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Brain-Machine-Interfaces (BMI) in Paralysis

Niels Birbaumer
University of Tiibingen, Germany

BMIs using EEG or ECoG in the complete locked in state (CLIS) were largely unsucessessful; no proven case
learning to communicate with a BMI is documented. We present the first case of a CLIS patient in advanced ALS
who learned reliable yes-no communication with a BMI using blood oxygenation measure with NIRS after
months of random performance with an EEG-BMI. Reasons for these results are discussed. Secondly, a
controlled-double blind trial in chronic stroke without residual movement using sensorimotor rhythm (SMR)-
EEG-BMI in combination with behavioral physiotherapy that for the first time a significant improvement upper
hand function in this treatment resistant population is possible. The experimental group received contingent
feedback of SMR-desynchronization with a hand robotic device fixed to arm and hand, the

controls random feedback. In addition to marked behavioral improvement cortical reorganisation was
demonstrated in the experimental group only with fMRI. We hypothesize that EEG-BMI fails in CLIS while NIRS-
BCI works, but EEG-BCI is highly promising in chronic stroke without residual hand movement. The NIRS-study
was preceded by a series of real-time fMRI-neurofeedback studies in neuropsychiatric conditions
(schizophrenia, nicotine dependence) and stroke demonstrating rapid self-control of BOLD after very few
training sessions with substantial behavioral effects and increase of multiple functional connectivities after
selfregulation of single regions of interest, mainly the insula.

Stycna oblast mezi mozkem a computerem (BMI) pri paralyze

Niels Birbaumer
Univerzita Ttibingen, Némecko

Sty¢na oblast mezi mozkem a computerem (BMI) pouZivajici EEG nebo ECoG pti syndromu uplného locked-in
(dale jen CLIS) byla vétSinou neuspésna; neni zdokumentovan zadny prokazany pripad, ktery u¢i komunikovat
s BMI Je znam jiz prvni pripad pacienta ve stavu locked-in (CLIS) s pokrocilou amyotrofickou lateralni
skler6zou (ALS), ktery se naucil spolehlivé ano-ne komunikaci s rozhranim mozek - stroj (BMI), které pouziva
meéritko okyslicovani krve pomoci metody blizké infracervené spektroskopie (dale jen NIRS), po mésicich
nahodného vykonu s EEG-BMI. V soucasné dobé se diskutuje o divodech téchto vysledkii. Dale predkladame
kontrolovanou dvojité zaslepenou studii u chronické mrtvice bez zbytkového pohybu, ktera vyuziva
senzomotorického rytmu (SMR) - EEG-BMI spolu s behavioralni fyzioterapii, ktera poprvé doklada, Ze je mozné
vyrazné zlepSeni funkce horni c¢asti ruky u této populace resistentni k 1é¢bé. Experimentalni skupina obdrzela
potvrzujici zpétnou vazbu desynchronizace senzomotorického rytmu (SMR) ru¢nim robotickym piistrojem
upevnénym na pazi a ruce, Kkontroly ndhodnou zpétnou vazbu. Kromé znacného zlepSeni chovani
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experimentalni skupina jen s fMRI vykazovala kortikalni reorganizaci. Domnivame se, Ze EEG-BMI neni u CLIS
Uspésné, zatimco NIRS-BCI funguje, ale EEG-BCI je vysoce slibné u chronické mrtvice bez zbytkového pohybu
rukou. Studii NIRS predchazela fada studii s neurofeedbackem fMRI v readlném c¢ase u neuropsychiatrickych
stavl (schizofrenie, zavislost na nikotinu) a mrtvice, které vykazuji rychlou sebekontrolu BOLD jiZ po nékolika
malo vycvikovych sezenich s vyznamnymi vlivy na chovani a zvySenim vice funkcnich konektivit po
seberegulaci jednotlivych zajmovych oblasti, zejména ostrivku.

http://cdzjesenik.cz/journal/ zpét
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Neurofeedback and optimal performance:
Evidence of validity.

John Gruzelier

Goldsmiths, United Kingdom

Recommendations for advancing the neurofeedback field will be highlighted from a three-part review focussing
on validation of EEG-neurofeedback and optimal performance (Gruzelier, 2013,a,b,c) in a SAN special issue on
Applied Neuroscience co-edited by Gruzelier, Babiloni, de Ridder and Bamidis, initiated at SAN2011, and invited
for publication in Neuroscience and Biobehavioural Reviews. In the review more than forty controlled studies
in the EEG-neurofeedback optimal performance field were outlined, many with evidence of causation through
correlations between outcome gains and neurofeedback learning, and with

protocols arising from the clinic such as sensory-motor rhythm, alpha/theta, and z-score maxima training, and
from cognitive neuroscience including upper-alpha, alpha desynchronisation, gamma, beta-1 and 2, and upand
down-training of anterior and posterior theta. In part I the outcome gains related to cognition, affect, sleep,
sport, and the elderly, in part II to creativity and the performing arts, in part Il to impact on the central nervous
system including integrative EEG and fMRI studies. In Part III consideration of theoretical and methodological
issues lay bare misconceptions in practice regarding specificity, notably of topography and frequency band, and
conundrums about the nature of neurofeedback learning. Recommendations concern

experimental design, individual differences, the trainer-participant interface, learning versus the mastery of
self regulation, transfer within and beyond the laboratory, enduring impact on tonic EEG, and connectivity,
ratio, unidirectional and multimodal feedback protocols. Gruzelier, J.H., (2013a,b,c) EEG-neurofeedback for
optimising performance I: A review of cognitive and

affective outcome in healthy participants. II: Creativity, the performing arts and ecological validity. III: Areview
of theoretical and methodological considerations. Neuroscience and Biobehavioural Reviews, in press.

