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Development of haptic system and multi-modalityu integrated microscope

KAMADA, Kyousuke

2,700,000

I1CG
IX 630nm

We developed a microscope, which equipped with a special system to analyze
florescence signals intraoperatively and in real-time. Indocyanin green (ICG) is a wall-known drug,
which had florescence signals of 800 nm in vascular structures. Our software automatically extracts
ICG-siganls and analyze blood flow and speed in real-time and create reports. The evaluated blood
flow was confirmed by mean-transit flow meter. 5-aminolevulinic acid is metabolized mainly in the
malignant tissue and converted to Protoporphylin IX, which shows 630nm of florescence. The
characteristic signals indicated malignant tissue, tumor margin and healthy tissue by spectral
strength. The spectrometer is equipped on eye pieces on the microscope, which provide us real-time
tissue characteristics. Above mentioned ideas are submitted to domestic and international patents.
The first patent of ICG has been accepted in Japan.



B X C—19, F—19., Z—19 (GtaH)

1. ERBYFIOLE &

AR IX, B EAEE Y ONLE BRI
IR BIENRLETH D, HITHE~ v v
VU MR, RS A B L ATl
IR 72 IR RE DIRAE 2 L2 i UiE e 5720,
(1) RHEEIIHERERS R & force feedback HE &
A LT AN—=F %LU 7 U T ¢ (VR) Fir
LFOEBGEY oy U BERSEEA E S R A
WEDPHUMERELS T LR FEHT
EHFEF—va VIEEERHET D,

(2) BhA U 7= i 2 =R TR £ 2 Tl
Vialb—va sl HElREGERY I
() WLEL L 3D AT 4 A7 LA kI
oo L, BHEE RSO T S A 2 %
L7z —=F % U7 U T ¢ (VR) FHf,
(3)Web &7 A Z 12 X 5 Computer Vision Z& % il
A U= BTN 15 ik

(4) BEPSEE N £ = % —|2 3D, FERE {4
Fe =g v i, I R B A Y T
GAVER . BT (ECoG) ZALDFERZIT 9,
2. MDA/

(DAY T oAb UG i & 5P i i 55 6
T /314 2 L Force feedback T /34 AT X
% VR Fifv,

(2)Web H1 X 7 FR40%! Computer Vision, L —
P —HEEEE, IR N T v e E OB
DHEEZ BT, AR EZE LT
PEMEEBLRALE, B, PN R ST _To
W ROLE Sk T RE R B - T B — v a v
AEEE A ERT 5, EMET — XTIV A
YLRIZED ) — Xy Rlla B a—%
Rl —va vEBREERT S,

(3) Rk mifg L 1 (EAMIE) T E7F—v
a VEEE O T H D M O RAL (brain
shift) . Computer Vision IZ X & FUENT &
Z BB L CIN AT O IERMIEERICE D
WEZT 5, ZOEBIZIINATOEGROR Y
T ALBNIEHTE B,

(4) ¥eikEG e 2 (BXAEH) MEREEOD
HRIET 7 AF ¥ 2T — g VI
RAEOAHT T, REE TR ECS v v B IR
Ry U TIOVHE A KJEBEEGLERIC X 2 RR AR
FIT T ECoG |2 X 2 IMiEEN R ~7e & OESXAE
B4 7 OREZ1T 9,

G) Frpkmifg L 3 (AEmE) ko
fiber tracking VA2 Z, MEFwmA N7 2 b
77 7 4 (Probabilistic tractography) {2
X D FEA 7 i N RRAE O B84 E

(6) B FREG ALER 4 HLER A B i1

O (Wi Ft) i > Ko7 =2 (1C6) &
T K B A& s S L s & S Hy @i
RERT (MTT) . M3 & (CBV) OVEIE 2 B #hEt
BLC, FEX— g, TGN E B,
TA ¥ LVAE=HER,

