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WMER L TWA. Toosy H2F, M BIC
X % tMRI OBUEIRAL & 2 OHEIKO FA il & D
BRI/ lE LT A,

UL, (KON B %, MRI
DIRIEEAL % DTT O target point & L THl &
HhY TN L, BEORIELTT > /o
B, SE, @#EACBWTIOFEEHV
BB P E LT B L 72 DTT ORGER
1T 7DTHET 5.
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MR EHE

AP Fe CHGE S %% 4% fMRI & DTT o &
HHIZEWTL L OPFENPHRE L T 5HE
Bk, IMRI CTlE—REBTFICBT5F &
REOMHEE, DTT Tl EHRE & L7,
IS

BHEART VT4 TREFEDEF, FIEED
FRIOAN (BHTA, 2N EHEFER
EF, FERPEROBE 1 /O 104 (F
WS 22.3 5%) R R & LTz, EoARBIRIE,
HHAFHEAMEMEEEZASORELH
T, BBREICH L TEHRIC LA A V7 +—AF
avieVFEERL .

2. Jitk
1) wG%eE & G50

1.5T MR #:& (Signa Horizon LX ver8.3/
9.0, GE-YMS) # M\, DTI THEi{g (F&ED
SRR T2 5 X DI B CBIFE L 72 sin-
gle-shot SE-EPI, TR/TE 10000/97.3 ms, A5
A AJE 4.0mm, A5 A AR 0.0 mm, FOV
24x24cm?, <Yy AP A X128 %128,
IEMEE 1, b=1000s/mm? O 42 §ihd> MPG
EHIN, T:WI & A&HET438D), fMRI
% (GRE-EPI, TR/TE 3000/82.5ms, A7
A A& 5.0mm, A5 A AfEfE 0.0 mm, FOV
24x24cm?, < F U v 7 AY A X 128%x128,
A mE%E 1), TiWI (Fast-SPGR, TR/TE 26.0/
24ms, A5 A4 AE 23mm, A5 A AHGE
0.0 mm, FOV 24 x24 cm?, <+ VU v 7 AV A
A 256 %256, MEEE D) A#REL. 2O
[, coregistration IZ & {7 9" N & H/NRIC T
B7-0IC, FEBOFGHE 1 TIE—E &L,
1254 ZH (BHIA) O ST B A F—& L7
2) fMRI

Ty 7T AVERG, £780y 7% 30
Belic. /70y 7OBIC30HOL AR
A T35 30 WO G T 7. 2 A

13, OLFOHEESR), QLFOHUEES), O
FHEE ORI~ EER), @FEHE O
HBHOAFEL BT L. Bon/HBE»
b, —UGEENT % SO HEBICRIET A E b
7B EOARERR L L7z, Case No. 5 DD
SR O JE i~ B E B O ARG L5 O N
Do fofcdh, X & T 2@ F ONIEEE)
Ll LSRG D BERATL 2.

3) BEGEHT

AV a—2F7 175 L IDL6.0 (Rese-
arch Systems ft) %V —ZA3a—F &L TH®
TIEB L7277 5 228\ C DTI g §s
KU IMRI TCEG O EGF#ER % 1T\, DT T
H RO DB A NI 21T - /=, Z D,
Fig. 1 IZ7/r¢ FJlE T MATLAB6.1 @ SPM2
(Wellcome Department, University College,
London, UK) TE{GUIEWZITV, §XTD
Hi{® % registration L 7=. #tlFT7 4 )LV X—3
AAXZR Py 7 AYAAD 2 %D 4mm T
fMRI 2%} L C smoothing ZLEE A 4T\, i+
WMaE T-7. tRELXT, AEREOREIRE
& p=0.001 (uncorrected) & L 7. =D
fik 1 BB A7 O S B A MRIcro | C—UGHEB)EF %
SURIGHMELOA L L, DTTICHWA ROL &
L7z,

F7z, MEICHR LI vV IVEHE Y T
I (DTI-Analyzer)®-19 2 L, [SifRuALE L
7= DTI &7 & FA map < Color map 7% ¥ %
FEILHUN T A—2 &R L 7.