Neurofeedback a optimalni vykon: Dukaz validity

John Gruzelier
Goldsmiths, Spojené krdlovstvi

Doporuceni pro pokrok v oblasti neurofeedbacku jsou zdliraznéna tremi recenzemi, které se zaméfuji na
validaci EEG-neurofeedbacku a optimalni vykon (Gruzelier, 2013,a,b,c) ve zvlastnim vydani Casopisu SAN o
aplikované neurovédé, jehoZ spoluredaktory jsou Gruzelier, Babiloni, de Ridder a Bamidis, které zacalo
vychazet v SAN2011 a je doporuceno k publikovani v casopise Neuroscience and Biobehavioural Reviews. V
recenzi bylo shrnuto vice nez Ctyricet kontrolovanych studii v oblasti optimalniho vykonu neurofeedbacku EEG,
mnohé s diikazy o pri¢inné souvislosti korelacemi mezi vystupnimi zisky a u¢enim na zakladé neurofeedbacku a
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s protokoly vyplyvajicimi z kliniky, jako je sensomotoricky rytmus, alfa/théta a z-skére maxima vycviku a
z kognitivni neurovédy, vCetné vyssiho alfa, desynchronizace alfa, gama, beta-1 a 2 a tréninku shora dold
anteriorni a posteriorni theta. V ¢asti I jsou prezentovany vysledné zisky souvisejici s kognici, afektem,
spankem, sportem a staiim, v Casti Il s Kreativitou a reproduk¢nim uménim, v ¢asti III s vlivem na centralni
nervovy systém vcetné integracnich studii EEG a fMRI. V ¢asti III uvadi avaha o teoretickych a metodickych
problémech zdkladni chybné koncepce v praxi, tykajici se specificnosti, zejména topografie a frekvencniho
pasma a hadanek o povaze uceni neurofeedbackem. Doporuleni se tykaji experimentalniho navrhu,
individualnich rozdili, rozhrani trenér-ticastnik, uceni versus zvladani seberegulace , transferu v ramci
laboratofe a mimo ni, trvajictho dopadu na pomér tonického EEG a Kkonektivity, jednosmérnych a
multimodalnich protokolt feedbacku. Gruzelier, ].H., (2013a,b,c) EEG-neurofeedback pro optimalizaci vykonu I:
Prezkoumani kognitivniho a afektivniho vysledku u zdravych pacienti. II: Kreativita, reprodukéni uméni a
ekologicka validita. III: Prezkoumani teoretickych a metodickych tvah. Neuroscience and Biobehavioural
Reviews, v tisku.

http://cdzjesenik.cz/journal/ zpét
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Attention through inter-areal synchronization

studied with highresolution
electrocorticography.

Pascal Fries
Ernst Striingmann Institute (ESI) for Neuroscience in Cooperation with Max Planck Society, Germany

I will show how synchronization subserves selective visual attention. We find that natural viewing induces
pronounced gamma-band synchronization in early visual areas. Very similar gamma-band synchronization is
induced during controlled visual stimulation and attentional selection. Under those conditions, we find that
only the gamma rhythm induced by the behaviorally relevant, attended, stimulus synchronizes to higher visual
areas. We propose that this selective inter-areal gamma-band synchronization subserves the selective routing
of attended signals. We then investigate how this gamma-band synchronization among early and high visual

areas is modulated by control areas. We find that posterior parietal cortex exerts beta-band influences onto
visual areas, that those are enhanced by attention and that they enhance gamma-band synchronization between
visual areas. Looking across 28 pairs of simultaneously recorded visual areas, we find that generally, top-down
influences are mediated by beta-band synchronization and bottom-up influences by gamma-band
synchronization. Finally, we investigate how attention changes the local synchronization, resolved for cell types,
namely putative pyramidal cells and inhibitory interneurons. We find that interneurons gamma-lock

twice as strongly as pyramidal cells, and that pyramidal cells precede interneurons by 66 degree in the gamma
cycle. During pre-stimulus attentional engagement, pyramidal cells hardly gamma-synchronize, while
interneurons gamma-synchronize as strong as when they are visually stimulated. During visual
stimulation,selective attention sharpens the gamma-synchronized ensemble in that weakly driven cells become
less and strongly driven cells more gamma synchronized. Together, these results show how neuronal
synchronization subserves attention at several levels from microcircuits to inter-areal networks.

Pozornost prostrednictvim vnitini ploSné synchronizace studované elektrokortikografii
s vysSim rozliSenim.

Pascal Fries
Ernst Striingmann Institute (ESI) pro neurovédu ve spoluprdci se Spole¢nosti Maxe Plancka, Némecko

Prispévek prezentuje, jak synchronizace podporuje selektivni vizualni pozornost. Zjistili jsme, Ze prirozené
prohlizeni vyvolava zietelnou synchronizaci gama pasma v casnych vizualnich oblastech. Velmi podobna
synchronizace gama pasma je vyvolavdna béhem fizené vizudlni stimulace a pozornostniho vybéru. Bylo
zjiSténi,ze za téchto podminek se jen gama rytmus vyvolany behaviordlné relevantnim rizenym stimulem
synchronizuje na vyssi vizualni oblasti. Z tohoto diivodu se domnivame, Ze tato selektivni interni plosna
synchronizace gama pasma podporuje selektivni smérovani rizenych signald. Predmétem vyzkumu bylo, jak je
tato synchronizace gama pasma mezi ¢asnymi a vysokymi vizudlnimi oblastmi modulovana fidicimi oblastmi.
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Zjistili jsme, Ze posteriorni parietalni kiira vyvolava vlivy beta pasma na vizualni oblasti, Ze ty jsou zlepSovany
pozornosti a Ze zlepSuji synchronizaci gama pasma mezi vizualnimi oblastmi. ProhliZenim 28 para simultanné
zaznamenanych vizualnich oblasti jsme dosli k zavéru, Ze jsou obecné vlivy shora doli zprostredkovavany
synchronizaci beta padsma a vlivy zdola nahoru synchronizaci gama padsma. Nakonec jsme se zaméfili na to, jak
pozornost méni mistni synchronizaci, rozliSenou na typy bunék, zejména putativni pyramidalni bunky a
inhibi¢ni interneurony. Bylo zjiSténo, Ze interneurony vytvareji gama vazbu dvakrat pevnéji nez pyramidalni
buniky a Ze pyramidalni bunky predchazeji v gama cyklu interneurony o 66 stupini. Behem predstimulacniho
pozornostniho zapojeni se pyramidalni burniky témér gama nesynchronizuji, zatimco interneurony se gama
synchronizuji stejné silné, jako kdyz jsou stimulovany vizualné. Béhem vizualni stimulace selektivni pozornost
zostfuje gama synchronizovany soubor tim, Ze slabé pohanéné bunky zacinaji byt méné synchronizované a
silné pohanéné bunky vice gama synchronizované. Tyto vysledky spole¢né ukazuji na to, jak synchronizace
neuront podporuje pozornost v nékolika urovnich, od mikrookruhti po interni sité oblasti.

