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Therapeutic Effects of Vagus Nerve Stimulation in Intractable Childhood
Epilepsy: Experience for 12 Months after VNS Implantation

Soo Min Oh, Eun Young Park, Ik Sun Choi, Young Kuk Cho,
Young Ok Kim, Chan Jong Kim, Young Jong Woo* and Jae Hyoo Kim

Department of Pediatrics, Chonnam National University Medical School, Gwangju, Korea

Vagus nerve stimulation (VNS) is presently considered an effective mode of treatment in intractable
epilepsy. Its efficacy in children, however, has not been as well studied. This study was performed to
evaluate the efficacy of the procedure in the pediatric age group. 6 patients who received VNS implantation
in Chonnam National University Hospital from July 2006 to February 2008 have been evaluated about the
efficacy of seizure control and the presence of side effects after VNS implantation for more than a year
at least. Mean age of the patients at the time of VNS implantation were 10 years 3 months. Mean duration
of follow-up was 14 months. Six patients included three cases with Lennox-Gastaut syndromes, one
generalized tonic seizure, one generalized tonic clonic seizure, and one complex partial seizure. Three
patients showed more than 50% reduction in seizure frequency compared with baseline at 3 months after
the implantation. Among them, one showed complete seizure ablation, another showed no change in
seizure frequency and the other showed increased frequency of seizure at 9 months after the implantation.
The other three patients showed no change in seizure frequency. One of them, however, showed reduction
of seizure intensity. Cough (2 cases), hoarseness (2), and wobbling voice (1) developed after VNS
implantation. Most of these adverse effects disappeared without any treatment. In this study, one patient
showed complete seizure ablation, but VNS was insignificant in five patients. Long-term follow up and
adjustment of parameters such as output current, duty cycle are in need.
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Table 1, Clinical profile of patients before vagus nerve stimulator (VNS) implantation

Pezrt\lle;r)]ts Sex seizAugr]: sr:set Etiology Treatment before surgery cIaEszlilﬁcpaSt?on
1 F 2Y4M Cryptogenic AED (PB, CBzZ, TPX, VPA, CZP, LTG) LGS
2 M 2Y1M Herpetic AED (CZP, LTG, TPX, VPA, VGT) LGS

encephalitis
3 M 1Y6M Cryptogenic AED (VPA, CBZ, PB, CZP, TPX, ZSM, OCZ) LGS
Ketogenic diet
Nearly total callostomy
4 F 4M NF AED (0CZ, PB, CZP, PHT VGT, VPA, LTG, ZSM, CB2) GT type
Ketogenic diet
5 M 1D HIE AED (LTG, TPX, OCZ, VPA, VGT, ZSM, CZP, PB, PHT) GTC
6 M 10M Tuberous AED (VPA, PHT, CzZP, CBZ, VGT, LTG, ZSM) CPS
sclerosis Subependymal giant cell astrocytoma resection

AED, antiepileptic drug; PB, phenobarbital; PHT, phenytoin; CBZ, carbamazepine; CZP, clonazepam; LTG, lamotrigine; TPX, topiramate; VGT,
vigabatrin; ZSM, zonisamide; VPA, valproate; OCZ, oxcarbazepine; LGS, Lennox-Gastaut syndrome; GT, generalized tonic seiuzre; NF,
neurofibromatosis; GTC, generalized tonic clonic seizure; HIE, hypoxic ischemic encephalopathy; CPS, complex partial seizure
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Table 2, Characteristics of six patients with VNS implantation
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Table 3, Seizure frequency at every 3 months after VNS implantation compared to baseline
Patients (No) 3M 6M M 12M 15M 18M
1 Decreased No change No change No change
2 No change No change No change No change
3 Decreased Decreased Increased Increased
(50%) (no seizure)
4 No change No change No change No change No change
5 Decreased Increased Increased Decreased Decreased Decreased
(30%) (no seizure) (no seizure) (no seizure)
6 No change No change No change No change
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Table 4, Antiepileptic drug treatment during VNS

Patients AED

(No) Initial Add on (time)

1 CZP, LTG, VPA LEV (5M)

2 LTG, VPA, TPX, CZP LEV (5M)

3 LTG, TPX, VPA, PB LEV (4M), PHT (7M),
PB (M)

4 ZSM, CZP, VGT, PB, PHT ~ LEV (8M)

5 LTG, OCZ VPA (M), VGT (7M),
LEV (10M)

6 CBZ, VGT, LTG, PHT, ZSM  LEV (5M)

AED, antiepileptic drug; CZP, clonazepam; LTG, lamotrigine; VPA,
valproate; LEV, levetiracetam; TPX, topiramate; PHT, phenytoin;
ZSM, zonisamide; VGT, vigabatrin; OCZ, oxcarbazepine

Table 5, Complications of VNS implantation

Patients (No) Compilcation (onset after VNS implantation)
1 No
2 No
3 Hoarseness (1M)
4 Wobbling voice (2M)
5 Hoarseness, cough (2M)
6 Cough (1M)
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