@ 5-7 /L7 U G-ALN) BEIZL D
JES A R e — 7 ~ v TR ET D,

3. MEDFHE

(D) S MmgEa L sy 32—y g

B ERE Real Intage (HA), Avizo(CK) %
HAWTIT 9, BEEBRILSTL 74—~ v T
EHL T, RNV AL ESKEATREE =& —
L TOMMEBOER T I 2L — 3 v ET
Vo 77V MAIT XD ELRRGE L MRARHE,
1% 1% Stanford K& Miller e i &
D, E=%— O~ OBEEEHEAE 2 5
T L., HHZEET S force feedback T
AANDRER T 4 — RNy 7R & BT
B (RBRRZ, RIgAeE), F-@BFozor
RN S ORRE =S — GLIRRT «
AT L A) ERA AT F (Mobirio) 12KV AT
K, D OFFIG 700 & BRI S EE
SO SFERI AL T D VR TR ATRE & 72
%, BED Web 71 A 712X 5 Computer

Vision, F—>arF v 7F v, FINERT
v 7EE L -2 S D

T LT, WUMEEALE, ST A A Lo
PRk, LB ARG AT 5 (VR FhilT & g5
HF 57— a DL,

@) T o (i, g 1.

FERBIE MO T — X WLBE, A Y LAV 3
FoREIT O, TEF = g UG
AT AT, Gray—-scale HEE D LD 1CG I ik
A piE (MTT) . 1L & (CBV) RHE Ei{4 72 K&t
BAFE % 4T 9 (Flow Insight), Probabilistic
tractography 2 & 2 FEM 72 B O i B
EgE~OFRE E2 e LT 5 Z & THREN
B = a Y EEENLT D, SIRITARE T A
A LU R A N2 VR TR E LA
52453 O KK, Computer Vision, 7RAER
N7 ok THEBEEMAIITTNGTO, VT
VB A LRI~y Y 7 h Tk
g-Tech #:® Christoph Guger (A —A ~ U 7)
EHFEBRETTH D, FdtRE T — 24
Y7 h= 7% InfocomtL EBHEEFTH Y
R CHRETFZ HFEE LT,

4. WFFRRE

(1) BB DAL ETEHR & = kocHEiB %z ) v 7,
UTNEALDOT—H, Rovar oI x
ARE L Lz, Web 1 A T OMAAELEIZLD
Computer Vision, L — —HREEE;. FRIMER
oo TEEBEONAT YU v FMEIZE D,
WUSEENIE ., IFEOT, B, Fiméssz A
T e ST AW Z LT, IERE,
SffifEl e~ a A R FEMET
Wiazds, TOMELET 7 FATREILE
EZA 33 3. mBETH -7, Lo,

T =g VIEBRORBESRATC, B, K
ATV KD | BRI, BREER IR E
REWNRDHY, SORDHIBADBMLETH S,
(2)HGA SFEMEEE~ v 'L VIEDHREST & Wk



Computer VisionZ 'O

F| F L 7=Tool Navigation @
‘c
BRONASIZ&BTool N e

(FAEBERTIO—A FEMEE) Eﬁg’z‘mlsw‘omog\

®1J%€n+lﬁllo

III@J‘J-.Z'

O - F—

{RABs Re ]

WiFi[Z KA EHERD
JA4¥LR1E

NDI#t Polaris Vicra

.
° s
Xy
Silextt USBT /N1 RY— \\;/\

SX-DS-3000WAN

Eee Slate EP121
(BTLyb~)

FRUZECOG v B TV RATF AE_y R
PA RB LR T RMSH L (K2, 3)
HEHICK VR LIEHA ~ oy B TR 2
B BRE~ > B 7 (¥ 2) . TR HGA
& CCEP IZBF O NIAE THEHEL LV
Fv NU—7 OENARETH Y 7 @Bz H)
) HRE~ o7 e Lm(®Me), ZER~
v B I EICHTEEE SRR O R EIZHE L.
ECSIZ L AMRFIETRy RY A K=o BT /
THE T PR ORGSR DR - FFREIXENTE
AU90. 11 = 11.2%-90.1 = 4.2% / 86.6 =+
19.6+87.6 £ 6. 7% Cd -7z, FEET FAlrrF
\Z 85% LA |0 E RERERE SR TE IR] R B 1T ER R b
WETEXALDThoTz, mVVERRE T
overestimation OHAI DN Z L 2R L
TW5,

