Commentary:

Epilepsy surgery represents a possible treatment for patients with drug-resistant epilepsy. The
success of epilepsy surgery is based on the precise delineation of the epileptogenic zone. The
epileptogenic zone is a brain area responsible for seizure genesis; its removal leads to seizure
cessation. Now, we can measure epileptogenic zone only indirectly based on the results of the
complex presurgical evaluation. This evaluation consists of several methods and techniques,
namely, brain magnetic resonance imaging (MRI) and its post-processing, long-term video
EEG monitoring, positron emission tomography (PET), neuropsychology, single-photon
emission tomography (SPECT), subtraction ictal SPECT co-registered to MRI (SISCOM),
and invasive EEG (IEEG). After a performance of selected methods, it is necessary to decide
about a suitable therapeutical approach. In general, we can offer resective brain surgery or
implantation of a neurostimulator (vagal nerve stimulator [VNS], deep brain stimulator

[DBS)).

My habilitation thesis can be divided into two essential parts. In the first part, I focussed on
the methods employed in presurgical evaluation. In the second part, I paid attention to the

surgery with an impact on neurostimulation.

In the first-mentioned works, we analyzed both scalp EEG and IEEG. We studied the
distribution of interictal epileptiform abnormity in patients with hippocampal sclerosis and its
prognostic value for epilepsy surgery. I also contributed to an atlas of IEEG, which impacts
both clinical and research works in the field of epileptology. The next paper is pursued to the
ictal onset patterns in IEEG and their relationship to surgical outcome. We also studied high-
frequency oscillations in IEEG. The critical part of video EEG is the evaluation of clinical
semiology. We described a case report of a patient with an atypical manifestation of cardiac
syncope or a patient with extra-temporal lobe epilepsy mimicking temporal lobe epilepsy.
Then, we focused on the redistribution of critical brain function, handedness, conditioned by
epilepsy. We also tried to improve PET by the development and improvement of its
quantitative analysis. The last part of the first section is devoted to two clinically-important

situations, i.e., MRI-negative and PET-positive temporal lobe epilepsy and bitemporal
epilepsy.
The second part of my thesis is concerned with neurostimulation. Four works are devoted to

VNS. Firstly, we focused on long-term outcomes and VNS effectiveness in individual age

groups. We also developed a prediction algorithm for VNS efficacy based on scalp EEG



analysis. In the future, we would like to extend this algorithm about electrocardiogram (ECG)
parameters. We published works about DBS, analysis of DBS intracerebral recordings from
nucleus anterior thalami, and its adverse events. The last-mentioned article centers on

resective surgery and its impact on the quality of life.

All these works aim to improve epilepsy surgery and daily-care for our patients. My
contribution to the previously mentioned articles is summarized in the following tables with
particular attention to experimental work, supervision, manuscript preparation, and research
direction.
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patterns in unilateral temporal lobe epilepsy and their relationship to other variables. Clinical Neurophysiology.
2013;124(6):1079-1088.

Experimental work Supervision Manuscript Research direction

80% 80% 30%
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center long-term results of vagus nerve stimulation for epilepsy: A 10-17 year follow-up study. Seizure —
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30% - 30% 10%
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Experimental work Supervision Manuscript Research direction

70% 70% 70% 90%




