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Fig. 1 The propagation and the hypometabolic areas in patient 1. (a) The propagation pattern on the
patient's 3D MRI The color scale represented <Ta>. (b) The hypometabolic areas on the patient’s
3D MRI. Brain regions showing a decrease in glucose metabolism were indicated by magenta color.
(c) The propagation pattern on the patient’s axial MRI slices (the left column). The color scale
represented <Ta>. The hypometabolic areas on the patient’s axial MRI slices (the right column).
Brain regions showing a decrease in glucose metabolism were indicated by magenta color. Lt: left.
Both the propagation and the hypometabolism were identified in the right frontal orbital cortex, the
right insular cortex, the right frontal pole, the right inferior frontal gyrus pars triangularis, the
supramarginal gyrus posterior division and the right lateral occipital cortex inferior division?.
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Fig. 2 SEP, CCEP, HF Asee, and HF Accer at SI (patient 1, left hemisphere). A-D: SEP (A), CCEP (B),
HF Aser (C), and HF Accrr (D) recorded from the same hand SI electrode are shown in a
representative case. The STFT was performed by using the short analysis-window of 25 points
(12.5 ms) in order to differentiate the stimulus artifact from the CCEP N1 potential. Since the
sliding window is set at 5 ms, each time bin (5ms-width) displays the STFT results of the 12.5 ms
analysis-window. For example, the 5 ms-time bin centered at 15 ms (highlighted by a black
rectangle in C and D) corresponds to the results of 12.5 ms analysis-window (from 9 ms to 21.5
ms, centered at 15 ms; see shaded gray rectangle in A and B). The stimulus artifacts in CCEP last
up to 3-4ms from the stimulus onset. Therefore, the bins centered at -5, 0, 5, and 10 ms potentially
include the stimulus artifacts and they are not analyzed. Because we put the transistor-transistor
logic (TTL) pulse from the electric stimulator into the DC input of the EEG machine, and offline
triggered the stimulus onset using a certain threshold with a Matlab-script, the trigger timing could
have jitter within the sampling point, namely, 0.5 ms. This jitter is reflected in the representative
CCEP waveform (B). As for the induced activities, the 5 ms time bins centered at -5 and 0 ms,
which correspond to the results of 12.5 ms window centered at -5 and 0 ms, could include the
stimulus artifact (D). E, F: The row traces (30 trials) of HFAsgr (E) and HFAccer (F) for the
frequency bands centered at 80 and 320 Hz are shown?.
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(B) Type #2. Slow development pattern (subclinical Sz)
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Fig. 3 Representative waveforms of two types of ictal direct current (DC) shift. (A). Example of type #1
(rapid development pattern) ictal DC shifts of Patient 17 (clinical seizure) is shown. (B)
Representative example of type #2 (slow development pattern). The figures were obtained from
Patient 16 (subclinical seizure) . Both (A) and (B) show the ictal DC shifts with a TC of 10 s (red)
and 2 s (blue), and conventional seizure patterns which were observed by bandpass filter of 1.6-
120 Hz (black). To describe the time differences between ictal DC shifts and ictal HFO, the figure
also shows short-time Fourier transform (STFT) (top), ranging between 0 and 600 Hz of
frequency. The STFT was analyzed with a window frequency of 10 Hz. High frequency filter = 1
Hz, HFO; high-frequency oscillations, STFT; short-time Fourier transform. Sz; seizure?.

T HI2OMAGINA T AV 5 L, BEHE
AR T L2 HBEZDOLONNA T AR ELT
&, WEEME RLCEBIT 2 & v ) AERE L 0 729
WCHHBER T2  SIREIC R > TV A T
WAH 2B, v MEZEHS LTz, K
RELTZOGTTIIEENLFETH -7,
WL, HOOU XA CHEEES) 21T 8
WEIZT Yy LB A Iy T TE—TE%2HHh
®, ZOFEEVE ZIGEHELEZ o Tw
GUNZEHL, HoTwiBhaizoEE %
RDBLEVIFHLVEREZ R L, B E
fr& & HICTEEBAT U720 S hidLibet 0 ifHE
ASFEOFLTE O R & fig e U CHE BhHE A T AL HS 7
PO (Fig. 5OT) ICBTT5 L2 WD T
BEIR L 2EN ) T, ERoOEEE -
Bk - A Y B VO B O R BT — &
E2BHS 22 L7 (Fig. 5)o
4) & FORMEEBEEO Ry NT—2 FHS

