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MNI coordinates for speech perception

aSTS/STG
electrodes
(Patient 1)

aSTS/STG
electrodes
(Patient 2)

M Liebenthal et al.
Scott et al.
Friederici et al.

M Spitsyna et al.

M Narain et al.

Fig. 1 BOEESUNUC & 0 EFSFHROME - BURISEIY IS E S 725 2 BR8N (MNT - stan-
dard brain) FIZHE L TRR L7 GR - ¥ > 7 OAL). HIEERALISBRE W5 2 H W 725 7 SRR -
HfFAE ORI HR (UATHR) EAEL, BEWRTTEMEROMAEL R 5. k2 XD
5.

central
sulcus

Example ¢ Parietal parcellation

- \
818%1;}131111; ’/‘, stimulus

site BAld 4f

in Jilich Atlas

additional

(2nd/3rd) 1 b

CCEP site ’ {
OP4y 5 PFop

Fig. 2 SMUSHIEN - MBUEMORTMA v b7 —7 R EORIRHET 479 1)
GE TR OBIEEOREEHE RMAEH o) B X OISO CCEP JUSR A (E#é%
KB kMK, RO RS RIS LTEOR) AR ISR L CHbR L7s. SR oMl
EDN72T b9 AOHEREE ROKMAST (M4 FBI) HIbR L. KbE LT, hbilk kA
THIROM MR, 0 - ORI Lo/ AN S k3 X DB,



52 : 1086

LRLFEEZME L, BHRIGHLTEL BRI, 1Hz
OFECHIEOTLRME 79V ANF 0.3ms, BERHE) % BE
(B39 % 2 BB 1252, Mz HHE L2 CCEP 2 ii#: - &
FROR R E U T L ) sy 5. BB
T EBE B TBI AR 720, lem DZEMREEL T H
7B RRE (ms) T, RRE R ORI G ORE AT R L
%5, BEPLOTAPAERBEOEFRHRXOHEER S -
THBE VS BRI DD B 2y T — 7 OFED
ix DBFHFTHREE 2D, TADPATRREIC X B MRS Y b
T—7 DERLHEELZ BV, KT AT AMERS OB
HA o, EEN TR EZF— s R—=2{bT B k12L&
KR TOBERMHEREDORE 25 2 v b7 — 27 OBINCERBL
Z 5. 72 203, AMUGETE - WiTEEEA Y P T — 213, FiA DR
HAEHROEE ) RANOLE R B MEEICEET, ZOM
EIZX Y L OIAT, EEFEESHIT 5. CCEP M % fifT
U724 B H O B TESE O R AL & A B 3E > CCEP i K Kb
RO R LSS T B 2 BT, o MR T b
T AR B L 7-BHTHSE - idHEM o B &0 7 4
TI)IERTE Y (Fig. 2). D XS RN TORZE M
WEDI4 7705, Dbz A T8 GEMFL,
FAZF L) OFEARER, 2) FORIE IR 5 15 LA
Fahzs & (B - EUoERFALOMEH) BHL L
Bole. INOLDTA 7T ) M, AEMBMEBIRE TR S
N7z LR o - i ER(T250THY, e METo
EKIRERE OB & 2 ZTATAZE - MITHSZER v b U — 27 ORI
HWLZ 5.

TADPANE ORI E~ v € ¥ 7~ OBFIGHE O8N
oI, BRERE~ v €7 (BN MRI - REBELMH) &
CCEP ##HAMICE HBWVWAHI LT, Y2724kt LTHE
T2 pERE~ v € ¥ 72l 2 O BB (T —F — 2= F)
THREL %D, Gh AT Sl - 1Th% EORKEEICHE
LT, BAEWNRT 7u—F23d b0 AT74]ELTH
~ v E U TN, HEEBEN R EORET ORELAIRET
OFEEEEOFES L OBERAIIENEZ 2 oh, T8
5Ok TIEME T BEREEEEOTAPABET [V AT
L] v ¥V TOBRERETTOTNREY,

XA L, BURT & COLIRBEIC H 2 o3, ik, HIEK
BFWIhdah FEA.

