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Neuromagnetic Separation of Secondary
Bilateral Synchronized Spikes

*Hsiang-yu Yu , Nobukazu Nakasato, Hiroshi Shamoto , Masaki Iwasaki,
Ken-ichi Nagamatsu, Takashi Yoshimoto

Department of Neurosurgery, Tohoku University School of Medicine and Kohnan
Hospital
*Neurology Department, Taipei Veterans General Hospital

Purpose

To demonstrate the spatiotemporal advantage of MEG we present:
two cases with synchronized spikes at mirror foci, and

one case of frontal lobe epilepsy with secondary bilateral
synchrony

Case 1

29 y/o female, right handed

Sz onset :12 y/o

Complex partial seizures

EEG: synchronized bilateral centrotemporal spikes
SPECT: interictal hypoperfusion, right temporal
MRI: left mesial temporal atrophy

MEG/EEG
Case 2

20 y/o male, right handed

Sz onset: 12 y/o

Sz pattern: left facial and hand twitching

EEG: bilateral synchronized centrotemporal spikes.
MRI: normal

Subdural grid implantation and focal resection



MEG/EEG
Grid
Case 3
14 y/o female , right handed

Sz patterns: staring, vocalization and GTCs
EEG: 2.5-3Hz generalized spike-and-wave complexes, left

prominent
MRI: normal
Subdural grid study, no resection
MEG/EEG
Grid
Discussion

Interhemsipheric transmission to a mirror focus can be well demonstrated
by MEG.

Latencies around 20ms suggested callosal transmission

Frontal lobe epilepsy with secondary bilateral synchrony can also be
demonstrated on MEG.

Spike propagation of FLE with SBS could be related to a central cephalic
spreading
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(cd)
unix @ command: change directory

(add-button *user-menu* "ABC'"'(cd))
User (T ABC &1LV button /X, TD#EEF cd &9 5,
it FR 51
(setq open-diskfile-button
(add-button *file-menu* "Open Diskfile" '(open-diskfile :interactive))

{add-separator)=(make-separator)

U=LS5FHDTY,

(open-diskfile :interactive)

diskfile Zf <

(close-diskfile :interactive)

diskfile #BAL 5

{(add-separator *user-menu*)
separator @ A5,

{manage *control-panel*)

control panel # &R B,

{load-settings :interactive)
setup file 54 <,

(save-settings :interactive)

setup file R FT 5., BL sting DI HESLELT B,

{(str-append "aiu" "eo"')— "aiueo"

string # 29,

geteny "HOME'')—"/net/minea/home/Neurosurgery"
HOME directory @ directory & #RR S 5,
Z Mt LISPROOT USERROOT

(user-debugger)
signal processor {2 Debug(1)7%5 & & LVS program ME 5.

(logo "ABC")
logo BERRIN D, string DI NE,

{version-number-siring)
Graph @ version YR &N B,



(export *...*)

'ocal symbol % package [ZER#E S D,

oackage & [& lisp symbol ZEH-H D

local symbol & external symbol Y3 % B, local symbol [£ export L CERB ST LILELH
%, package [XBE user (TREFESINTULNT, 45 current package &% > TV 5,

(manage)
X-library @ XtManageChild)&EB L D, X-widget "RZ 5K S (2% 5,

WARNING constant already defined:
** SIGNAL CATCHED :Signal SIGSEGYV (11: segmentation violation)
Memory allocated (2.59 Mb)
Shall we make coredump (y/n)?
TO7 5 LAEN. L& X-widget DBEZEIT O DITER, TEU G SIHH X-library [
A T=FIREtED & %, Graph IE X-library [Z A 5 5152E check L ALY,

(in-package)
current package ZERET D,

(load* <functionname>)

lisp DEGETRTIE Do

(describe '...)

lisp HDZEHDEEFERRIE D,

(require-widget 'pick 'meg)
pick-widget "meg"BMES N B,

{cond

(RODAEEH EBIOIOREDE)
(2EBOHEXHE 2FBOHBEHH)
(SEBOHELXH FZEOREDH)
ves)

17
(defun trianle-using-cond (number)
(cond ((<= number 0) 0)
((= pumber 1) 1)
((> number 1)
(+ number (triangle-using-cond (1- number))))

)
(triangle-using-cond 0)—0
(triangle-using-cond 1)—1
(triangle-using-cond 3)—1 EETER

{matrix-element-sum #m{{1 3)(4 3)))— 13



(add-path ""neuro/lisp/local/code™)
path Z:BMT 5,

(libraries *graph-root* "command" ...)
graph-root [ZELF @ directory #EF 5,

(libraries *lisp-root* "syé" )
lisp-root [ZLA T @ directory 22 E € 5,

(file-exists-p "A")
AEWS fileABNILt,

(filename-as-directory *setup-file-path*)
setup-file-path Z R RS D,

(warn "ABC'")
signal processor [Z WARNING "ABC"&ERRSHE b,

(max12320)—3
RRNEZHT

(min 1232 0)—0
=/MEFHET

??(x-to-sample widget start)
widget @ smp DB R FET
Z D1t (x-to-sample widget end)

(x-start widget)
widget D sec DFBERETT,
B (x-start (G-widget "display"))—0.00000E+00

(x-end widget)
widget D sec DR T RZE1ZT,

(define-parameter-group 'rejection '""Parameters of std-reject operation")
Parameters [Z rejection O button #H X 5,

{defuserparameters rejection
(excluded-meg-chs nil :""Excluded meg-channels' 'list))
rejection [Z excluded-meg-chs DB #&F& (T, st A D & 512F D, default L nil,

{(help-on-version)
Graph. lisp @ version BNFRT SN B,



2RINDAFFZETT,

(setq ABC (random-matrix 10 20))
10x20 DELEITH ABC 1€ 5.