M T D72, CCEPIZ X 2 BPIHEAE S 0%
REIFVEMAT o, B E R - IR o e —1L
VA, NMERIES v 7)) 2 (phase-amplitude
coupling: PAC) 22 L O Fikx L, #EiF),
BEAR, MHMHZOWTAH vy M7 — 27 OB S
Eyq L 7": 13, 14) °

(3) REBDHE - BIEFITDSEDER
elAd

VLo EAiE, MUHERE72 TR < BN
T7V)—IZFHWEER L9 ICL, FERITORE
FORRBEENT T 2 HE 247\ 2 D575
DEREVLNVT v TRMDTE I, SHITH
7o BRI - B O BOPRENT LA ) AN 72
W, FHRHFO MR & BB LR L <
Who NV TIIARSE O REHRIE T HEEIIEA T
H5H, ARTIIESBRDOFEENETH S,



14 TADAGHITZEIRIME  FEas 55354 2024 49 A
(A)
90 !
1
1
80 L
1
1
70 s
S I e
3 60 - .
%w i: ®rcpia 29 Sz (5 Pt) Type#1>Type#2
§ ° Y O Oligoastrocytoma 128z (2 Pt) Type#1>Type#2
* g I
§ 40 3. ! @ Low grade glioma 10Sz(1Pt)  Type#l
= 1
S Sk . ® rcp 1B 8 Sz (2 Pt) Type# 1 &Typet2
£ 30 S Type #2
g S M @ FCDIIB 7Sz (1 Pt) Type#1&Type#2
5 - :
220 |o - @ HS/FCD 1A 6 Sz (1 Pt) Type#1&Type#2
Ko ; ® Oligodendroglioma 19 Sz (2 Pt) Type#1<Type#2
A
10 | & - ! Type #1 ® Fcp 1A 18 Sz (4 Pt) Typett 1 <Type#2
" - ' Non specific others 10 Sz (3 Pt) Typet1
0 5110 15 20 25 30 35

" Peak latency (TC 10 s) (seconds)

Fig. 4 Correlation between amplitude attenuation rate and peak latency. It was made with a TC of 10 s,
as determined by cluster and logistic regression analyses. The plot shows the parameters of the
ictal direct current shifts for each seizure. The vertical axis shows the amplitude attenuation rate,
and the horizontal axis shows the peak latency of the ictal direct current shifts described with a
TC of 10 s. Specific colors were assigned to each pathology. If several patients had the same
pathology, each patient was distinguished by different symbols (i.e., circle, square, triangle, rhombic,
and stick). The results of the cluster analysis are represented as enclosed yellow (shaded) or
green line circling areas. Type #1 were circled by yellow line, and type #2 were circled by green
line. The dotted line indicates the results of logistic regression analysis with univariate analysis in
black. The peak latency threshold was 8.9 s. Modified from?.
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Fig.5 Schematic diagrams of the mental and

physiological procedures proposed in this study.
The three diagrams are shown in approximately
the same time scale. (A) T time and P time
relationship in a single movement. The subjects
were told to perform self-paced finger extension
while tones were administered randomly. The
solid horizontal line with a burst represents a
sample surface EMG waveform. Period 1, subject
was waiting; Period 2, subject was thinking of and
initiating the forthcoming movement (if there was
a tone in this period the process was vetoed and
no movement followed) ; Period 3, subject could
not stop his /her movement if he /she heard the
tone in this period; Period 1°, subject was again
waiting and ignored any tones heard in this
period. (B) Box-and-whisker plot of estimated
times in all subjects. The RT (simple RT) sign is
shown as its negative. The boxes are aligned to
the first and third quartile, and whiskers extend
out to the most extreme data, which are no more
than 1.5 times the interquartile range from the
box. The thick vertical line in the box denotes the
median. An outlier is shown by an empty circle.
(C) Proposed summary showing the relationship
of the physiologically-determined movement
genesis and the behaviorally-identified
development of intention. The latter was described
in the framework by Smallwood & Schooler
(2006) with approximate W time by Libet et al.
(1983) added?.
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