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Abstract

Vagal nerve stimulation (VNS) has been proposed earlier as a therapeutic intervention in patients with cerebral palsy (CP) for 
improvement in their seizure-profile, cognitive status and quality of life based on which CP has been included in the list of therapeutic 
indications for VNS. The proposal is based on dual-effect (suppression of seizures and interictal epileptiform discharges) of VNS. This 
brief paper presents a statistical analysis of VNS induced electroencephalographic (EEG) effects from recent studies, which supports 
the therapeutic role of VNS in CP.
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Background

Cerebral palsy (CP) is a common childhood neurodevelopmental disorder that is associated with a significantly high comorbidity with 
epilepsy and cognitive impairment (CI). It has been proposed earlier that vagal nerve stimulation (VNS), an FDA approved adjunctive 
therapeutic technique for intractable epilepsy, can offer an effective and successful adjunctive therapy in patients with CP [1] for improve-
ment of their seizure-profile, cognitive status and quality of life (QOL). The choice and efficacy of VNS have been based on its dual prop-
erty of inducing EEG-desynchronization (that exerts a strong antiepileptic influence) and suppressant action on interictal epileptiform 
discharges (IEDs) that are believed to adversely affect cognition [2-5]; thus, VNS can play a significantly important role in the control of 
seizures and improvement of cognitive status in the patients with CP and improve their QOL. This proposal has also formed the basis for 
inclusion of CP in the VNS policy on its list of therapeutic indications [6]. Recent studies have also reported efficacy of VNS in patients with 
CP as an adjuvant therapy [7-9].

This brief paper presents evidence from statistically analyzed VNS induced EEG-changes in favor of the above mentioned dual property 
of VNS that underlies the basis of its proposed efficacy and success in CP.

Electroencephalographic evidence

In one study on the effect of chronic VNS on IEDs [10], the researchers observed that the average total number of IEDs during EEG and 
the total number of seconds in which IEDs were present decreased significantly after 5 years of stimulation from 97.3 ± 106.9 resp. 80.6 
± 86.1 to 49.4 ± 94.0 resp. 37.8 ± 65.0. Furthermore, the reduction of IEDs was greater in patients that responded to VNS (responders) as 
compared to those that did not (non-responders).
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In another study on cortical synchronicity [11], the authors found that the responders to VNS had a significantly lower global level of 
synchronization than the non-responders (p < 0.0001). In addition, VNS ON periods were characterized by significantly lower values of 
synchronization in comparison with OFF periods (p < 0.001) and further analysis revealed that the global synchronization levels reduced 
significantly in delta and alpha frequency bands in the responders (p < 0.0001). From their findings, the authors suggest that estimation 
of changes of synchronization level could function as a promising tool for predicting response to VNS.

Another recent study [12] has demonstrated marked reduction of both, epileptogenic spikes (IEDs) as well as their spread areas dur-
ing VNS. The study found there were 24.80 ± 35.55 and 7.20 ± 9.93 unilaterally spread spikes in the VNS OFF and ON phases, respectively 
(P = 0.157), and 35.8 ± 29.21 and 10.6 ± 13.50 bilaterally spread spikes in the VNS OFF and ON phases, respectively (P = 0.027). The elec-
trocorticograms also showed that the spectral power tended to be greater in the high-frequency band during VNS ON phase in comparison 
to OFF phase.

Conclusion

Thus, the statistically analyzed EEG effects inducible by VNS do encourage and strongly favor the proposed therapeutically effective 
application of VNS in patients with CP for improvement in their seizure-profile, cognitive status and QOL.

Declarations of Interest

None.

Funding Support

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Bibliography

1. Jaseja H. “Vagal nerve stimulation: exploring its efficacy and success for an improved prognosis and quality of life in cerebral palsy 
patients”. Clinical Neurology and Neurosurgery 110 (2008): 755-762.

2. Kuba R., et al. “Effect of vagal nerve stimulation on interictal epileptiform discharges: a scalp EEG study”. Epilepsia 43 (2002): 1181-
1188.