2 () :Passive mapping

3(#£) :Passive mapping at bed-side

for awake craniotomy
ZOFETIHREDOWH I, HERENARET
HY . ﬁﬂﬁﬁ%gﬁﬁ%’f)) O HTEREE S EE Y O RE
/\E%S ZEDOHMPTKRT T 5, BHES

I EAUEEE], S HIBAEIFLERIT HGA %78

?53) @H%E 30msec X EF D N1 & 100msec (£ E D
N2 Z FTEHIE SR ISR D 72, N1 O HEBLEAL
ZHTIRIESEEEF & L7225, [AIE & 4u7z CCEP
DRTEAKE « HGA DAIFAEE S FEEF 2 ECS K5 R &
Pelge 92 &R - RS IT 93, 8% - 95%, I K
V93.8% + 83% CHied T\ —HHE AR LT
W2 (X 4),

7 %ﬁ%@]ﬁ’]” BERE~ v B2 ZITBE DR
WREORE + JAE IR IREE CTH - TH Fantk
B~ v l:°:/7 ZhFE Lz (K4),

ERRARIH

— YR BHCGA R v E T

4:Super—passive language mapping:
CCEPs show 2 deflections named as N1 and
N2.
(3) Passive mapping |
{L.OFERA
—YGEBNEF, BRI E TR REDO - iE
E=F—rn—T7FEEHERE T2 H,
UTNWNEA LHA~ v BV T E4T5 7= (X5),
BEIL—ENyY -

EH) - BT

ptesnuae,  BHE=5—OMWE
e ive .
$ 2208 3% gt

5 Motor—sensory map
F 72, ECS ORFEIZ LV, HGA ~ v B> 7T
X DHERERIEDMT 2 D,

RS H (FCD) (2 & B #EE T A D AJE
) SEBEFUTEEER O FCD 12 X W 10 [El/HTA
MAFNESH Y . ECS 24T HGA v v B 7
Z1To7-, HGA ~ v ©°r 7 Clx FCD T EiiEE)
PP\ ZIE B 238D 7205 . FCD EBICIE & HGA 172
W, R ZEIER U CRIEIRIEA LT, HEER
NEBELRABFPWGEH L EERMTH D,
(4) FHAZ 5 DFERE 5L
AR R, G T 5O MEST - 3D H O H A T
LA . 106 IS5 B L=, JeD I,
BOEL 2 P 2 72 I B B, i & pR A
b, BEREZAE X 0 K &= MG & iR
THI LT TED, IR ATREZ: 3D ICG
HATNLENETNMERZ BEGFHAIL, =
A A W &R Z fTRE L T 5,
G) g e~ > ¥ 7 OF Rk
o7 M a PA R B BE 4y Ve AR FE HU BN B TIE X
— A, FEERRE & il YesRE, B —0
HIRE L OB S BEIMEEZIT> TV
Do S HITHEIEFADTH R X ENE IR
RGP T ANV —F VLD Z L T hot
spot ZHEZX DI LN TE B,
5. ERRRRE

(UdEssRms0) (36 14)



(DKano K, Kamada K(10 & H), et.al. A
biopsy—proven case of Epstein—Barr

virus (EBV) —associated vasculitis of
central nervous system. Neuropathology
37(3) 259-264 2017 #HA
DOI:10.1111/neup. 12356

@0gawa H, *Kamada K(9 #&H), et. al.
Clinical Impact and Implication of
Real-Time Oscillation Analysis for
Language Mapping. World Neurosurg 97
123-131 2017 A7t

DOI:10. 1016/ j. wneu. 2016. 09. 071

®30ta N, Kamada K(8% H), et.al. Bypass
Revascularization Applied to the Posterior
Cerebral Artery. World Neurosurg 96
460-472 2016 A7t

DOI:10. 1016/ j. wneu. 2016. 09. 031.