http://cdzjesenik.cz/journal/ zpét
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ADHD neuroimaging - specificity, pharmacology
and clinical translation

Katya Rubia
Institute of Psychiatry, King's College London, United Kingdom

[ will present our recent meta-analyses on structural, functional and biochemical brain abnormalities in ADHD
patients, evidence for specificity of these abnormalities relative to other child psychiatric disorders, effects of
ADHD medications, and discuss clinical translation of neuroimaging in ADHD.Our meta-analysis of cross-
sectional structural MRI studies shows that ADHD children have most consistent abnormalities in the basal
ganglia, which parallels our meta-analysis of positron emission tomography (PET) studies showing consistently
abnormal striatal dopamine transporter levels in medication-naive ADHD patients. Structural abnormalities,
however, have also been observed in fronto-striato-parieto-temporal and

fronto-cerebellar networks. Our meta-analyses of functional MRI studies show cognitive domain-specific
abnormalities in dissociated fronto-striatal and fronto-cerebellar networks mediating inhibition, attention and
timing functions as well as problems to deactivate the default mode network, both together impairing
performance. Our disorder comparison studies suggest that inferior prefrontal dysfunction as well as some
basal ganglia abnormalities in ADHD may be disorder-specific relative to other child psychiatric disorders. Our
meta-analysis of acute stimulant effects on the ADHD brain shows most prominent effects in right inferior
frontal and striatal activation, while chronic stimulants appear to be associated with more normal brain
structure and function but with abnormal dopaminergic neurochemistry. Clinical translation of neuroimaging

in ADHD is only just emerging. We have shown that it is possible to disorder-specifically classify individua
ADHD patients with up to 80% accuracy based on structural and functional imaging data. An exciting new
avenue is real-time fMRI-Neurofeedback in ADHD where pilot data will be presented.

Neurozobrazovani ADHD - specificnost, farmakologie a klinicky preklad

Katya Rubia
Ustav psychiatrie, King's College Londyn, Spojené krdlovstvi

Prispévek pojednava o nedavnych meta-analyzach strukturalnich, funkénich a biochemickych abnormalit
mozku u pacienti s ADHD, dlikazech specificnosti téchto abnormalit souvisejicich sjinymi détskymi
psychiatrickymi poruchami, ac¢incich medikace ADHD a také pojednava o klinickém prekladu neurozobrazovani
u ADHD. Meta-analyza prirezovych strukturalnich studii magnetické rezonance (dale jen MRI) ukazuje, Ze déti
s ADHD maji nejkonzistentnéjsi abnormality v mase Sedé hmoty, coz je v souladu s provedenou meta-analyzou
studii pozitronové emisni topografie (PET), které ukazuji konzistentné abnormadalni trovné transportéru
dopaminu ve striatu u dosud medika¢né nelécenych pacienti s ADHD. Strukturalni abnormality vsak byly
pozorovany i ve fronto-striato-parieto-temporalnich a fronto-cerebelarnich sitich. Meta-analyzy funkcnich
studii MRI ukazuji abnormality specifické pro kognitivni doménu v disociovanych fronto-striatalnich a fronto-
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cerebelarnich sitich, mediac¢ni inhibici, funkcich pozornosti a nacasovani a problémy s deaktivaci vychozi
modalni sité, které spolecné narusuji vykon. Tyto studie srovnani poruch poukazuji na to, Ze inferiorni
prefrontalni dysfunkce i nékteré abnormality bazalnich nervovych uzli u ADHD mohou byt specifické pro tuto
poruchu souvisejici s jinymi détskymi psychiatrickymi poruchami. Meta-analyza akutnich stimulac¢nich uc¢inkd
na mozek postizeny ADHD ukazuje nejmarkantnéjsi Ucinky pravé inferiorni frontalni a striatalni aktivaci,
zatimco se zda, Ze chronické stimulanty souviseji s normalnéjsi mozkovou strukturou a funkci, ale s abnormalni
dopaminergickou neurochemii. Klinicky pieklad neurozobrazeni u ADHD teprve vznika. Pouze se ukazalo, Ze
podle specifi¢nosti poruchy lze klasifikovat jednotlivé pacienty s ADHD s piesnosti aZ na 80 %, na zakladé
strukturalnich a funk¢nich zobrazovacich dat. Novou vzrusujici cestou je neurofeedback fMRI v realném case
u ADHD. Po opakovaném vyuziti této metody bude mozné predlozit pilotni tidaje.

http://cdzjesenik.cz/journal/ zpét
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Brain rhythms and evoked activities in

weightlessness: NeuroCog and Neurospat
experiments

Guy Cheron
Université Libre de Bruxelles, Belgium

Human visual recognition processes are robust; they can provide the perception of real motion even dutiny
virtual navigation (NeuroCog experiment) and during sensori-motor task as the docking of space vehicule
(NeuroSpat experiment). Visual processing relies on an integrated, multimodal reference frame, including
vestibular and proprioceptive inputs, thereby recreating complex behaviors from visual inputs alone. The
emergence of a unified percept depends on the coordination of clusters of neuronal networks widely
distributed in the brain and is influenced by the spatial environment, experience relating to image content,
sense of minimal self and state of action. Different cortical areas are known to combine multiple sensory inputs
that are dynamically re-weighted to maintain behavioral goals while in humans, task-related aspects

represented in the prefrontal cortex modulate sensory processing by a top-down process acting on the visual
cortex. We recently found that visually-evoked potentials triggered by the image of a tunnel just prior to an
impending 3D movement in a virtual navigation task were altered in weightlessness aboard the International
Space Station, while those evoked by a classical 2D-checkerboard were not. Specifically, the analysis of
eventrelated spectral perturbations and inter-trial phase coherency of these EEG signals recorded in the frontal
and occipital areas showed that phase-locking of theta-alpha oscillations was suppressed in weightlessness, but
only

for the 3D tunnel image. Moreover, analysis of the phase of the coherency demonstrated the existence on Earth
of a directional flux in the EEG signals from the frontal to the occipital areas mediating a top-down modulation
during the presentation of the image of the 3D tunnel. In weightlessness, this fronto-occipital, topdown control
was transformed into a diverging flux from the central areas toward the frontal and odcupital areas. These
results demonstrate that gravity-related sensory inputs modulate primary visual areas depending on the
affordances of the visual scene.