4) fMRI OWETAL % v 7 DTT

DTT o#§ i1, DTI-Analyzer % {# i L
7=. AF:i% 2-ROI #:19 % V>, seed point &
L CFBCTARBMNICEE L, target point & L
T L 7= IMRI ORGSR EE L 7= (Fig.
2). FAEORMMHEIZ 0.20 &L, DTT Af#iH X
Nz niEEE% 0.01 92 0.10 TTRERA S
TVWE, SN ETHEL LA,
D, FORBERCZEHL THML 72 DTT

2007 412 A 11 H3Z# 2008 43 H 3 HUGT

BURIEE RS T113-8655 M ATHSIURE AN 7-3-1  FGURFEEFMINBH RS HET  $ARKE—
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% [ B0 DTT | I XU R EH ORIET AL A 6 % (Fig.1). zZ<&MEE, NWEEHOHRT
ALTHELADTT % [ Fo DTT | LFk b TWWI E TSR YA A5 A A% Gz
T 5. B L/, 2L T, TiWI & registration L 7=
3. ¥aEtEE FA map ETON@EEMAEBL TW50E5
1) DTT OWEEMIC 310 % & R

L 7% DTT 28, MH%mETERL
<, REHMEORE Th 5N EEM A m@:EL
TWBPEDIRFHEL /2. AFHEIE, THWI
& DTI &5 & U fMRI % registration L T\ 5
72T NTCELATA ARDOT—2 & LTz

éRegistration to Reali
i T,WI (b=0) ealignment

| |
Smoothing
|
Statistical
................ Analysis :
. ) Fig. 2. The two ROIs in DTT are shown on
Fig. 1. Process of co-registration of {MRI and three-dimensional MRI. The white arrowhead
diffusion t‘enjsor images <PTI) ) shows the area of M1 activated in fMRI, and
SPM, statistical parametric mapping ; F-SPGR, the white arrow shows the cerebral peduncle,
fast spoiled gradient-echo which was set manually.

Fig. 3. (a) Case No. 2; (b) Case No. 6

Blue matrices represent DTT with areas activated during ankle motion.
Yellow matrices represent DTT with areas activated on hand grasping.
In (a) and (b), blue matrices in red circle do not pass the posterior limb
of the internal capsule.
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DEBE L7, R, BB 2 4
ERREABIE 1 B2 Z N 5 BeRESTN &
L7c. WEEHAEEICEE=5, 31T dEE=
4, FH5E3F 20 =3, FIFABL TV
=2, £{@BBL Wikwvw=1¢L, 3 A
DL 7.

2) NEBEMEIC BT 2WEE O DTT ORit4E R
DFFM

BIEED 3-1) I8\ CEHi O FH 28 4.0 5
Pt DTT A& HHAL TRl & 1T - /2. &
fiix, 1) (A—A54 A Tfi-72. THHL
SRR 2 4 & RS R 1 5 2 h
N5 BRI A L. E4iC B DTT
D DTT O Ji & #(T (BRHF0ET &
—#) =5, ~HEELPDLPEHEODTT BT
> DTT OFi)j & AT (FFHFEAET &3
—H%) =4, FbHLELF 2\ =3, —FEHE
DB D RHEHET LI RIEAR—FK =2, MREE
BT EAA—F =1 L L, FHEEHL.

] R

1. fMRI ORIEH L% A7z DTT

fMRI OB i% AL % target point, K%
seed point & L7z DTT (%, &\ CTHil
ARE & Tn o7, L& &0 FAEORE%
Table 1 {Z77¢. ko DTT ix, FA {#0.15
~0.20 (0.05 £ TOWA) THH L. —7,
A TFBO DTT &, FA{#0.15~0.20 THH L
7-. L»L, A MO DTT ik, FA{#H0.15
~0.20 TORHIE 5/10 ¢ (50.0%) X720,
ZFNLL o FAfE#EA CORHIZ5/10
(50.0%) tizorz. ffk: L TiE, FAHED
BfE% 0.20 L O M hidfiE &7 -
7= DTT (%, 20/38 ¥ (52.6%) &7x-7-. B
BOF¥HiE, 4 ik 0.186+0.0180, 7 i
0.190 £ 0.0113, # Ff 0.154£0.0397, £ F
[z 0.183 £ 0.0259 T - 7= (CFHHE + EHE(RF
). BB PR L 228G, —BmicF
D FA fEIE ERIC L TR R RZAE DK

Table 1. Result of DTT with Activated Area on
fMRI

Right Left Right Left
Case Sex Age W.id Hand Ankle Ankle

1 M 23 0.17 019 017  0.20
2 M 22 0.15 0.17  0.10 0.15
3 F 22 020 020 017  0.20
4 M 21 020 018 0.20 0.15
5 M 21 0.20 0.13
6 F 21 020 020 0.10 0.20
7 M 22 0.18 0.20 0.14 0.20
8§ M 24 018 020 014 0.20
9 M 26 020 019 020 0.15
10 M 21 018 0.18 0.19  0.20

These values are FA value when DTT was visualized.
—=DUnable to be evaluated because of no activated
part.