@Tamura Y, *Kamada K(11 Z&%H), et. al.
Passive language mapping combining
real-time oscillation analysis with
cortico—cortical evoked potentials for
awake craniotomy. J Neurosurg 125(6)
1580-1588 2016 A F¢
DOI:10.3171/2015. 6. JNS15927

(®Usami K, Kamada K(8 # H), et.al. Long—
term outcome and neuroradiologic changes
after multiple hippocampal transection
combined with multiple subpial
transection or lesionectomy for temporal
lobe epilepsy. Epilepsia 57 (6) 931-940
2016 #FHiA DOI:10.1111/epi. 13374
(GMatsukawa H, Kamada K(9 % H), et. al. Risk
factors for neurological worsening and
symptomatic watershed infarction in
internal carotid artery aneurysm treated
by extracranial—intracranial bypass using
radial artery graft. J Neurosurg 125(2)
239-246 2016 A F¢
DOT:10.3171/2015. 5. JNS142524

DB 5L, SREASE AV RS
(SEF) CLINICAL NEUROSCIENCE 25 (2)
210-214 2017 &t

O HARE #ed 2T DR - Pt =
2 7 NS NOW No. 8 64-76 2016 #qciE
Ol AR FRRARE NP R IE O f5 ) &
JEREEDORE vV — Xl LOFire#
HNS NOW No. 7 174-179 2016 7 7e
O H S, 22 BE NG O B - 2
Wr Sl B ARERR IS 74 BT
57) 510-512 2016 A HE

DSk AR #EEYETADADOHEHEE —ifF
B2 L SNEHRIR DA 7o a v — B
% 73(5) 557-572 2016 a0

@@Ritaccio A, Kamada K(4 % H), et. al.
Proceedings of the Seventh International
Workshop on Advances in
Electrocorticography. Epilepsy & Behavior
51 312-320 2015 A #t
DOI:10.1016/j. yebeh. 2015. 08. 002
@Yoshino M, Kamada K(7 %&H), et. al.

Combined use of diffusion tensor
tractography and multifused contrast-—
enhanced FIESTA for predicting facial and
cochlear nerve positions in schwannoma. J
Neurosurg 123(6) 1480-1488 2015 # e
DOI:10.3171/2014. 11. JNS14988

@Yoshino M, Kamada K(7Z& H), et. al.
Feasibility of diffusion tensor
tractography for preoperative prediction
of the location of the facial and
vestibulocochlear nerves in relation to
vestibular schwannoma. Acta Neurochir
157(6) 939-946 2015 A7t
DOI:10.1007/s00701-015-2411~y
BKorostenskaja M, Kamada K(2 & H), et. al
Electrocorticography—Based Real-Time
Functional Mapping for Pediatric Epilepsy
Surgery. JPediatric Epilepsy 4(4) 184-206
2015 #&FHiA DOI:10. 1055/s—-0035-1563728
@®Yoshino Y, Kamada K(6 & H), et. al.
Diffusion tensor tractography of normal
facial and vestibulocochlear nerves. Int
J Comput Assist Radiol Surg 10(4) 383-392
2015 HEHiH
DOI:10.1007/s11548-014-1129-2

Wada H, Kamada K(3&H), et. al.
Evaluation of changes of intracranial
blood flow after carotid artery stenting
using digital subtraction angiography
flow assessment. World J Radiol 7(2) 45-51
2015 A DOI:10.4329/wir. v7.i2.45
®0gawa H, ¥Kamada K The Road to Nonawaking
Functional Mapping Combining High Gamma
Activity with Corticocortical Evoked
Potential. World Neurosurg 84 (1) 187-188
2015 #HiA