3. Fraschini M., et al. “VNS induced desynchronization in gamma bands correlates with positive clinical outcome in temporal lobe phar-
macoresistant epilepsy”. Neuroscience Letters 536 (2013): 14-18.

4. Hallböök T., et al. “Vagus nerve stimulation in 15 children with therapy resistant epilepsy; its impact on cognition, quality of life, be-
haviour and mood”. Seizure 14.7 (2005): 504-513.

5. Jaseja H. “EEG-desynchronization as the major mechanism of anti-epileptic action of vagal nerve stimulation in patients with intrac-
table seizures: clinical neurophysiological evidence”. Medical Hypotheses 74.5 (2010): 855-856.

6. http://www.aetna.com/cpb/medical/data/100_199/0191.html

7. Li ST., et al. “Parenting stress in parents of children with refractory epilepsy before and after vagus nerve stimulation implantation”. 
Pediatrics and Neonatology 58.6 (2017): 516-522. 

8. Engineer CT., et al. “Vagus nerve stimulation as a potential adjuvant to behavioral therapy for autism and other neurodevelopmental 
disorders”. Journal of Neurodevelopmental Disorders 9 (2017): 20. 

9. Dan B. “Vagal nerve stimulation beyond epilepsy”. Developmental Medicine and Child Neurology 60.7 (2018): 634.

https://pubmed.ncbi.nlm.nih.gov/18572305/
https://pubmed.ncbi.nlm.nih.gov/18572305/
https://pubmed.ncbi.nlm.nih.gov/12366734/
https://pubmed.ncbi.nlm.nih.gov/12366734/
https://pubmed.ncbi.nlm.nih.gov/23333601/
https://pubmed.ncbi.nlm.nih.gov/23333601/
https://www.researchgate.net/publication/7586835_Vagus_nerve_stimulation_in_15_children_with_therapy_resistant_epilepsy_its_impact_on_cognition_quality_of_life_behaviour_and_mood
https://www.researchgate.net/publication/7586835_Vagus_nerve_stimulation_in_15_children_with_therapy_resistant_epilepsy_its_impact_on_cognition_quality_of_life_behaviour_and_mood
https://pubmed.ncbi.nlm.nih.gov/20005054/
https://pubmed.ncbi.nlm.nih.gov/20005054/
http://www.aetna.com/cpb/medical/data/100_199/0191.html
https://pubmed.ncbi.nlm.nih.gov/28566195/
https://pubmed.ncbi.nlm.nih.gov/28566195/
https://pubmed.ncbi.nlm.nih.gov/28690686/
https://pubmed.ncbi.nlm.nih.gov/28690686/
https://pubmed.ncbi.nlm.nih.gov/29882964/


Citation: Harinder Jaseja. “Therapeutic Role of Vagal Nerve Stimulation in Cerebral Palsy: Quantitative Electroencephalographic 
Evidence”. EC Neurology 13.8 (2021): 76-78.

Therapeutic Role of Vagal Nerve Stimulation in Cerebral Palsy: Quantitative Electroencephalographic Evidence

78

10. Kuba R., et al. “Effect of chronic vagal nerve stimulation on interictal epileptiform discharges”. Seizure 19 (2010): 352-355.

11. Bodin C., et al. “Responders to vagus nerve stimulation (VNS) in refractory epilepsy havereduced interictal cortical synchronicity on 
scalp EEG”. Epilepsy Research 113 (2015): 98-103.

12. Yokoyama R., et al. “The immediate effects of vagus nerve stimulation in intractable epilepsy: An Intraoperative electrocorticographic 
analysis”. Neurologia Medico-Chirurgica 60.5 (2020): 244-251.

Volume 13 Issue 8 August 2021
©All rights reserved by Harinder Jaseja.

https://www.sciencedirect.com/science/article/pii/S1059131110001135
https://pubmed.ncbi.nlm.nih.gov/25986196/
https://pubmed.ncbi.nlm.nih.gov/25986196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7246227/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7246227/