10)

ERREHEE 528115 (2012 :11)

X W

Ueno T, Saito S, Rogers TT, et al. Lichtheim 2: synthesiz-
ing aphasia and the neural basis of language in a neuro-
computational model of the dual dorsal-ventral language
pathways. Neuron 2011;72:385-396.

Matsumoto R, Imamura H, Inouchi M, et al. Left anterior
temporal cortex actively engages in speech perception: A
direct cortical stimulation study. Neuropsychologia 2011;
49:1350-1354.

Matsumoto R, Nair DR, Tkeda A, et al. Parieto-frontal net-
work in humans studied by cortico-cortical evoked poten-
tial. Hum Brain Mapp 2011. E-pub. doi: 10.1002/hbm.21407.
Matsumoto R, Nair DR, LaPresto E, et al. Functional con-
nectivity in human cortical motor system: a cortico-
cortical evoked potential study. Brain 2007;130(Pt 1):181-
197.

Matsumoto R, Nair DR, LaPresto E, et al. Functional con-
nectivity in the human language system: a cortico-
cortical evoked potential study. Brain 2004;127 (Pt 10):
2316-2330.

Enatsu R, Jin K, Elwan S, et al. Correlations between ictal
propagation and response to electrical cortical stimula-
tion: A cortico-cortical evoked potential study. Epilepsy
Res 2012.

Caspers S, Eickhoff SB, Geyer S, et al. The human inferior
parietal lobule in stereotaxic space. Brain Struct Funct
2008;212:481-495.

Scheperjans F, Eickhoff SB, Homke L, et al. Probabilistic
maps, morphometry, and variability of cytoarchitectonic
areas in the human superior parietal cortex. Cereb Cor-
tex 2008;18:2141-2157.

Thiebaut de Schotten M, Dell’Acqua F, Valabregue R, et
al. Monkey to human comparative anatomy of the frontal
lobe association tracts. Cortex 2012;48:82-96.

Shimotake A, Matsumoto R, Fumuro T, et al. Parieto-
frontal network in praxis of human: a combined study of
high frequency cortical stimulation and CCEP study.
Clini Neurophysiol 2010;121 (Suppl 1):198.



FRIR T A A & BRIRAN R D B 5l 52 : 1087

Abstract
Clinical epileptology and clinical system neuroscience: two sides of the same coin

Riki Matsumoto, M.D., Ph.D.", Takeharu Kunieda, M.D., Ph.D?,
Ryosuke Takahashi, M.D., Ph.D.” and Akio Ikeda, M.D., Ph.D."
"Department of Neurology, Kyoto University Graduate School of Medicine
“Department of Neurosurgery, Kyoto University Graduate School of Medicine

It is the cortices and the cortico-cortical connections that are involved in manifestation of normal cortical
functions as well as production of seizure symptoms. In this sense, presurgical evaluation of patients with intracta-
ble partial epilepsy helps us delineate cortical functions and networks at the individual level. In return, the ad-
vancement of clinical system neuroscience brought us better understanding and evaluation of clinical epileptology
as follows. Electrical cortical stimulation in epilepsy surgery can delineate the cortex responsible for a particular
task by making transient focal functional impairment, which is in sharp contrast to chronic stroke lesions that are
relatively large and usually associated with cortical plastic compensation. For example, this gold-standard map-
ping method recently demonstrated the presence of anterior ventral language pathway by revealing active en-
gagement of the anterior part of the superior temporal gyrus in speech perception. Cortico-cortical evoked poten-
tial (CCEP) is a new in vivo electrical tract tracing method for presurgical evaluation. It promises to refine our un-
derstanding of surgical candidacy, first through a more precise and tailored evaluation of the seizure network in
each individual patient, and second through greater understanding of the functional systems of the brain involved,
such as language, praxis and cognitive motor control.

(Clin Neurol 2012;52:1084-1087)
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