DOI:10. 1016/ j. wneu. 2015. 03. 046.
OAEHHE, «HERE G FH), 34 &=
RGOSR S IEF DO T A AINEHE
B RRAAEL Y v — v KR HERERY I
BAEL 25(2) 112-127 2016 A HE

QO HASHE M AMEFBEMRER O HLiE & i 2 70
Frho Y (5 W) e Rh RS
25(12) 1258-1263 2015 A Ft

P ASEE MBS OO Heilg & N 2 7
FTrooaY (F—R) R RER
25(11) 1148-1155 2015 A& F¢

@ SiEEAN, fth3 44 HSEMRT | C L 2EAIMERE Y ~ &
7" Clinical Neuroscience 3(10) 1129-1134 2015
e

QAT #iEEEE EREFROR A
M~/ MERI OB L= U T~ B
OB 25(8) 802-809 2015 7t

D) AR, *BRIASH  Indocyanine Green
Videoangiography AL RdsEr 43(7)
593601 2015 Aeh

@ /I, SRS 6 FH) ., 34 B
T D CADIIER G RE~ > o 72T
STHEG] Ry —FL 24(7) 485489
2015 #55eh



@FfnH s, SEHASE CFH) . 14 Wi s
B |2 K 2 i sl s o ZEET YL CT AfF%R
37(1) 23-29 2015 Ao

@)Ritaccio A, Kamada K(7%&H), et. al.
Proceedings of the Fifth International
Workshop on Advances in
Electrocorticography. Epilepsy & Behavior
41 183-192 2014 HHA

DOI:10. 1016/ j. yebeh. 2014. 09. 015

@Kamada K, et.al. Novel techniques of
real-time blood flow and functional
mapping:technical note. Neuro Med

Chir (Tokyo) 54(10) 775-785 2014 A
DOI:10.2176/nme. st. 2014-0176

@Kunii N, Kamada K(3 3% H), et.al. The
significance of parahippocampal high
gamma activity for memory preservation in
surgical treatment of atypical temporal
lobe epilepsy. Epilepsia 55(10) 1594-
1601 2014 A HcA DOI:10. 1111/epi. 12764
@Kapeller C,Kamada K(2 & H), et.al. An
electrocorticographic BCI using
code—based VEP for continuous control in

video applications:a single—subject study.

Frontiers in Systems Neuroscience 8(139)
2014 #FiA DOI:10. 3389/fnsys. 2014. 00139
@DKapeller C,Kamada K(3%H), et. al.
Single trial detection of hand poses in
human ECoG using CSP based feature
extraction. 36th Annual International
Conference of the IEEE 4599-4602 2014 7
#tA DOI:10. 1109/EMBC. 2014. 6944648
@Hiroshima S, *Kamada K(4 & H), et. al.
Functional Localization of the
Supplementary Motor Area. Neuro Med
Chir (Tokyo) 54(7) 511-520 2014 #Hi
DOI:10.2176/nmc. oa. 2012-0321
@30gawa H, *Kamada K(4%&H), et.al. Rapid
and Minimum Invasive Functional Brain
Mapping by Realtime Visualization of High
Gamma Activity during Awake Craniotomy.
World Neurosurg 82(5) 912.e1-912. €10 2014
#5e4 DOI:10. 1016/ j. wneu. 2014. 08. 009
COBRHAREG, fl 5 £ U T ILH A AEJEHN
AEENENTIC K D tRE~ » B 7 RreRsh
BV —F 0 23(11) 862-870 2014 HFHiA
GOFIH 4h. SEHZSEH Flow assessment
application “Flow—Insight” o i % x5~
DOEEEIGH Mz o4 FE 42(5) 353-358
2014 e A
GOl HARHE, il 6 44 MHIES I 235 1T D1l
AP M RE~ » B Ve =X ) 7 fig
By —TF L 23(4) 296-305 2014 £t
(Fa%R) G337 (AR
O HAR, o4 U T H A LmE
-6 AT BT K DHERE - ik~ >
v 40 B B AR C 1 PR
2017/3/4 BEVRE
QS E, 44 28 L DO K DM
BERE TR DR IRIGCH 8 56 [B] H AXEARL « 4%

