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HDEEG systém od ANT Neuroworks /2@ © @@

Qe ®eE
e doba pfed - pouze zahuStovani

10-20 systému nad suspektni o
oblasti

e cil
o redundance informace
o inverzni uloha
o  vyzkum novych epi markeru

e nakup 3/2015

photos credit - Brainstorm, Wikipedia




Cepice EEG
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Cepice EEG

Pocet kanalu
o 32,64,128,256, .... (350,512,700)

Systémy poloh
o 10-20,10-10,10-5
o Duke (ekvidistatntni, hexagonalni layout)

Elektrody
o Lepené
o Suché
o Solné
o Gelové

Photos credit ANT Neuro, www “| hate EEG glue”, Brain-computer interface using water-based electrodes,
DOI: 10.1088/1741-2560/7/6/066007




Pozice elektrod
e 10-20

e 32,64,128 a vice

o stylus, reference, stereokamera
o videogrammetrie

e registrace NAS, LPA, RPA, tvar
hlavy

e Casté problémy
o pokryti Cela
o “jarmulka”
o natoCeni - stfedni Cara

Valer Jurcak 2005, Neuroimage, 10/20, 10/10, and
10/5 systems revisited: Their validity as
relativehead-surface-based positioning systems
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Pozice elektrod

caste problemy

O

O
O
O

pokryti Cela

“‘jarmulka”

nato€eni - stfedni ¢ara

Spatna reference, elektrody uvnitf
hlavy
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Pozice elektrod

e Doporuceni
o oznacit a fotit pozice NAS, RPA,
LPA




Vytéznost HDEEG oproti 10-20

e redundance vadnych kanalu
e Informace o rozsahu EPI Iéze
e Sitové (konektivni) ulohy

e Evokované potencialy

e Inverzni Uloha



Vytéznost HDEEG oproti 10-20

e redundance vadnych kanalu (pozor na prumérovany zesilovac
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Vytéznost HDEEG oproti 10-20

e [nformace o rozsahu EPI léze




Vytéznost HDEEG oproti 10-20

e Sitové (konektivni) ulohy

a Functional connectivity b Structural connectivity ¢ Undirected matrix d Directed matrix
1 1
2 2
3 3
N N =
23 . . - N TR
J J
e Undirected graph f Directed graph

image credit Fornito et al 2015



Vytéznost HDEEG oproti 10-20

e Evokované potencialy
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image credit DOI:10.1155/2011/879716 Brainstorm: A user-friendly application for MEG/EEG analysis



Vhodné podminky pro nahravani

e technickée ruseni
o prostor se slabymi elektromagnetickymi poli

e fyziologickeé ruseni
o svalové artefakty, EKG

e nahravani ve spanku
o pfes noc na KDN az 9-12 hodin (nelze se suchymi nebo solnymi elektrodami)



Vhodné podminky pro nahravani, stejny pacient ve bdéni a ve spanku
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Vhodné podminky pro nahravani, stejny pacient ve spanku, zesilené HFO pasmo

File View Window Tools Help
-\:W x &J} HF:0.00 v |LF:|150 ~ | Notch: [v Montage: ~ | Default Montage v |[ET:| <No Type> v | Res:|200.00 (v |pV v | /cm €= € ¥ Shift age: v |l 128t010-20 ~ |ET:| <No Type> ~ | Res:|200.0(
=l I {F g yp
= AT NN A ST, e N A A e AN A A A e e A e L e e R 2N AR
; \ \ R e I Y N A AN
o R Ao e o T X &W o~
SrTeaeE N S e A N A
M%&W s o I i~ WWN A =
‘.“ N "’"'"""‘""‘\ L < "‘? s ""'
S NN Ne e i e S ‘ SO S | e
] Ve P et ot o oA Ny D i o
MW‘-WM}’ ".‘*Wi’\MM
R V“‘W""V*“v A W
w‘m«"‘w O S A e VAN wﬁ‘\ﬁm e I N Y A Y A W
““"““*f“"w Y Vw“""""""\'"w
e T A P AU Y A O R M P PR o
S S e I N A SV S WV pmee g R A e
O R NP AN T RSNy o ""“,W_ .,:“; ‘:.",,"‘"',_ ".""*‘_ =~ SRNENG RS O
”ﬁ";ﬂk&*‘m ‘.‘.‘,: Mwwﬁ— S T S S P M/M/ | SN
PR\ S AP~ ARt I g O VN o oot
e e s e
N S oo e S ] A P S et NI SN e
AR .z.h;www\ O A A e e SN S S R o
O vf’-‘ﬂ‘*“"‘:’:’;"ﬂh R A K \;:Qw‘w:’w B e S B I e BN e oY ,~/‘V\,,/I\-~"'"“-—-/
R T I NA SN IARS I Nar A B AR NI e A Vel A Al
R A A N S A A A R SR A AT
S e N e e
N e T SS a ce a S e e G
AR e A R AR O NS =
= = N N .
/ N P
RN SRR %‘\'&.‘M*ﬁ AV AR D L™
N 5 : 3 Wk«*' SR e e e B I N
""""““"www“‘“’ ) W PN - T A W By A e G
8 % - ‘- > M» 4 : <o Y WV\___/\
B R A R A AN WA RS R R e e Seae A
W%&WM&@%W» pE SN W SN
S WS e :M&\{, Y e e N S ey
PN i N L IO O i LN T 1) R, 7 L N N LN s 0 1 DN i N/ Ll B