<<batch-processor Dt Y >>
(defun ABC() )
:name: /home/Neurosurgery/lessonl Isp
(gc)
(set-resource (G-widget "M-fil") :start —0.05 :end 0.4)
(average 10 20)
(average 21 30 :append t)
(save-average "/neuro/data/ns/case 0148/010613/SEF")
)
eLT
(require "/home/Neurosurgery/lessonl")
(ABC)
ETNIEME - RAIDRFLTE D,

(print-array B3 or {751)
Signal processor [Z#m((...)...(. )P RT SN b,

(setq *print-array* t)
BRINETRRINSLDITH S,
*print-length* FEA{E 50

*print-depth* FIHEAfE 10

*print-radix: 2

*print-base*: the base of printed number.

(require-widget 'pick '""meg')

meg & LY R ETD pick-widget NERE SN B,
Z Dt

(require-widget 'fft-filter 'M-fil)

(require-widget 'matrix-source 'ABC)

(set-resource (G-widget "filter") :size 1024}

filter @ size H¥ 1024 &£ % B,

Z Dt

(set-resource (G-widget "meg") :names '(MEG*))

=(set-resource (G-widget "meg") :names '("MEG*"))

—MEG*AEEN 5,

(set-resource (G-widget "megl") :names '("MEG[112 113 122 123]"))
—MEG[112 113 122 123]A%E (TN 5,

(set-resource (G-widget "display”) :length 6 :increment 30 :default-color 'green)
—display @ length A% 6 . increment A% 30%. #RDEH green (T 2B,



(set-resource (G-widget "meg'") :face-x 0 :face-y 0 :visibility 1)
-3 FR—JL/ARILD(0,0)(Z meg BFEE L. pop-up menu BRI IN D,

(setq average-rejection 'std-reject)—std-reject
average-rejection A% std-reject & % D,

Z D _

(setq average-rejection mil)=(setq average-rejection nil)

(link (G-widget 'A) (G-widget 'B))
AMS BAlink 9 5,

(open-diskfile '"/neuro/data/ns/AAA/010619/epilepsy')
(open-diskfile :interactive)

disk #H <,

T—4ZPYHLTI DD filelTTZFETORE

(setq AAA (get-data-matrix (G-widget "buffer") 0 600)—#<234x600 matrix>

(setq BBB (get-data-matrix (G-widget "buffer") 900 300)—#<234x300 matrix>

(setq CCC (mat-append AAA BBB))—#<234 X 500 matrix>

(require-widget 'matrix-source 'ABC)

(set-resource (G-widget 'ABC) :matrix CCC)

(link (G-widget "file")(G-widget "ABC)Z Z T coil (L iE. BRI AR IND,
(make-fiff-file :filename "/neuro/data/ns/case 0145/010620/append.fif’ :source (G-widget
"ABC") :start O :end 1.5)

NTO~1#. 1.5~2#HEOD data 1.5 495 append fif & L TEFEIND,

(sample-to-x (G-widget "display'’) 10)—1.66496E-02
sample Z W IE#]T D

(x-to-sample {G-widget "display'') 1) 601
WEH O TNBSIIERT S,

(x-selection)—(1.21009E+01 4.38717E+(0 #<plotter: display>)
N T4 T DRBRY. RSZRTT D,

(setq AAA (x-selection))

(car AAA)—1.21009E+01 : FAma# &/

(cadr AAA)—4 38717E+00 : BRI KRR

(+ (car AAA)(cadr AAA)) : R TEEIERT

£ : lisp command @ car cadr cdr cons
(setqg AAA'(12345))

(car AAA)— 1

(cadr AAA)—2

(cdr AAA)—=(2345)

(cons O AAA)—=(012345)



(manage *controi-panel*)
control panel H35H <

{defvar ABC 5 "This defines ABC as 5'"")
ABCZREH 5 EEET 5.

{(link nil-pointer (G-widget 'A))
AIZA-TL % link Z3E7

Bl

(require-widget ringbuffer 'buf)

(link (G-widget 'file)(G-widget 'buf)
(link nil-pointer (G-widget buf))

(link (G-widget 'A) nil-pointer)| &4~ 8]

H¥o#kyH
(defun EZGEIE 351% ..
nﬁggn
ETX
RiT5
)
=
{defun ABC(a b)
"I love you"
(setq AA (* a 3))
(setq BB (* b 4))
)
(ABC 3 4)
AA—9, BB—16

(str-append "ABC" "DEF")—"ABCDEF"
(eql (* 2 2) 4)—t

(G-widget 'file)—#<diskfile :file>
G-widget D& F]. BEZRRIED,

{warn ""Go to the hell")
Signal processor [Z WARNING: Go to the hell.

{define-parameter-group 'ABC "abc¢'")
*parameters-menu*{Z ABC £ WS IEEAfES N, ABC—abe ERFREN 5,
Sl



(defuserparameters ABC (AAA 1 "aaa" 'number))
ETHEABCITAAAEWVWSIEB L 1 EVSHFAERSIN D,

(getenv "GRAPHROOT")—"/neuro/lisp/graphV2.92"
(getenv "LISPROOT")—"/neuro/lisp/lispV2.35"
(getenv "USERROOT")—nil

(setq ABC (make-matrix 10 10 1.5))
—#m((1.515 ... 151515 ...15). (1515 155N 5,

{(setq ABC (random-matrix 10 10))
—#mELEELRITIEL N S,

{row ABC)
TADITHRTEIND,



