Oponentsky posudek disertacni prace Ing. Mgr. Jana Cimbalnika
“Detection of high-frequency EEG activity in epileptic patients

Disertaéni prace ukotvena v oblasti zpracovani biologickych signali pojednava o detekci
vysokofrekvencnich oscilaci elektroencefalografické aktivity registrované hlubokymi
mozkovymi elektrodami (iEEG). Cilem prace bylo navrhnout a porovnat vhodné zpiisoby
detekce a vizualizace vysokofrekvenc¢nich slozek iEEG.

Autor navrhuje/upravuje tii typy detektorti, které vychéazi z filtrace a nasledného
normovani a prahovani filtrovaného IEEG. Detektory nasledné srovnava s expertnim
hodnocenim, ale také se simulovanymi daty. Vysledky autor inovativné vizualizuje.

Anglicky psana prace vrozsahu 91 stran cerpa z 68 literarnich zdroju.
Navrzené/upravené detektory byly autorem publikovany V pivodnich sdélenich
v ¢asopisech s IF, coz doklada skuteénost, ze Casti diserta¢ni prace byly prezentovany a
oponovany odbornou komunitou.

Velmi aktualni téma v oblasti neurofyziologie epileptického onemocnéni zpracoval autor
zpisobem, ke kterému mam vyhrady. Uvodni &ast prace obsahuje odstavce textu jinych
autorti bez tadné citace, text je mirn€ pozménén, aby nebyl identicky s originalem.
Soucasn¢ prace obsahuje i fadu formalnich nedostatkli, autor pouziva nevysvétlené
zkratky a metody, 8 z 9 rovnic neobsahuje popis symbolt. Uplny vycet chyb je soucasti
ptilohy posudku.

Tyto chyby ve zpracovani disertatni prace ostfe kontrastuji stim, ze doktorand
publikoval ¢lanky v Casopisech s vysokym IF a deklaruje snahu pracovat transparentné a
poskytuje vefejny pristup ke svym pocitacovym koédim s cilem podilet se na oteviené
veéde.

Odpovédi na otazky kladené oponentovi p¥i vypracovani posudku

1) Odpovida namét prace oboru disertace a je aktualni z hlediska soucasného stavu
vedy?
Analyza vysokofrekvencnich oscilaci v elektroencefalografické aktivite plné
odpovida oboru Biomedicinskd elektronika a biokybernetika a predstavuje velmi
aktudlni téma v neurofyziologii epilepsie. Toto tvrzeni podporuje spoluprdce
doktoranda s elektrofyziologickou laboratori prestizni Mayo clinic, USA.

2) Vykazuje prace puvodni ptinosné ¢asti?
Originalni piinos prdce spatiuji v inovaci detektorii vysokofrekvencnich oscilaci,
a roz8iieni metodiky pro hodnoceni efektivity detekce a v adaptaci vizualizacnich
postupii do prezentace vysokofiekvencnich oscilaci iIEEG.

3) Bylo jadro na potiebné tirovni publikovano?
Caste¢né, metody hodnocené v ramci disertaéni prdace byly publikoviny jako
soucdst neurofyziologickych studii. Velmi potésSitelné je, Ze publikace jsou
V renomovanych casopisech s |\F. Vlastni porovndni detektorii publikovino
nebylo.

4) Vyplyva ze seznamu védecké ¢innosti uchazece, ze se jedna o pracovnika s védeckou
erudici?
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Dodatek k posudku disertacni prace Ing. Mgr. Jana Cimbalnika
“Detection of high-frequency EEG activity in epileptic patients

V disertatni praci se vyskytuje vétSi mnozstvi formalnich chyb. Ty, které jsem
zpozoroval, jsou uvedeny niZe pro pripad, Zze bude text jesté upravovan. Jejich odstranéni
by mohlo zvysit Citelnost prace.

Zkratky pred textem Str. a Od. oznacuji stranu a odstavec, Obr. obrazek, Tab. tabulka.

Str. l; Misto ,.vizualizace vysokofrekvenénich vyskytu oscilaci® by mélo
byt ,,vizualizace vyskytu vysokofrekvenénich oscilaci‘.