Time Mode: ¢



Source imaging - podstata

e Dopredny model
o preurcena uloha
m hodné rovnic o malo neznamych

e Inverzni uloha
o nedourCena uloha
m malo rovnic o hodné neznamych
m odhady moznych feSeni
m linearni x nelinearni

image credit
Brainstorm SW




SOU rce Imag | ng Apical dendrites

e Dopfedny model
o  Subject anatomy
o Templates
o matice “pfispévkd” ECD Vel

o —

\ i
_Basal dendrites
A

Mosher, Leahy RM, Lewis PS image credit Matti
EEG and MEG: Forward solutions for inverse methods Hmalainen 2007
IEEE Trans Biomedical Eng, 46(3):245-259, Mar 1999

Leahy RM, Mosher JC, Spencer ME, Huang MX, Lewine JD (1998)
A study of dipole localization accuracy for MEG and EEG using a human skull phantom
Electroencephalography and Clinical Neurophysiology, 107(2):159-73

Huang MX, Mosher JC, Leahy RM (1999)
A sensor-weighted overlapping-sphere head model and exhaustive head model comparison for MEG
Phys Med Biol, 44:423-440

Gramfort A, Papadopoulo T, Olivi E, Clerc M
OpenMEEG: opensource software for guasistatic bioelectromagnetics
BioMedical Enqgineering OnLine 45:9. 2010



http://neuroimage.usc.edu/paperspdf/IEEEBME99.pdf
http://neuroimage.usc.edu/paperspdf/Phantom_Ver2.pdf
http://neuroimage.usc.edu/paperspdf/PMB99.pdf
http://www.biomedical-engineering-online.com/content/9/1/45

Source imaging - podstata

e Inverzni uloha - malo rovnic 0 hodné neznamych
o mozné omezeni
m Dblizké dipdly budou podobné, nenachazeji se energeticke extrémy
m  Minimum norm imaging

pouziti prostorovych filtr(l (source-derivation montage) a hledani zdroje “pod” tézistém
Beamforming

zvolime pocet dipolu a hledame jejich optimalni polohu
Dipole-fitting

Minimum norm: Baillet S, Mosher JC, Leahy RM
Electromagnetic brain mapping, IEEE SP MAG 2001.

dSPM: Dale AM, Liu AK, Fischl BR, Buckner RL, Belliveau JW, Lewine JD, Halgren E
Dynamic statistical parametric mapping: combining fMRI and MEG for high-resolution imaging of cortical activity. Neuron 2000
Apr, 26(1):55-67

sLORETA: Pascual-Marqui RD
Standardized low-resolution brain electromagnetic tomography (sLORETA): technical details, Methods Find Exp Clin
Pharmacol 2002, 24 Suppl D:5-12



http://neuroimage.usc.edu/paperspdf/BailletMosherLeahy_IEEESPMAG_Nov2001.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10798392
http://www.ncbi.nlm.nih.gov/pubmed/12575463

Inverzni uloha - ukazky, rizné typy, ruzna citlivost - sSLORETA
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Inverzni Uloha - ukazky, rizné typy, ruzna citlivost - dASPM
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Inverzni uloha - ukazky, rdzné typy, rdzna citlivost -dipole fitting
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Data

Inverzni uloha je pekny nastroj ale je
nutné védét co vlastné chceme
hledat.

e potlaceni aktivity na pozadi
prumeérovanim, zvyseni SNR
o nutny spolehlivy trigger
o externi pro evokované potencialy
o ‘“interni” - kvalitni detektor IED nebo
rucni labelovani Spicek
o ‘“chytré” paradigma
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Data - primérovani
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Software na vyzkouseni

e SPM -

o aktivni projekt pro Matlab
o nepfili§ atraktivni rozhrani

e Brainstorm

o aktivni projekt pro Matlab
kvalitni a rozvijejici se prostredi
stand-alone verze
https://neuroimage.usc.edu/brainstorm/

o O O

e Curry



Shrnuti

Ve VIV /s

citlivé na Sum / EMG

pro automatickou analyzu je nutné mit pacienta 2-3h v klidu, idealné spiciho
nadeéjne vypadaji i sitoveé ulohy

HFO detekce

e do budoucna

o MRI+HDEEG
o nizkoSumove zesilovace pro HFO analyzy