WMEANIZ D - 7.
2. DTT OWUEMIC 510 % KRR

3 Z OFHilli s O 5 R % Table 2 12779,
5 BFEREMM-R, WA AL T 5 &fE
L 72 3Fffi 4.0 LA EOFERFIL, W i3 26T
BTz T FTIIZEBITH - 7223, AT
i3 8/10 #l (80.0%) &7=v, 24l (Case No.
2, 6) &, FHMi&SSFEHA 1 EE &R TEWE
iz, Dbk b, MEESLXUOETRED
DTT i3, A MEICHAREE R < WEERH z 8@
L TWD EWSERMAE LN, G- 5T
MK/ 72 2 il (Case No. 2, 6) 4 DTT %
FRL-EEZHE S % (Fig. 3). Case No. 2
@ Fig. 3(a) 5 L Case No. 6 O Fig. 3(b) &
HLHOE L, A FEO DTT (KBRS
DOEEB) 2, WEEH TR BIKEEHT 5
R Lo 7. Z2nlsto DTT (W ERKO
DTT : ¥, &£ PO DTT : GRBERRF O
HE) 1%, NEBEHT @R T SR E T 7.
3. WEBEMIZ 5 %MD DTT O 6%
D

R 2 OFHEi 2 6, AHRKFEIRS ik
2 & T DTT 28 &5 5 & i 74 4.0 &

165



ARt 5528% 2 5 (2008)

Table 2. Evaluation of Results by 3 Estimators on
the Posterior Limb of the Internal Capsule

Case Right  Left Right Left
a Hand Hand Ankle Ankle

1 5.0 5.0 4.0 4.0
2 5.0 5.0 1.3 5.0
3 5.0 5.0 5.0 5.0
4 5.0 4.0 5.0 5.0
5 5.0 4.3
6 5.0 5.0 1.0 5.0
7 5.0 5.0 4.3 4.7
8 5.0 5.0 5.0 4.7
9 5.0 5.0 5.0 5.0
10 5.0 5.0 5.0 4.0

4.0 or more
points 10/10 9/9 8/10 9/9

Average evalution points; 5, complete passing on
posterior limb of internal capsule; 4, almost passing
on posterior limb of internal capsule; 3, no opinion; 2,
almost not passing on posterior limb of internal cap-
sule; 1, not passing on posterior limb of internal cap-
sule.

—=Unable to be evaluated because of no DTT.

Table 3. Comparison between DTT and Anatomy

Case Right Brain Left Brain
1 5.0 5.0
2 5.0
3 4.3 1.0
4 3.7 4.7
5 5.0
6 4.7
7 4.7 5.0
8 5.0 5.0
9 5.0 5.0

10 4.7 3.0

Average evalution points; 5, matching anatomical
nerve fibers on posterior limb of internal capsule; 4,
almost matching anatomical nerve fibers on posterior
limb of internal capsule; 3, no opinion; 2, almost no
matching with anatomical nerve fibers on posterior
limb of internal capsule; 1, no matching with anatomi-
cal nerve fibers on posterior limb of internal capsule.
=Unable to be evaluated because of no DTT.
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DL EOFEG] (FHRMFER 9 #l, AKKAEER 8
W) xR & L CEHi A 1T - 7.

3 H OFHil s DO #E R % Table 3 1277,
FRBEERTIE, 5.0 528 4/9 01 (44.4%), 4
HAEDAL/IP (44.4%), 3 HEHN1/9 G
(11.1%) THo7z. Tl KMFERTE, 5.0
B 5/8 % (62.5%), 4 HEA1/8 4] (12.5
%), 3mBeEN1/8H# (125%), 1.0 J&EMH 1/
8% (12.5%) THh- 7.