Mozkové rytmy a evokované Cinnosti ve stavu beztize: experimenty NeuroCog a
Neurospat

Guy Cheron
Université Libre de Bruxelles, Belgie

Procesy lidského vizualniho poznavani jsou robustni; dokazi poskytnout vnimani skute¢ného pohybu dokonce i
béhem virtualni navigace (experiment NeuroCog) a béhem sensomotorického tkolu jako je pristavani vesmirné
lodi (experiment NeuroSpat). Vizualni zpracovani spociva na integrovaném multimodalnim referenénim ramci,
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véetné vestibularnich a proprioceptivnich vstupt, ¢imZ pietvaii komplexni chovani ze samotnych vizualnich
vstupd. Vznik jednotného vjemu zavisi na koordinaci shlukii neuronélnich siti Siroce rozmisténych v mozku a je
ovlivnén prostorovym prostiedim, zkuSenosti tykajici se obsahu obrazu, smyslem minimalniho ja a stavem
pusobeni. Je znamo, Ze rlGzné kortikalni oblasti spojuji vice smyslovych vstuptl, které jsou dynamicky
prevazovany, aby udrzovaly cile chovani, zatimco u lidi moduluji aspekty souvisejici s ikolem reprezentované v
prefrontalni kiife smyslové zpracovani procesem shora dold, ktery plisobi na vizualni kiiru. Nedavno jsme
zjistili, Ze se vizualné evokované potencidly spousténé obrazem tunelu tésné pred bliZicim se 3D pohybem ve
virtudlnim naviga¢nim tUkolu zménily ve stavu beztiZze na palubé mezinarodni vesmirné stanice, zatimco ty,
které byly evokovany klasickou 2D-Sachovnici se nezménily. Analyza spektralnich perturbaci souvisejicich s
udalosti a koherence téchto signald EEG mezi zkouSkami zaznamenanych ve frontalni a okcipitalni oblasti
konkrétné ukazala, Ze byl fazovy zavés theta-alfa oscilaci ve stavu beztiZe potlacen, ale jen pro 3D obraz tunelu.
Analyza faze koherence navic na zemi ukazala béhem prezentace obrazu 3D tunelu na existenci smérového
proudu v signalech EEG z frontalnich do okcipitalnich oblasti zprostiedkujicich modulaci shora dolt. Ve stavu
beztiZe se toto frontalné-okcipitalni fizeni shora dolli pfeménilo na rozbihajici se proud ze stiedovych oblasti
do frontalnich a okcipitilnich oblasti. Tyto vysledky ukazuji, Ze smyslové impulzy souvisejici s gravitaci
moduluji primarni vizualni oblasti v zavislosti na afordanci vizualni scény.

http://cdzjesenik.cz/journal/ zpét
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Neurofeedback and QEEG: progress or wrong
track — and alternative trends in neurofeedback

Herbert Bauer
University of Vienna, Austria

Three aspects of neurofeedback will be touched in this presentation. First, the basic set-up of most of the
neurofeedback applications at present will be addressed. This set-up remained quite unchanged all over the
years i.e., mostly one scalp-EEG-signal is analyzed regarding particular properties in real time and results are
mirrored back to the trainee by a computer. This kind of set-up, however, leaves the way an individual brain
gets control on its own signal quite unrestricted, spatially and functionally - therefore, different brains might
come to different solutions which certainly limits efficacy rates. Secondly, QEEG will be screened regarding its
potential to improve the application of neurofeedback, on the one hand, and regarding some indispensable
prerequisites to enable conveying relevant information, on the other hand. Finally, technical capabilities to
spatially constrain the neurofeedback input signal, which presumably have the potential to improve efficacy
rates, will be addressed. Such developments are already under discussion since several years now and might be
roughly summarized as ‘tomographic feedback’. Real time fMRI (rtfMRI) feedback and EEG-based local brain
activity feedback fall into this category. The latter will be discussed more extensively since several procedures
offered do not fulfill indispensable criteria e.g., sufficient spatial sampling or feedback imperatively linked with
sources localized within the selected region of training.

Neurofeedback a QEEG: pokrok nebo nespravna cesta — a alternativni trendy v
neurofeedbacku

Herbert Bauer
Universita Viden, Rakousko

Prezentace se dotkne tri aspektii neurofeedbacku. V prvé radé soucasné zakladni nastaveni vétsiny aplikaci pro
neurofeedback. Toto nastaveni se po nékolik let nezménilo, tj. vétSinou se analyzuje jeden signal skalpovych
elektrod EEG, pokud jde o konkrétni vlastnosti v redlném case, a vysledky se zobrazuji Skolenému zpét
pocitatem. Toto nastaveni vSak ponechava cestu, kdy individualni mozek ziskava kontrolu nad vlastnim
signalem prakticky neomezenou, prostoroveé i funk¢né - proto mohou rtizné mozky dojit k rliznym resenim, coz
samoziejmé omezuje poméry ulinnosti. Poté bude proveden skrining kvantitativni elektroencefalografif
(QEEG) tykajici se jeho potencialu zlepsit aplikaci neurofeedbacku na strané jedné, a tykajici se nékterych
nezbytnych predpokladli, aby se umoznil prenos relevantnich informaci na strané druhé. Nakonec budou
feSeny technické mozZnosti k prostorovému omezeni vstupniho signalu neurofeedbacku, které maji
pravdépodobné potencial zlepsSit poméry ucinnosti. O téchto novinkach se jiz diskutuje nékolik let a lze je
zhruba shrnout jako ,tomograficky feedback”. Do této kategorie patii feedback v redlném case fMRI (rtfMRI) a
feedback lokalni aktivity mozku zaloZeny na EEG. Feedback lokalni aktivity mozku zaloZeny na EEG bude
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pojednavan rozsahleji, protoZe nékolik navrhovanych postupti nespliiuje nezbytna kritéria, napi. dostatecny
prostorovy odbér vzorkli nebo feedback imperativné spojen se zdroji lokalizovanymi ve vybrané oblasti
nacviku.

