure; SPE, Symptomatic

partial epilepsy; LGS, Lennox-gastaut syndrome; UE, Unclassified epilepsy.
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Table 2. Seizure reduction rate (%), post-VNS change of medication, side effect, and change of a quality of life*

sz VNS VNS VNS last drug after . QOL total f/u
case frequency 3mo 6mo lyr flu VNS side effect improvement (mo)
1 3/d 0 0 30 20 0 N No 15
2 7-8/d 80 90 90 90 0 N Yes 12

3-4/d 0 50 0 60 1 N Yes 13
4 22_;/2(1; 0 30 0 30 0 N No 11
5 5/d 80 20 80 90 0 N Yes 13
6 7-8/d 0 20 30 30 0 N No 39
7 15/d 0 60 70 85 0 N Yes 38
8 4/d 50 70 70 60 0 hoarseness Yes 48
9 15/d 0 20 20 30 -1 hoarseness Yes 39
10 3/d 50 70 90 90 0 hoarseness Yes 51

hoarseness,
11 3-4/d 0 0 40 30 0 VNS remove, Yes 41
wound revison

12 5-6/d 70 85 90 95 1 hoarseness Yes 41
13 8-10/m 10 50 30 10 0 N Yes 13
14 10/d 0 0 0 0 2 N No 45
15 3/d 40 50 50 50 0 N Yes 40
16 SM 0 20 30 20 -1 cough No 48
17 4/d 0 33 66 75 0 hoarseness Yes 20

* Abbreviation : d, day; w, week; mo, month; yr, year; f/u, follow up; other abbreviation are the same as Table I.
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