SH S 4 ERGG72 5 1ol S+ 5 (Fig.
4). HREBEERTOR (Case No. 4) TiE, #i
BONE SR UALIE @ L Tw/o (Fig. 4
(@). o7z DTT I, kg (FEE) OAD
FRbiro>Tn5. KEKBERTOD 26
(Case No. 3,10) Ti%, Case No. 3 Tix, AF
%@ DTT 734 Bz DTT L9 & §i ) % A&7
L7 (Fig. 4(b)). %7- Case No. 10 &, Fitk
OFENMEEAEED DI ALE @B L7
(Fig. 4(c)).

% £

1. fMRI

REBR T, 1 JEL0T—UOERNTICE B
RIER 2B D, BE ORI E R
DAIZRTE S, EBITHCRREL & — &
o TWABENE L RbNniz. £fTH%ET,
SEFHICEME S BN 5 RIS A A b
T5EWOHEND 5. Shibasaki 5293 PET
wWT, AR E T A BT OBk,
SOEENRE & E M EEN A S 7 & 2T,
BEHE 7 ST By 2 S A A BRI AR SE BN 0kl
SEE AT 2 FICRERE O N EHRE L T
5. RKERTEIFOX A7 TEeL, BREOH
ATICBWCTORERTH B0, TOWE LH
U EI3E 230D, SEOEE) X A 7128\ T
RHE ORI MEEFHO S A, FOMLIEES X
D EHEEEN A IS T A7 DTl &
EZzbhb.

EFORETAL, BEOBIERM LD b
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Fig. 4. (a) Case No. 4 ; (b) Case No. 3; (c) Case No. 10

Blue matrices represent DTT with areas activated during ankle motion. Yellow matrices repre-
sent DTT with areas activated on hand grasping.

(a) Blue matrices and yellow matrices passed the same position.

(b) Blue matrices ascend anterior to yellow matrices.

(c) Blue matrices and yellow matrices passed about the same position.

Fig. 5. (a) Case No. 4 ; (b) Case No. 3; (c) Case No. 10

(a) Axial image on MRI. For ROI on fMRI, yellow indicates area activated by left hand grasping
and blue indicates area activated by left ankle flexion. There were overlapping between yellow
and blue.

(b) Axial MRI. For ROI of fMRI, yellow indicates area activated by right hand grasping and blue
indicates area activated by right ankle flexion.

(c) Axial MRI. For ROI of fMRI, red indicates area activated by right hand grasping and blue in-
dicates area activated by right ankle flexion.

(b) and (c) were the same reason. There are activated areas on the premotor area and a primary
motor area and DTT run to the premotor area. Context thus did not match anatomy in the
posterior limb of the internal capsule.

KEL, »O—UHEBEF£MARICIER 5 X D 7fE SZDOFHICBEH L T BRI N, 5 Afi 23 22
MARINA. T Hhid Penfield 520 DOIEIT FICIEWS LR LD EEZDNA.
B5HEDIT, —UGEBNITIC I A TR OME)IC 2. fMRI OWRIERAL % 72 DTT

B3 A B L Qv A IS, B AEh KFEZMAW DTT i, 26\ CHiH
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Table 4. FA Values in Activated Area (minimum~maximum (average))

Case Right Hand Left Hand Right Ankle Left Ankle

1 0.012~0.22(0.076) 0.0028~0.36(0.099) 0.024~0.19(0.081) 0.015~0.47(0.12)
2 0.083~0.35(0.081) 0.000~0.40(0.087) 0.032~0.14(0.078) 0.018~0.16(0.053)
3 0.012~0.22(0.076) 0.028~0.36(0.009) 0.024~0.19(0.081) 0.015~0.47(0.12)
4 0.0082~0.50(0.11) 0.0059~0.52(0.11) 0.0091~0.56(0.091) 0.010~0.47(0.088)
5 0.0092~0.35(0.071) 0.010~0.42(0.085) — —
6 0.0050~0.49(0.11) 0.0088~0.63(0.10) 0.024~0.19(0.081) 0.015~0.48(0.11)
7 0.0096~0.60(0.11) 0.011~0.53(0.13) 0.015~0.28(0.089) 0.015~0.53(0.097)
8 0.012~0.48(0.093) 0.016~0.35(0.099) 0.011~0.27(0.081) 0.012~0.35(0.070)
9 0.0090~0.36(0.083) 0.0074~0.32(0.085) 0.032~0.22(0.090) 0.030~0.23(0.078)

10 0.011~0.36(0.090) 0.0087~0.36(0.080) 0.0060~0.38(0.082) 0.011~0.31(0.092)

=No activated areas in or near M1.