BEMRRAM RIS 2017/1/27 KIR

(@Kamada K Passive mapping and active
monitoringof ECoG in brain pathology 11th
International Workshop on Advances in
Electrocorticography USA 2016/12/1
@HEmASHEE U 7 VX A LNCCEPfENT Y 7 v
=7 OFA%E F46lE B ARERRARAEERTES
2016/10/28 45

®Kamada K ECoG-based BCI for motor
functions BIOMAG 2016 2016/10/3 Korea
@ AR 8 B — HE R EA I &k
DIEEEN R > U — 7 "R - thiyir L o
DN OEEM B ARERARFESE 75
B AR ES 2016/9/30 1@

D8k H A B4R - H3OEfTic X B
F=H YT ey B 821 [E A AME
BOABFES 2016/9/10 H AT

® %k M Z5l Real-time Passive recording @
AHME & 21 Bl B ANMEREOARFS
2016/9/10 HUR

(QKamada K Clinical Application of
Functional Imaging and Real-time ECoG
processing Florida Children Hospital
2016/8/17 USA

(0Kamada K Clinical Impact of Real-time
passive mapping 38" EMBC Workshops &
Tutorials 2016/8/16 USA

(DKamada K Novel passive language mapping
with mild awake state for tumor surgery 7th
Japan—-India Neurosurgery meeting
2016/6/18 Osaka

(2Kamada K Stroke rehabilitation using
recoverX BCI meeting 2016/5/31 USA
(JKamada K Stroke rehabilitation at
Asahikawa University recoveriX and mind
BEAGLE workshop BCI meeting 2016/5/30 USA
@EkHEA&EE U 7L # A L ECG~ vy BT -
TaA—T 4 VU TICLDFHEEV AT ADE
K ETERAER=2—mINEYT— gy
LA S 2016/5/21 A

OgkH S TANANEFERILELNLD
JREABE 55 36 [| B ARSI 2 L R
&2 2016/5/20 KB

(®Kamada K Super—passive language mapping
combining real—-time oscillation analysis
with cortico—cortical evoked potentials
for awake craniotomy 1st EMBOSS 2016
2016/5/8 Tokyo

(DKamada K Super—passive language mapping
combining real—-time oscillation analysis
with coortico—cortical evoked potentials
for awake craniotomy JNC2016 2016/4/9
Cambodia

S HARE Y 7 /L& A 2 HGA/CCEP ALERIZ L
DIMHERER » b U — 27 OB %39 B AAT
AIAARFES 2016/1/21 filiE

(9Kamada K Realtime oscillation analysis
for epilepsy diagnosis and surgery and
awake craniotomy AES2015 2015/12/5 USA
@Kamada K Passive Intraoperative ECoG



Mapping 9th International Workshop on
Advances in Electrocorticography
2015/12/3 USA

QOB AREE TTEE T RIS I 1T D e JE AL
\Z L D EZERNEE~ v B F45[BIR
AR PRRR A S 2015/11/7 Kk
@Kamada K Acute and Chronic Functional
Reorganization on Electrocorticogram for
Application of BCI EMBC Workshops &
Tutoriais 2015/8/25 Itary

OIS VU TV X A DEOE G LR H A
FERBEMBEIC L 28 - FRRIGESY A I R
% 18 [A] B AR PRSI FES 2015/7/19
o

HRHEIE U TV F A AEKER -0
GPERERMEEIC L D HRE X A T 7 X BB
17 ElHAE MM#gE~ v B ¥
2015/7/3 KB

@Kamada K Super—passive language mapping
combining real-time oscillation analysis
with coortico—cortical evoked potentials
for awake craniotomy Motor Oscillation
conference 2015/6/25 Kyoto