http://cdzjesenik.cz/journal/ zpét
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Neurofeedback in Neuropsychiatry — Principles
and Initial Clinical Data

David Linden

Cardiff University, United Kingdom

Functional magnetic resonance-based neurofeedback (fMRI-NF) has the potential to open up new paths to
translation. During fMRI-NF training, participants receive feedback on their brain activity in real-time and are
instructed to change this activation, for example by engaging in specific mental imagery. One attractive feature
of neurofeedback is that it enables the patients themselves to control their brain activity and thus contributes to
their experience of self-efficacy, which is an important therapeutic factor in many neuropsychiatric disorders.
We conducted a proof-of-concept study in five patients in the early stages of Parkinson’s disease and
demonstrated both feasibility and superior clinical effects compared to five patients undergoing a kontrol
intervention, also in the MRI (Subramanian et al.,, 2011) The patients in the active intervention group showed
improved self-regulation of activation of the supplementary motor area, a central area for motor planning and
control. Concomitantly, they showed an improvement in motor speed (finger tapping) and clinical ratings of
motor symptoms (37% improvement of the motor scale of the Unified Parkinson’s Disease Rating Scale). In the
first interventional application of fMRI-NF to a mental disorder, we demonstrated feasibility of upregulation of
areas responsive to positive affective cues in patients with depression (Linden et al., 2012). Eight patients
undergoing four weekly sessions of fMRI-NF improved significantly (by four points) on the Hamilton
Depression Rating Scale (HDRS-17), whereas a control group undergoing a similar imagery protocol outside the
scanner did not improve clinically. We are presently following up these first results in larger clinical trials.

Neurofeedback v neuropsychiatrii — Zasady a prvotni klinické udaje
David Linden

Univerzita Cardiff, Spojené krdlovstvi

Funk¢ni neurofeedback zalozeny na magnetické resonanci (fMRI-NF) ma potencial otevrit nové cesty k
prekladu. Béhem tréninku funkéniho neurofeedbacku zaloZzeného na magnetické resonanci (fMRI-NF) dostavaji
Ucastnici zpétnou vazbu o aktivité svého mozku v redlném Case a dostavaji pokyny, aby tuto aktivaci zménili,
napft. zapojenim se do konkrétni mentalni pfedstavy. Jednou z atraktivnich charakteristik neurofeedbacku je, Ze
umoznuje samotnym pacientiim kontrolovat svou aktivitu mozku, a tim prispiva k jejich zkuSenosti osobni
zdatnosti, coZ je u mnoha neuropsychiatrickych poruch dtlezity terapeuticky faktor. U péti pacientli v raném
stadiu Parkinsonovy choroby byla provedena studie k prokazani konceptu a tim byla také prokazana
proveditelnost a vynikajici klinické ti¢inky ve srovnani s péti pacienty podstupujicimi kontrolni intervenci, také
na magnetické rezonanci (MRI) (Subramanian a kol., 2011). Pacienti ve skupiné s aktivni intervenci vykazovali
lepsi seberegulaci aktivace doplitkové motorické oblasti, centralni oblasti pro motorické planovani a ovladani.
Soucasné vykazovali zlepSeni motorické rychlosti (poklepavani prsty) a klinickych hodnoceni motorickych
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symptomi (37 % zlepSeni na motorické stupnici jednotné stupnice pro hodnoceni Parkinsonovy choroby). Pti
prvni intervenéni aplikaci funkéniho neurofeedbacku zaloZeného na magnetické resonanci (fMRI-NF) na
mentalni poruchu jsme u pacientli s depresi prokazali proveditelnost regulace oblasti reagujicich na pozitivni
afektivni podnéty (Linden a kol., 2012).

Osm pacientli podstupujicich Ctyrtydenni sezeni funk¢éniho neurofeedbacku zaloZzeného na magnetické
resonanci (fMRI-NF) se na Hamiltonové stupnici pro posuzovani deprese (HDRS-17) vyrazné zlepSilo (o Ctyti
body), zatimco kontrolni skupina podstupujici podobny protokol predstavivosti mimo skener se klinicky
nezlepsila. V soucasné dobé tyto vysledky sledujeme ve vétsich klinickych studiich.

http://cdzjesenik.cz/journal/ zpét
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Experimental research on Blast related TBI.
Validation of models and translation between
models and clinical data.

Marten Risling
Karolinska Institutet, Sweden

last induced traumatic brain injuries (TBI) range from mild to severe lethal lesions. The milder forms of blast
TBI can be difficult to recognize, but may still result in long-term deficits and changes such as anxiety or sleep
disturbances. Severe injuries include shrapnel penetration and laceration. The primary TBI can elicit secondary
lesions from edema, bleeding, hypoxia or inflammation. Treatment is an option for these secondary lesions, but
very few specific pharmacological therapies are available. A lot of research has a focus on the rehabilitation of
blast TBI and related problems, such as posttraumatic stress disorder (PTSD) or

chronic pain. Many of the changes that today are related to the outcome of blast TBI were included in the
descriptions of the Shell Shock syndrome 100 years ago during World War 1. The complexity and variation of
the physical properties of the blast exposure and the resulting TBI makes epidemiological studies
difficult.Experimental models for blast TBI has therefore an important role for the research on the mechanisms
in blast TBI. Most of the experimental models employ rodents, which makes translation to the situation in the
human TBI both important and difficult. It is also very important to verify and validate the experimental

model to provide a better understanding of the specific properties in each model. Seemingly similar
experiments have provided different results. This may be related to differences in the strain of animals or be
due to suboptimal methods for exposure or analysis. Today there are a number of models for the blast wave, in
most cases tube-systems employing compressed air or real explosives. Some of the models can provide
reduction and control of acceleration movements. Blast tubes are sometimes combined with body protection.

Experimentalni vyzkum traumatickych poranéni mozku (TBI) tlakovou vinou. Validace
modell a preklad mezi modely a klinickymi udaji.