WHEE 572, LArL, FAEOREA 0.20 LV
TR NEHETEL 272 DTT L, 20/
384 (52.6%) &7x-7-. ZTOFMIL, target
point 28 fMRI ORETALTH A & D 2 &5
2 6HN5b. KFED target point TH %5 fMRI
ORIERALE, KEEEZFEFEICHE G LI
BV K ABE IR EA TIEW S
B, MRS ST ICEET A/ RTHETR
ETHbH. FieBAEID LR, KKMEET
O FAEIZ 01~03 ZR_RTEWOMERD
%1819 & ORIEEAL O FA 4 ik 4 %
&, MEHR > OIKEE, HEETRIASEA
TW5hHZ ERRE N/ (Table 4)18. zD7z8
0.20 £V & FAEORMEZ LT S & 7o S 7%
A L nid, A RRICi3 R bkhd -7
EHEET S,

7z, ERICHANTEIEO DTT ©J5id FA
EME S, BERED K WHEHRTH - 7253,
DTT o target point T 4 MG ALO K & &
PEEL WL EEZLND. FRIGHLO~
FU 7 2R % L 72 (Table 5). FOKIE
LD T 23R OIIEIAL £ D /NS o 72l
3, ERBEERR - AREEREDITLHIOA
THo72. Thborb, DTT O target point
HREVWSH, FAEBAKT S DTT 28
FET L REENE L A OTiH i nrt®E

168

Table 5. Size of ROIs (number of voxels)

Case Right Right Left Left
Hand Ankle Hand Ankle

1 78 > 57 195 < 238
2 430 > 7 698 > 115
3 854 > 484 806 > 494
4 3069 > 1173 1987 > 934
5 528 > 286 — —
6 1446 > 114 1756 > 114
7 1924 > 97 1177 > 472
8 1343 > 243 654 > 479
9 839 > 26 615 > 37
10 636 < 787 828 > 260

=No activated areas in or near M1.
> =More voxels for right (left) hand than right
(left) ankle.
> =Fewer voxels for right (left) hand than right
(left) ankle.

Zbns.
FMIEIALO K & 1, IMRI Ok
T AR =Y A RIHKFT D SEE—EE L
7oy, LT 4 VR —Y A XA S BT ES,
DTT O#ERICERBPAEL 5 PIC OV T Kt
EIIOLERDL EEZOLND.
3. DTT O EEMIC FsiF % K5 il
W Lz & &2 PO DTT T, WS OF
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HD40 B EE o7 Lich - TEWEBET,
FRETHBEAHHL T 5EEZLNE. AT
iz DTT 2 2 ] (Case No. 2, 6 Right Ankle)
T20 JUTF &7/, ehnllito 8 flik
4.0 S ETHY, EOKBERILSHDODK
BEMBROMBIIEThH- 72 FE2ONA.

23 2.0 HLLF & 725 72 2 ] (Case No. 2,
6 Right Ankle) (%, Fig.3@), MICH5 LD
(2 DTT P HRIK % 1838 L 72 72 D FH 23K il &
tole. TOMEELT, KBMEHTO ROI O
KExhrEz26n1%5. ROl %# FA map Tk
ORI L D bR ESHEEL 2T LI K
D, AAERO—TLHEKE L THEATLE S
Tl OREBHRIKE A SN TLE -0 &F 2
bhs. ZoOfER, DTT (ZHIKE TR T
IR ERHE L, £ 250K EFHKIC miss
tracking L CLE -7t E2HNS. ERERK
Bid, WK EAEH% DTT CTHE.S C LITEE
KHRESINTED?, AMETO/BRIT, H
BICINERLIZDDTHAEFERA.

X 5|2, miss tracking 2ARIK T4 U 7-B
ELTE, BRIRDLDFAEREZ BN A.
Kz rHREOR TR HH, FAEIL 0.3~
05 L\WORENDH L. AFKBRTOFAED
BIEIL 0.20 LR TH 5720, WEEH LK
TOWHBEREHRICEY, SED X S 7% miss
tracking 734 U 2 W TREMIZ T2 ICE 2 BN A.
FAFEOEGEIL, #AEEREO miss regis-
tration 72 ¥ ODBRELFATWAH C LICHERET
BHLERB 5.

