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Can a Non-Invasive Vagus Nerve Test Predict cVNS Response? Ocular Biomarkers in Drug-Resistant Epilepsy
Summary:
Cervical vagus nerve stimulation (cVNS) is an established treatment for drug-resistant epilepsy, but response varies substantially between patients and is difficult to predict before implantation.1 One of the best-supported VNS mechanisms involves vagal afferent activation of the nucleus tractus solitarius followed by recruitment of the locus coeruleus-norepinephrine (LC-NE) system. Experimental and human studies link this pathway to antiseizure effects and to individual cVNS response.2,3
This project asks whether a brief, non-invasive taVNS challenge before cVNS implantation can reveal how responsive an individual patient’s vagal-brainstem neuromodulatory pathway is. The central hypothesis is that patients showing stronger active-versus-sham ocular responses to taVNS will be more likely to benefit from later chronic cVNS. Here, taVNS is used as a physiological challenge test rather than as a treatment.
Patients being evaluated for cVNS will complete active taVNS at the left cymba conchae and sensory-matched sham stimulation at the left earlobe on separate randomized visits. Pupil diameter and eye movements will be recorded with an EyeLink system together with electrodermal activity (EDA). The protocol will quantify rapid stimulation-evoked pupil dilation, tonic changes during a seven-minute stimulation period, post-stimulation persistence, and prosaccade/antisaccade measures of response initiation and inhibitory control.
Seizure frequency will be assessed prospectively before cVNS implantation and again at three and six months after implantation. Pre-implantation ocular responses to active versus sham taVNS will then be related to later seizure outcome and responder status. This strategy is motivated by studies showing stimulation-evoked pupillary responses during implanted VNS, dose-dependent effects and larger pupil responses in clinical responders than non-responders.4,5 EDA will be analysed as a secondary autonomic measure to help interpret concurrent sensory-arousal effects.
Depending on clinical recruitment and project timing, the student will contribute to standardized pre-implantation research sessions, eye-tracker and EDA recordings, clinical data organization and longitudinal follow-up datasets. Analytical work will include preprocessing of pupil, saccadic and EDA signals, quality control, extraction of active-versus-sham response measures, visualization and statistical analyses linking physiology to clinical outcome. The student will work within a multidisciplinary epilepsy and neuromodulation team.
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