Marten Risling
Karolinska Institutet, Svédsko

Traumatickd poranéni mozku (TBI) zpisobena tlakovou vlnou zahrnuji stredné tézka az vazna smrtelna
poskozeni. Leh¢i formy traumatického poranéni mozku (TBI) zplisobené tlakovou vinou se nékdy tézko
rozeznavaji, ale presto mnohé z nich vedou k dlouhodobym deficitim a zménam, jako je uzkost nebo naruseni
spanku. Mezi vazna zranéni patri prinik Srapnelu a trzné rany. Primarni traumatické poranéni mozku (TBI)
miiZe vést k sekundarnim poskozenim z otoku, krvaceni, hypoxie nebo zanétu. Lécba je pro tato sekundarni
poskozeni moznosti, ale farmakologickych terapii je k dispozici jen velmi malo. Mnoho vyzkum?i se zaméruje na
rehabilitaci traumatického poranéni mozku (TBI) zpisobenych tlakovou vlnou a souvisejicich problémt, jako je
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posttraumatickad stresova porucha (PTSD) nebo chronickd bolest. Mnoho zmén, které se dnes spojuji s
nasledkem traumatického poranéni mozku zptsobenych tlakovou vinou, bylo pired 100 lety béhem 1. svétové
valky zatazeno do popisti syndromu shell shock (Sok ze Srapneli). Slozitost a proménlivost fyzickych vlastnosti
vystaveni tlakové viné a nasledné traumatické poranéni mozku epidemiologické studie ztézuji. Experimentalni
modely pro traumatickd poranéni mozku zpisobena tlakovou vlnou hraji proto ve vyzkumu mechanismu
traumatickych poranéni mozku zptisobenych tlakovou vinou dileZitou roli. VétSina experimentalnich modeld
vyuziva hlodavce, coZ je pro preklad situace na lidské traumatické poranéni mozku dtlezité a zaroven slozité.
Experimentalni model je nutno ovéfit a validovat, aby se zajistilo lepSi pochopeni specifickych vlastnosti
kazdého modelu. Zdanlivé podobné experimenty dosly k riznym vysledklim. Mize to souviset s rozdily v
kmenu zvirat nebo nedostatecné optimalnimi metodami expozice nebo analyzy. V soucasné dobé existuje
nékolik modelt pro tlakovou vinu, vétSinou se jednd o trubicové systémy vyuzivajici stlaceny vzduch nebo
skutecné vybusniny. Nékteré modely mohou poskytnout sniZzeni nebo fizeni zrychlujicich pohybtl. VInové
trubice se nékdy kombinuji s télesnou ochranou.

http://cdzjesenik.cz/journal/ zpét
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Experimental research on Blast related TBI.
Validation of models

and translation between models and clinical data.
Marten Risling

Karolinska Institutet,Sweden

The propagation of blast waves through the body to the brain is debated, but not fully understood. Other
models have a focus on the acceleration injuries that seem to be an important component in many cases of blast
TBI. Acceleration movements can result in diffuse axonal injuries, often at borders between white and gray
matter in the brain. There are also a few models for shrapnel penetration. Translation is to a large extent
dependent on noninvasive methods such as serological biomarkers for TBI or imaging techniques, such as
diffusion MRI. Representation of the head and physics during injury by finite element modeling can add
valuable information and provide help in the translation between different experiments as well as between
rodents and humans.

Experimentalni vyzkum traumatickych poranéni mozku (TBI) tlakovou vinou. Validace
modell a preklad mezi modely a klinickymi udaiji.

Marten Risling

Karolinska Institut, Svédsko

0 prostupu tlakovych vin télem do mozku se debatuje, ale neni plné chapan. Jiné modely se zaméruji na zranéni
ze zrychleni, které se zda byt diilezitou slozkou v mnoha ptipadech TBI zptlisobenych tlakovou vinou. Zrychlujici
pohyby mohou vést k difuznim axonalnim zranénim, ¢asto na hranici mezi bilou a Sedou mozkovou hmotou.
Existuje i nékolik modelti na prinik Srapnelt. Preklad velkou mérou zavisi na neinvazivnich metodach, jako
jsou sérologické biomarkery pro traumatické poranéni mozku (TBI) nebo zobrazovaci techniky, jako je difuzni
magneticka rezonance (MRI). Zastoupeni hlavy a fyzickych procesti béhem zranéni urc¢itym modelovanim prvku
miZe poskytnout cenné informace a pomoc pri prekladu mezi rliznymi experimenty i mezi hlodavci a lidmi.
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Working models for ‘standard’ neurofeedback
protocols in ADHD

Petra Studer?, Holger Gevensleben?, Martijn Arns3, Hartmut Heinrich14

1 Department of Child and Adolescent Mental Health, University Hospital, Erlangen, Germany

2 Child & Adolescent Psychiatry, University Medicine Gottingen, Gottingen, Germany

3 Department of Experimental Psychology, Utrecht University, Utrecht, the Netherlands; & Research Institute
Brainclinics, Nijmegen, the Netherlands

4 Heckscher-Klinikum, Munich Department of Experimental Psychology, Utrecht University, Germany

Neurofeedback (NF) is gaining in importance in the treatment of ADHD. There are a variety of neurofeeback
protocols among which theta/beta training, training of slow cortical potentials (SCPs), and sensorimotor (SMR)
training can be considered as so called ‘standard’ neurofeeback protocols in ADHD. In addition, there are
different ways to realize a NF training depending on different assumptions related to its mechanisms of action.
For theta/beta and SCP training a neuro-behavioral model including empirical evidence will be presented
(Gevensleben et al., 2013). For SMR training, a model based on effects of these training protocols on sleep
spindles and circadian networks will be discussed (Arns & Kenemans, 2012).Neurophysiological self-regulation
ability and the transfer of this ability to daily life situations are considered as

central mechanisms of the neuro-behavioral model on theta/beta and SCP training. In addition, interactions of
these factors with social reinforcement, personality and neurophysiological variables also play an important
role. SMR training is hypothesized to lead to a normalization of sleep onset insomnia and thereby stabilizing
vigilance, which in turn leads to a reduction of ADHD symptoms. Empirical results support the neurobehavioral
model of theta/beta and SCP training. Some data are available associated with the model of mediating effects of
sleep in SMR training. Future studies should examine the mechanisms and mediators of different NF
approaches / protocols. In addition, the assessment of sleep should be included in NF studies in

order to consider its mediating effects.

