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Epilepsy is a chronic brain disorder characterized by
recurrent spontaneous seizures consisting of a sudden
change in behavior and/or consciousness. Approximately
50 million people worldwide suffer from this disease, and
one third of the patients do not benefit from treatment
with antiepileptic drugs (AEDs).
In these patients, electrical stimulation of the tenth cranial
nerve or vagus nerve - i.e., vagus nerve stimulation (VNS)
- is often considered. Despite being effective in two-thirds
of patients, optimal stimulation parameters are not known
for this safe and minimally invasive treatment and one
third of the patients remain non-responders to this
therapy.
Glioblastoma (GB) is the most common and aggressive
malignant brain tumor in adults. The current standard of
care consists of maximum safe surgical resection, followed
by radiation and chemotherapy. Despite aggressive
treatment, GB remains an incurable disease with a median
survival of less than two years. Epileptic seizures are
common in GB patients and one third of seizures persist
after AED treatment. Better treatments targeting both GB
progression and tumor-related epilepsy are highly needed
and require a well-characterized preclinical model for GBrelated epilepsy.
In a first study, we investigated whether VNS-induced
contraction of laryngeal muscles can be recorded noninvasively during routine hospital examinations. These
VNS-induced laryngeal muscle-evoked potential (LMEP)
recordings may provide a marker to assess effective vagal
nerve fiber activation and may be useful to guide individual
titration of stimulation parameters.
As well-characterized preclinical models for GB-related
epilepsy were lacking and are important to investigate
treatments targeting both GB progression and related
epilepsy, we focused on the development of a rat model
for glioma-related epilepsy in a second study.

In a third study, we further characterized the developed rat
model using magnetic resonance imaging (MRI) and
immunohistochemical analyses.
VNS is already used to treat drug-resistant seizures in brain
tumor patients and has a similar efficacy as in epilepsy
patients without brain tumors. However, the effect of VNS
on brain tumor progression has never been investigated. It
is important to know the influence of VNS on brain tumor
progression, which was explored in a fourth study.
Most electrodes used for electroencephalography
recordings (EEG) or stimulation are incompatible with MRI,
due to the high field strengths of scanners required in
preclinical research with small animals. In a final study, we
tested different MRI-compatible EEG and VNS electrodes
to be used for chronic in vivo studies.
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