Str. 4: 0Od. 3 Piekvapiva shoda odstavce:

., The ultimate aim of epilepsy treatment is total seizure freedom with
no clinically significant adverse effects. This is nowadays broadened
to include optimal outcomes of health-related quality of life with
regard to physical, mental, educational, social and psychological
state of the patient. The majority of epilepsies are successfully
treated with anti-epileptic drugs (AEDSs) in continuous prophylactic
schemes with drug mixtures tailored to each patient. However,
AEDs are ineffective for about 20 % of epileptic patients. These
patients are candidates for neurosurgical interventions, other
pharmacological or non-pharmacological treatments.

se str. 173 C. P. Panayiotopoulos. A clinical guide to epilepsy
syndromes. Bladon medical publishing, 2010.

,,The traditional aim of therapy in epilepsies is total freedom from
seizures with no clinically significant adverse effects. This has now
been broadened to include optimal outcomes of health-related
quality of life with regard to physical, mental, educational, social
and psychological functioning of the patient. The mainstay of
treatment is usually with antiepileptic drugs (AEDs) in continuous
prophylactic schemes. However, AEDs are ineffective for about 20%
of patients. These patients are candidates for neuro surgical
interventions, other pharmacological or non-pharmacological
treatments.

Str. 4: 0Od. 4 Piekvapiva shoda ¢asti odstavce:

, The surgical treatment of drug-resistant epilepsy has become
increasingly more valuable and often life-saving due to recent
advances in structural and functional neuroimaging, EEG
monitoring and sophisticated surgical techniques. The outcome of
surgical methods has improved dramatically for both adults and
pediatric patients.

se str. 222 C. P. Panayiotopoulos. A clinical guide to epilepsy
syndromes. Bladon medical publishing, 2010.

., The surgical treatment of drug-resistant epilepsy has become
increasingly more valuable and often life-saving due to major
advances in structural and functional neuroimaging, EEG
monitoring and surgical techniques. The outcome from current
surgical methods has improved dramatically.238-240 Paediatric
surgical outcomes have become similar to those reported for adults

Str. 6; Od.1 Piekvapiva shoda ¢asti odstavce:

,, Unlike conventional EEG, video-EEG is the means of reaching an
incontrovertible diagnosis if clinical events occur during the
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recording. These may be incidental or predictable based on
circadian cycle or triggering stimuli. Video-EEG machines are
becoming affordable mainly due to advances in digital compression
and storage technology.

se str. 155 C. P. Panayiotopoulos. A clinical guide to epilepsy
syndromes. Bladon medical publishing, 2010.

,»Video—EEG recording ... it is the only means of reaching an
incontrovertible diagnosis if clinical events occur during the
recording. These may incidentally occur during the EEG or be
predictably recorded based on their circadian distribution and the
precipitating factors. Video-EEG machines are relatively
inexpensive today with advances in digital compression and storage
technology.*

Pteklep paroxymal a pfekvapiva shoda mezi

,»These interictal EEG signatures of epileptic brain are generated by
the paroxymal discharge of large neuronal populations and are
highly specific for epilepsy [8].«

a G. Worrell, J. Gotman. High-frequency oscillations and other
electrophysiological biomarkers of epilepsy: clinical studies.
Biomarkers in Medicine. 2011; 5(5):557-566.
doi:10.2217/obmm.11.74.

»These interictal EEG signatures of epileptogenic brain are
generated by the paroxysmal discharge of large neuronal
populations and are highly specific for epilepsy [10].

Piekvapiva shoda mezi

Magnetic resonance imaging (MRI) is the superior of all structural
imaging tools ... MRI abnormalitites are present in 80 % of patients
with refractory focal seizures and 20 % of the patients with single
unprovoked seizures or epilepsy in remission [5]. MRI is greatly
superior to computed tomography (CT) with regard to its sensitivity
and specificity for identifying subtle abnormalities.

se str. 159 C. P. Panayiotopoulos. A clinical guide to epilepsy
syndromes. Bladon medical publishing, 2010.

