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Objective 

• Analyze the efficacy of vagus nerve stimulation (VNS 
Therapy®) in a large consecutive series of children 18 years of 
age and younger with treatment-resistant epilepsy and 
compare the safety and efficacy in children under 12 years of 
age with the outcomes in older children. 
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Methods 
• The authors retrospectively reviewed 141 consecutive cases 

involving children (75 girls and 66 boys) with treatment-
resistant epilepsy in whom primary VNS implantation was 
performed by the senior author between November 1997 
and April 2008 and who had at least 01 year of follow-up 
since implantation.  

 

• The patients’ mean age at vagus nerve stimulator insertion 
was 11.1 years (range 1–18 years)  

 

• 86 children (61.0%) were younger than 12 years at time of 
VNS insertion 
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Multidisciplinary conference recommendations 
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Variable No. of Pts (%) 

VNS 112 (79.4) 

               As primary treatment 103 

               After failure of intracranial operation 9 

Intracranial operation  17 (12.1) 

               Bilateral electrode monitoring 10 

               Multistage electrode monitoring/resection 7 

Intracranial op/patient or family preference for VNS 12 (8.5) 

                Bilateral electrode monitoring 2 

                Multistage electrode monitoring/resection 8 

               Callosotomy 2 
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Patient demographics 
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Variable Value* 

Females  75 (53.2) 

Males  66 (46.8) 

Age at seizure onset  (years) 

          mean 2.8 ± 3.6 

           range birth–16 yrs 

Duration of epilepsy prior to VNS 

         mean (yrs) 8.4 ± 4.4 

         range 7 days–17.9 yrs 

Age at VNS insertion (years) 

          mean 11.1 ± 4.7 

          range 1.3–18 

Patient  age 

         < 12 yrs 86 (61.0) 

         ≥ 12 yrs 55 (39.0) 

* Values represent numbers of patients (%) unless otherwise indicated. 

N=141 
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Patient demographics 
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Variable Value* 

Number of AEDs 

             median 2.6 ± 0.9 

             range 1–7 

Number  of AEDs failed 

             mean 5.5 ± 2.9 

             range 2–15 

Prior failed intracranial epilepsy surgery 30 (21.3) 

Number of seizure types 

              mean 2.2 ± 1.1 

              range 1–6 

developmental delay 112 (79.4) 

* Values represent numbers of patients (%) unless otherwise indicated. 

N=141 
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Response rates 

• Mean duration of VNS therapy was 5.2 years 
(range 25 days–11.4 years).  
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35.2% 

64.8% 

41.4% 

21.1% 

 <50 %   ≥50 %   ≥75 %  ≥90 % 
n=45 n=83 n=53 n=27 
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Median Seizure reduction by Epilepsy Classification 
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Epilepsy classification No.  Patients 
Seizure reduction 

Median P values 

Focal 5 86.2%  0.042 

Multifocal partial epilepsy 55 50.0%  <0.001 

Multifocal partial epilepsy/symptomatic generalized epilepsy 18 72.0% <0.001 

Symptomatic generalized epilepsy 41 62.5%  <0.001 

Idiopathic generalized epilepsy  19 66.7% 0.003 

Total 128 patients 
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Median Seizure reduction by Etiology 
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Epilepsy Etiology No. Patients 

Seizure 
reduction 

P  values 

Median 

Neuronal migration disorder 14   50.0% 0.001 

Cerebral palsy/static encephalopathy 15  68.9% 0.016 

Lennox–Gastaut syndrome 11  51.0% 0.008 

Infection 13  45.0% 0.012 

Tuberous sclerosis complex 8  75.0% 0.018 

Genetic/metabolic syndrome 14  66.7% 0.003 

Unknown 54 65.0%  <0.001 

Total 128 patients 
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Median Seizure reduction by EEG 
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EEG Findings No. Patients 

Seizure reduction 

P values 
Median 

Focal  5 86.2%  0.042  

Multifocal  62  54.6%  <0.001 

Diffuse  61 64.8%   <0.001 

Multifocal and diffuse  13  68.0%  0.002 

Total 128 patients 



NYU14112-11-1000-EU 

Minor and major complications* 
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< 12 Yrs of Age 
 (86 patients) 

≥ 12 Yrs to < 18 
Yrs of Age  

(55 Patients) 
Total 

Minor Major Minor Major Minor Major 

Neurological 2 0 0 1 2 (1.4) 1 (0.7) 

        Hoarseness 1 1 1 (0.7) 1 (0.7) 

        Intractable cough 1 1 (0.7) 

Nonneurological 1 1 3 1 4 (2.8) 2 (1.4) 

         Neck pain related to duty cycle 1 1 (0.7) 

         Superficial infection (antibiotics) 1 1 2 (1.4) 

         Deep infection (removal/revision) 1 1 (0.7) 

         Seroma/hematoma requiring aspiration 1 1 (0.7) 

         Pneumothorax 1 1 (0.7) 

Subtotals 3 (3.5) 1 (1.2) 3 (3.5) 2 (3.6) 6 (4.2) 3 (2.1) 

* Minor complications were those that were managed conservatively or resolved spontaneously. Major complications included 
permanent neurological deficits or complications that required device removal or other invasive procedure 

Total 141 patients 
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Strengths and Limitations 
• Strengths 

– Largest published case series involving VNS Therapy in children 
with the longest reported follow-up duration (mean >5 years) 

– Prospectively collected data (retrospective analysis) 

– Last visit carried forward rather than declining n analysis 

– Patients underwent a presurgical evaluation  

• Limitations 

– No control group 

– Changes in VNS parameters and AEDs could not be analyzed to 
show direct effects on outcomes  

– May not be generalizable to all practices because NYU is a high-
volume epilepsy center using a multidisciplinary approach 

– Determination of seizure frequency relied on reports  of             
patients or caretakers. 
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Conclusions 
• Univariate linear regression analyses did not identify any 

demographic and clinical variables that predicted response to 
VNS. 

 

• Vagus nerve stimulation is a safe and effective palliative 
treatment option for treatment-resistant partial and 
generalized epilepsy in children. 

 

• When it was used as part of a multidisciplinary and 
multimodality treatment regimen including aggressive AED 
regimens and epilepsy surgery 

– More than 50% of children with treatment resistant epilepsy 
experienced at least a 50% reduction in seizure burden. 
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Conclusions (Cont.) 

• Given the potential for developmental, cognitive, and 
behavioral improvement with or without improved seizure 
control, VNS should be considered early in the course of 
treatment-resistant epilepsy for possible improved outcomes 
and quality of life. 

 

 

• The rate of complications and VNS efficacy were similar in 
patients younger than 12 years of age and those 12 years of 
age or older. 
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