4. WEEHIC 53 %5F0 DTT & 2D DTT O
HIELBE £ DR

S SO 4.0 pLA EAEREGEERCIE 8/
9 @l (88.8%), A KMN-ERTIL6/8 61 (75.0
%) Ll ol LIeHho T, LH&&TH&@
DTT AW @& A @& L TWhiid, mViEs
TRHFH AR BERIC KT 5 EE 20N
5.

DTT 734 H & 72 28 5A MK 2 - 7245 KK
FEROF] (Case No. 4) Ti, EfTHEEL T

W7o (Fig. 4(a)). #EiEE L T3, IMRI (3 :
F, H 8 ORRIETAL (Fig. 5(a)) EBEL
TWAHI ERETFOLNS. B s FiEO DTT
b ld, EELCBIETAMICEEL 27
b, WEEHTORTERBI TR FRFER AT L1
—F Lotz L HET S.

FARIC, FHMAMENNME & 75 > 7o B KRR O
% (Case No. 3) Tid, & ORIEIAHEE)
e & —UGHEENEFICHE »  (Fig. 4(b)), DTT
DA BE RS EBNRII &> TLE » 7o/
&, ke T DTT ORi%ER AN L T
LE-/e#Ed 5 (Fig. 5(b)). Case No.
10 3 RUCEHEICEDY, EFETHEODTT O
BB MRD R L CTL & -7 & HEE T 5 (Fig.
5(c)).

Z D X DI —HIZ miss tracking 234 U7z d
DD, REOWIERALA—UGEENEFICRF L,
FOMIEMAL & EEE S, EikE T DTT
FNENPFH I hND, BWVRBE TR
ETEO—FKe T 5 LHETES. S5,
BRIEAL 2 VTR L7 DTT # N E %<
HEL 2D, IMRIZHWTFE L ED
DTT % 7B L CER L 72 Smits B O L
—F L.

& Ei

fMRI OBRIETAL% W TR E TR O
DTT % BEfHI L, PaEENC I\ Tl
HAEST & OFHBE % 5T L 7=. Miss tracking <
miss registration O REM A B L /7 ETOAR
FEOMRL, REFEME T 7ML 2 FE
ELTHEBTH Y, REFHE @R 5k
DORTEBRA IR T 505 & L Cha LR
mI .

LS, EBFE T L7 TR S WA -
BRJZEd % &\ Julien & O #5212 35S
=, BRIETRAL A PR Bk S & 7= miss tracking
HROEL0E S P, FMEERBREEICEWT
UAFEBEHTH A0 E D PRGEEAA DT

169



ARt 5528% 2 5 (2008)

ETH5.

A2 HICB=0, SHIIWEEEL
TCEHRKFREAKRNRZOHE, HRKFE
SFERR R B R R, FRBER
B WAL, WOICHERTREEMB L
AICBELBELEL EFEd. AR OEE
(358 35 Bl H AR IR EE P Kex (2007, ff
F) iZBWTHlE Lz, AP, GRS
Bl &5 FOsE (B)REERS
19790857 (2007-2009) O BB 4 % L T
ﬁf,) f:.
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Diffusion tensor imaging (DTI), diffusion tensor tractography (DTT), and functional magnetic
resonance imaging (fMRI) have received much attention in recent years, but very few reports com-
bine study findings. In a physically unimpaired volunteer, we used activated parts on {MRI as target
points for DTT, creating DTT of the corticospinal tract. We then performed fMRI for movement of
both hands and flexion-extension exercises of both ankles. When we performed DTT, the threshold
of the FA value was 010 to 0.20. We examined whether DTT passed the posterior limb of the internal
capsule according to anatomy. In addition, we examined DTT in the context of the hand and ankle.
DTT of the upper extremity passed the posterior limb of the internal capsule in all examples, com-
pared to 80% for the right lower extremity and 100% for the left lower extremity. The degree of ana-
tomical agreement was 88.8% in the right cerebral hemisphere and 75.0% in the left cerebral
hemisphere. Depicted DTT depends on the size and position of the activated part, but is effective as a
technique to identify the corticospinal tract. In addition, this method was suggested to be useful in
grasping the context of the nervous system via the corticospinal tract.
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