MRI is the most superior of all structural imaging tools.23,24 ...
MRI abnormalities are identified in 80% of patients with refractory
focal seizures and 20% of patients with single unprovoked seizures
or epilepsy in remission. MRI is greatly superior to X-ray CT in
terms of its sensitivity and specificity for identifying subtle
abnormalities.

Prekvapiva shoda mezi

Magnetoencephalography (MEG) is a promising non-invasive and
nonhazardous technology of functional brain mapping that is still in
development. It is used to identify both normal and abnormal brain
function. MEG records externally, from the scalp, the weak
magnetic forces generated by neuronal electrical activity of the
brain. It provides localized cortical areas with a great degree of
accuracy, generating maps with high spatial and temporal
resolution.

se str. 168 C. P. Panayiotopoulos. A clinical guide to epilepsy
syndromes. Bladon medical publishing, 2010.

Magnetoencephalography (MEG) is a promising noninvasive and
non-hazardous technology of functional brain mapping that is still in
development. It is used to identify both normal and abnormal brain
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function ‘in action’. MEG records externally, from the scalp, the
weak magnetic forces generated by neuronal electrical activity of
the brain. It provides localised cortical areas with a great degree of
accuracy, generating maps with high spatial and temporal

resolution
Str. 9; Obr. 1 Obrazek je Vas ptivodni? Pokud ne, mél by byt zminén zdroj.
Str. 11; Od.1 Vétny fragment v druhé &asti souvéti: Although, LFPs signals are

dominated by the synaptic activity, other phenomena such as spikes
produced by sodium channels.

Str. 27; Tab.1 Preklep baselane.

Str. 28; 0Od.1 V cilech prace hovofite o tom, co bylo udélano, to se fesi
Vv zavérech.

Str. 28; 0Od.8 Vyznamovy pieklep gold.

Str. 30; 0Od.1 Pteklep 1V resolution.

Str. 30; Od.5 Pisete: Since the analyzed frequency bands reach maximum of 1

kHz the sampling frequency satisfied Nyquist's theorem by a large
margin., ale Nyquistiv teorém je vztazen k frekvenénimu obsahu
spise nez k obsahu analyzovanému.

Str. 31; Od.1 Vyznamovy pieklep principals.

Str. 32; 0Od.2 Vyznamovy pieklep problematice.

Str. 32; 0d.3 Pteklep do particular data.

Str. 33; Rovnice 1 Uzité symboly nejsou v textu pln€ popsany.
Str. 34; Obr. 6 Chybi popis osy Y u horniho panelu.

Str. 35; Rovnice 2 Uzité symboly nejsou v textu pln¢ popsany.
Str. 37; Rovnice4a5 Uzité symboly nejsou v textu plné popsany.
Str. 37; Obr.8 Chybi popis osy Y u stiedniho panelu.

Str. 39; Od. 4 Neplatny odkaz na rovnici.

Str. 40; Rovnice 6 Uzité symboly nejsou v textu pln¢ popsany.
Str. 41; 0Od.2 Pteklep ban-passed.

Str. 41; Rovnice 7a8 Uzité symboly nejsou v textu plné popsany.
Str. 42; Rovnice 9 Uzité symboly nejsou v textu pln€ popsany.
Str. 45; Od. 3 Nezavedené zkratky TP a FN.

Str. 46; 0Od.2 Pteklep number of detected event.

Str. 50; Tab.2 Uzité symboly nejsou v textu plné popsany.
Str. 51; Obr. 13 Uzité symboly nejsou v textu plné popsany, je zavadéjici uvadét

prumér u rozloZeni s nesymetrickym rozlozenim, mediany se
nemeéni, proto neni vhodné v Tab. 3 porovnavat primery.

Str. 55; Od. 2 Pravdépodobny pieklep ,,The slowest algorithm was the Hilbert
detector with the processing time of 7840 s and 0.23 times slower
than real time*.

Str. 56; Od.1 Opétovné zavedeni zkratky seizure onset zone (SOZ).

Str. 86; Vyznamovy pieklep Electroencephalograph, 1épe
Electroencephalogram.
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