Pracovni modely pro ,,standardni“ protokoly neurofeedbacku u ADHD

Petra Studer?, Holger Gevensleben?, Martijn Arns3, Hartmut Heinrich?#

1 Department of Child and Adolescent Mental Health, University Hospital, Erlangen, Germany

2 Child & Adolescent Psychiatry, University Medicine Gottingen, Gottingen, Germany

3 Department of Experimental Psychology, Utrecht University, Utrecht, the Netherlands;

& Research Institute Brainclinics, Nijmegen, the Netherlands

4 Heckscher-Klinikum, Munich Department of Experimental Psychology, Utrecht University, Germany

Neurofeedback (NF) nabyva u 1écby ADHD na dtleZitosti. Existuji rizné protokoly neurofeebacku, mezi nimiz
lze za ,standardni“ protokoly neurofeedbacku u ADHD povazovat theta/beta trénink, trénink pomalych

http://cdzjesenik.cz/journal/ zpét
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kortikalnich potencialti (SCP) a senzomotoricky (SMR) trénink. Kromé toho existuji rtizné zptsoby realizace
tréninku neurofeedbacku, které zaviseji na rlznych predpokladech souvisejicich s jejich mechanismem
pusobeni. Pro theta/beta trénink a trénink pomalych Kkortikdlnich potencidli bude prezentovan
neurobehavioralni model véetné empirickych diikaz (Gevensleben a kol., 2013). Pro senzomotoricky trénink
bude predstaven model zaloZzeny na ucincich téchto tréninkovych protokold na spankovych vietenech a
cirkadialnich sitich (Arns a Kenemans, 2012). Za ustfedni mechanismus neurobehavioralniho modelu u
tréninku theta/beta a tréninku pomalych kortikalnich potencialti se povaZuje schopnost neurofyziologické
seberegulace a pirenos této schopnosti do denniho Zivota. Diilezitou roli hraji navic i interakce téchto faktort se
socidlnim posilenim, osobnostnimi a neurofyziologickymi proménnymi. Pfedpokladda se, Ze trénink pomalych
kortikalnich potencial vede k normalizaci spousténi poruchy spanku a tim stabilizuje nespavost, coz naopak
vede ke snizeni symptomt ADHD. Empirické vysledky podporuji neurobehavioralni model tréninku theta/beta
a pomalych kortikalnich potencidld. K dispozici jsou urcité tidaje souvisejici s modelem zprostredkujicich
ucinkli spanku u senzomotorického tréninku. Budouci studie by mély prozkoumat mechanismy a mediatory
raznych pristupii/protokolii neurofeedbacku. Kromé toho by mélo byt do studii neurofeedbacku zahrnuto
posouzeni spanku, aby se zvazil jeho mediac¢ni Gcinek.



COGNITIVE REMEDIATION

{;;Gm
Prefrontal cortex function in eating disorders

and addiction: lessons from a working memory
model of anorexia nervosa

Samantha Brooks?, Helgi Schioth? and Dan Stein?

1University of Cape Town , South-Africa
2 Uppsala University, Sweden

Background: Brain imaging and neuropsychological studies of anorexia nervosa (AN) emphasise the role of
prefrontal cortex for cognitions supporting excessive rumination and delayed gratification of future gain.Those
with AN cognitively restrict appetitive processes associated with food images, linked to a reduced activation in
mid-brain mesolimbic reward regions. Conversely, people who are addicted to a substance (e.g.food, drugs) are
unable to resist anti-social urges to experience pleasure, linked to a disrupted prefrontal cortex system and
weakened cognitive control over reward activations in the brain. The neural mechanism underlying successful
clinical intervention remains elusive for these two clinical conditions on a neurobiological spectrum. However,
by examining AN and drug addiction side by side, we may learn more about prefrontal cortex systems from the
perspective of different clinical applications.

Methods: Structural and functional brain imaging using a working memory paradigm to examine cognitive
control in those with anorexia nervosa (AN) and those addicted to methamphetamine (MA), both before and
after psychological intervention.

Study one: In AN, non-conscious images of food were used during a working memory task to delineate cognitive
from reward systems, two scans, one before and after psychological treatment.

Study two: In MA addiction, a 4-week working memory training as an adjunct to 8 weeks of psychological
intervention, in comparison to those on a waiting list for training. We tested whether cognitive training was
linked to brain differences (two scans, one at baseline, one four weeks later), and whether prefrontal cortex
cognitive control systems were strengthened.

Results: In AN, differences in DLPFC, insular cortex and striatum, corresponding to level of restraint
(e.g.severity of illness), which interact with activation in response to subliminal food images. In MA
addiction,working memory training improves the feeling of self-control and mood while weakening craving for
drug,and this is associated with greater DLPFC activation. Conversely, treatment as usual without cognitive
trainingis linked to mPFC and amygdala activation.

Conclusions: Cognitive training of prefrontal cortex mechanisms improves control over appetitive processes in
those with addictive disorder. However, more work is needed to understand the therapeutic role of working
memory training in those with anorexia nervosa.

http://cdzjesenik.cz/journal/ zpét
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Prefrontalni funkce kury pf¥i stravovacich poruchach a zavislosti: lekce z modelu pracovni
paméti mentalni anorexie

Samantha Brooks!, Helgi Schioth? a Dan Stein!

1Univerzita Kapské Mésto, Jihoafrickd republika
2 Univerzita Upsala, Svédsko

Zakladni informace: Studie o zobrazovani mozku a neuropsychologické studie mentalni anorexie (AN)
zdlraznuji ulohu prefrontalni kiiry pro kognice podporujici nadmérné premitani a zpozdéné uspokojeni z
budouciho zisku. Osoby s mentalni anorexif védomé omezuji apetitivni procesy souvisejici s obrazy potravy,
spojenymi se sniZenou aktivaci mesolimbickych oblasti odmén stifedniho mozku. Naopak lidé, ktefi jsou zavisli
na néjaké latce (napf. jidle, 1écich), nejsou schopni odolavat antisocidlnimu nutkani, aby zazili potéseni spojené
s naruSenym prefrontalnim korovym systémem a oslabenou kognitivni kontrolou nad odmeénujicimi aktivacemi
v mozku. Neuradlni mechanismus podporujici ispéSnou klinickou intervenci neni u téchto dvou klinickych stavti
na neurobiologickém spektru zachytitelny. AvSak soucasnym zkoumdanim mentalni anorexie a drogové
zavislosti mizeme zjistit vice o prefrontalnich korovych systémech z pohledu rtiznych klinickych aplikaci.