@Kamada K Functional dynamics of language
and memory processing on ECoG ISACM 2015
2015/6/23 Finland

QUEkmMASH CAMANR L Ea— F35[H
A AN R 2 v 7 VR 2015/5/8 HiG
QS HASEE P H BAEE DO A K & I i Az A
Bl 58 44 B B A RNZE R DSVBLES 2015/3/28
N

QOB S MM FTIC RO b D BB T
v 77— b AT BERER MRT (FMRT) 28
44 [B] B AR BRFS 2016/3/6 4R
@0DKamada K Rapid and Low-invasive
Functional Brain Mapping by Realtime
Visualization of High Gamma Activity For
Neurosurgery Biomagnetics Korea 2015
2015/2/26 Korea

@DKamada K Rapid and Minimally-Invasive
Functional Cortical and White Matter
Mapping by Intraoperative Real-time ECoG
Analysis Tth International Workshop on
Advances in Electrocorticography
2014/11/14 USA

OB AREH 7 ECoG U 7 /v & A LAl AL
PO SREHRER » N U — 7 fiEH] & 1 [BITA%
FRESMEL BMI FBEE<] 2014/10/18 KPR
@3Kamada K Rapid and Low—invasive
Functional Brain Mapping by Realtime
Signal Analysis with Subdural Electrodes
AESC2014 2014/10/5 Tokyo

COBRHAREE VU 7L & A L JE S G L
BT BB I K D AEA - i~y v
%5 19 B A ARREBEONF 2014/9/12 B
@YKamada K Quick Functional Brain Mapping
by Realtime ECoG analysis for Clinical
Pragctice EMBC2014 2014/8/30 USA
@0Kamada K Rapid and Low-Invasive
Functional Brain Mapping by Realtime

Visualization of High Gamma Activity
for Awake Craniotomy EMBC2014
Pre—Conference Workshop 2014/8/26 USA
COSk HASHE HEEE 2 FIH b3 2 sk Ry
5 34 Bl B AR ress B = o 7 LR
2014/5/16 KPR
(ME] GF3 1)
(DGuger C, Kamada K(2 &H), et.al. Motor
Imagery with Brain—Computer Interface
Neurotechnology Moter Imagery 61-79 2015
Q@M A AE, *BEMEA&E Super—Passive
Language Mapping for awake craniotomy
Annual Review 2016 F##& 87-94 2016
O@Ff G, BEEAE CT-MRT 4 K FFH4H,
it~ > o 7 efRsEr EINHE # o
I_T FARR 766-774 2014
(PEZEA PEHE)
OB (G 3 1)
AR FIRBSEE RO e E I L D
FEIGE A 93 25 SR 22 T
AT LFHE g AN
MEFIFE - B AR
FELH « [EBRAFEF
5 : PCT/JP2016/065272
HIREAEH H - SFRk 28 425 H 24 H
EWNS ORI [EEE
AR IS EE RO e E I L D
HEIE M 28 R 2
AT LFHE - g IS
MEFIIFE - B ARE
FHEH : FFET
Fr A 2015-112179
HEEER B - PR 27 46 A 2 H
ENAOR] . BN
AR AR PN I FREN RS D B LB 55 R OV
AT I
R S AR
MEFIFE - Bl EEARE
FRAA - [EBRAFRT
#H5 : PCT/JP2014/074801
HIREAEH H - SRk 26 429 A 19 H
EWS ORI [EEE
OBAFRPL GFE11F)
AR ¢ IR PN I FRENRE O i ALBR 5 VA R OV
AT I
FEHIHE - S AR
MEFIFE - Bl AR
FEFE : FFRT
Fh o FREFHS 5953437 &
HIRRAEH B 2 SER 25 429 A 20 H
HBAEHA R - Fpk 2846 A 17T H
EWNA DR [EHN
6. MFZTHLRE
(1) W
Sk A% (KAMADA  Kyousuke)
JEJNERRT: - S5 - 2%
W% : 80372374