Metody: Strukturdlni a funkéni zobrazovani mozku pomoci paradigmatu pracovni paméti pro zkoumani
kognitivni kontroly u osob s mentalni anorexii (AN) a zavislych na metamfetaminu (MA), v obou piipadech pied
psychologickou intervenci a po ni.

1. studie: U mentalni anorexie byly béhem ukoll pracovni paméti pouZzity nevédomé obrazy potravin, aby se
odlisily kognitivni systémy od odménujicich, dva snimky, jeden pred psychologickou lé¢bou a druhy po ni.

2. studie: U zavislych na metamfetaminu byl proveden 4tydenni trénink pracovni paméti jako doplnék
8tydenni psychologické intervence ve srovnani s osobami na listiné Cekatell na trénink. Zkoumali jsme, zda byl
kognitivni trénink spojen s mozkovymi rozdily (dva snimky, jeden na pocatku, druhy o ¢tyri tydny pozdéji), a
zda byly posileny prefrontalni korové kognitivni kontrolni systémy.

VysledKky: U mentalni anorexie byly zjistény rozdily v dorzolateralnim prefrontalnim kortexu (DLPFC), ostrovni
kufe a striatu, odpovidajici rovni potlacovani (napr. zavaznost onemocnéni), které vzajemneé reaguji s aktivaci
pti odpovédi na podprahové obrazy potravin. U zavislosti na metamfetaminu trénink pracovni paméti zlepSuje
pocit sebekontroly a naladu, pfi soutasném oslabeni touhy po droze, coZ je spojeno s veétsi aktivaci
dorzolateralniho prefrontalniho kortexu. Naopak lécba, jako obvykle bez kognitivniho tréninku, je spojena s
aktivaci mPFC a krénich mandli.

Zavéry: Kognitivni trénink prefrontalnich korovych mechanismi zlepsuje kontrolu nad apetitivnimi procesy u
osob s adiktivni poruchou. Pro pochopeni terapeutické role tréninku pracovni paméti u osob s mentalni
anorexii je vSak nutna dalsi prace.
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The role of EEG-Neurofeedback in alcoholism
treatment

Human-Friedrich Unterrainer?, Nina Lackner?, Dimitris Skliris3, Guilherme Wood3, Sandra
Wallner-Liebmannz?, Christa Neuper, John Gruzelier4

1 Center for Integrative Addiction Research
2 Lékarskd Univerzita Graz, Rakousko

3 Univerzita Karla-Franze Graz, Rakousko
4 Goldsmiths, Londyn, Velkd Britdnie

Background: EEG-Neurofeedback (NF) has been applied successfully in teaching alcoholics how to achieve
stress reduction and relaxed states. Furthermore there is some evidential support for the effectiveness of a
combined approach of NF with conventional psychotherapy. In this study we focus on the effectiveness of
alpha/theta NF in a group of alcohol dependents within the setting of a drug-free therapeutic community.

Method: Twenty-five participants, diagnosed for chronic alcoholism (according to ICD 10), were randomly
assigned to an experimental group (EG, n=13) versus a control group (CG, n=12). The EG was trained with
twelve sessions of NF (two sessions per week) over a period of six weeks in order to enhance the participants’
alpha (8-12 Hz) and theta (4-7 Hz) activity; this was in addition to the usual prescribed treatment program.

The CG received no additional treatment. Levels of resting EGG and several indicators of psychiatric symptoms
and subjective well-being were assessed pre- and post-treatment.

Results: We observed significant improvements in several psychopathological parameters such as depression
or anxiety in the NF group in comparison to the CG. These findings were paralleled by increased alpha and theta
activity in the EG. This positive outcome was confirmed by a three months follow up.

Conclusion: Our results corroborate NF to hold encouraging promise as an adjunctive module in the treatment
of alcoholism. A combined approach of NF and traditional psychotherapy might be the most effective way to
battle addictions.

Uloha neurofeedbacku EEG pfi Ié¢bé alkoholismu

Zakladni informace: EEG-neurofeedback (NF) byl uspésné pouzit pri edukaci alkoholikd, jak dosahnout
sniZzeni stresu a stavli uvolnéni. Dale existuje urcitd podpora dikazi pro uc¢innost kombinovaného ptistupu
neurofeedbacku a tradi¢ni psychoterapie. Studii se zaméruje na ucinnost alfa/theta neurofeedbacku u skupiny
zavislych na alkoholu v prostredi medikacné nelécené terapeutické komunity.

Metoda: Do experimentalni skupiny (EG, n=13) bylo zarazeno dvacet pét ucastnikii s diagnézou chronického
alkoholismu (podle ICD 10), kteii byli srovnavani s kontrolni skupinou (CG, n=12). Skupina EG prosla

http://cdzjesenik.cz/journal/ zpét



http://cdzjesenik.cz/journal/
http://cdzjesenik.cz/journal

COGNITIVE REMEDIATION

]OURNAL&@

e Ay, /)

tréninkem ve dvandcti sezenich neurofeedbacku (dvé sezeni tydné) v obdobi Sesti tydnd, aby se zlepSila aktivita
alfa (8-12 Hz) a theta (4-7 Hz) ucastnik{, coz byl doplnék obvyklého piredepsaného programu lécby.

Skupina CG neprosla zadnou dalsi 1écbou. Pred 1écbou a po ni byly posouzeny urovné odpocinku EGG, nékolik
ukazatell psychiatrickych symptom a subjektivni pocit pohody.

Vysledky: Ve skupiné neurofeedbacku ve srovnani se skupinou CG byla zjisténa vyrazna zlepSeni u nékolika
psychopatologickych parametri, jako je deprese nebo tuzkost. Tato zjiSténi byla doprovazena zvySenou
aktivitou alfa a theta ve skupiné EG. Tento pozitivni vysledek byl potvrzen tfimési¢nim naslednym sledovanim.

Zaveér: Vysledky potvrzuji, Ze neurofeedback je povzbudivym prislibem jako dopliikovy modul 1écby
alkoholismu. Kombinovany pristup neurofeedbacku a tradi¢ni psychoterapie mize byt pro boj se zavislostmi
nejefektivnéjsSim zplisobem.

Zpracovala Mgr. Markéta Komarkova Centrum duSevniho zdravi Jesenik
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