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MR ESRL (EX) Brain changes and computer simulation of chronic repetitive
transcranial magnetic stimulation (rTMS)
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We made a computer simulation of ¥TMS in order to anticipate Eddy current in cerebral

cortex. From MRI image, brain and other structures were divided, and distribution of
Eddy current was calculated as 5mm mesh.

It’s important to analyze local blood flow of cerebral cortex after ¥TMS. After stimulation
with figure-8-coil of 20mm diameter, the cortical local blood flow was measured by Speckle

rheometry. 5Hz rTMS made the increase of local blood flow.

SEATIRTEHA
(BHHHAL - 1)
EL R LiEESES ¢ =
2010 £ 1,200, 000 360, 000 1, 560, 000
2011 4 1,100, 000 330, 000 1,430, 000
2012 £ 1,100, 000 330, 000 1,430, 000
FIE
FE
ik 3, 400, 000 1,020, 000 4,420, 000
WFoE5r e - BRI
P& D3R - AHE - SRSRERIREES: « B FL

F—U— BRI RS R

1. AFZEBRAA 4 A DY =

S A8 B0 5 25 18 S I 15 0 TMS) % 38 |
e D 2 & T, HEEMHEARRIE B OMER 2 &
X DEWEMIEENITONTEY | Fox T8
B PEMRR IR T okt DR 24T - TV
% (PR 21 4REERASEA B2 THEE

P A AR TR PR Y L 3 D KM — YR 3 8 By of)
WD % Jiti e L IRIAFZE « Mkie i) SR R B 25 1
LA LD FHE & A T = X LT ),
LU, @#H, YTMS Zfki 45 Z & T, i
WIZED X S RN 2 D2l
IR S LTV AR, BRRARER B IR &




HERMM CHEBBFAEARML TV TH
MR N LD, BREThAH LRI
% L. rTMS 5 H kel O s HAFE L,
BREOHEFUNS DA EFGITRE ST
7o\, F - Bk RICHI T 5 2 & TR
PHRITHEENEHFE LD b REL D EHE X
NTWE2, BEHEAbBREINTVS,

2. #FFEDOHW

SAE B 4% 5 25 16 A 15 0 TMLS) %58 H
1B BB THiTT L2 et & ARhitko
AN = X LEARFREN L, £ 2 THA
DOFFFEFRFEILT v Mz AW T, KIMEZEN
FEEBEHRAE IV E2—F—Ia2lb—T3
VURT LMEERT S Z L CRE L. MY
rTMS (2 & 2 JR AT R RN O i e 2% (K] 1
R, W mEME B L OT R b— AR
B2 ERE LT, BREROMS LD
RN 2 Bt 5, F 2 RATIMILEE (LA
M SWNWTH L—H— Ay 7 LG &
FAWTHRHT 2, LEoBFHT LY., Mk
rTMS IZ X%t h KIMEZENZE L E THL .
WEVEE HRIMED A I = XL HMRAT 5,

3. WrFED kL

t T rTMS #Jif79 256, €O &
B, BAEDRE S, fiREORE S, %
WHOWS e llcky, EBE, EENEFE
WAL DHEREIROMS (IR D, T
Farta—4—Ial—ygT
i L, EBREITH EEXOMELT D,
BAREICIZEEE O MRI #4170, 54
Fe . BHEE . BRI, MO IR % 535,
SHPZ, GEEE. NI E & O TiftkxIk L
T3 %, MRI
Bl . & O OMERRIRIZ 3T T, i
Valb—yarETV, MNICRAET
LB EREZFET S,

L—H— 2Ly 7 Ui i (LSF) s #E A
REDOTHNTTICEY h T v 7 LT
Wb, 7 v hEEERREE UG % EE,
FSEE T 2 EEE RS N E R TE S
F CIREPHIZ R UL THIBRT 5, F1M
FRFEIK S CCD A A 7 THIETX Bk
BIZT 5, LSFCay ha—bAf A—
10 sk L7-0b, 2B a—H
—3 2 b—3 g U CHE L-BREEED
ALE A NVONEZHETEL T,
250%RMT. 5Hz @ rTMS1000 [a]3ilj#% %
M1T9 5, =Dk, FE, MRt T 10
I OWEEIT O

4. WFFERR R

b NEERIZEBW T, KIMEENIZA L 57
ERZEHECTRT D ZENMNETHD Z L
D AE PRI ZE R KRR E (P TMS) = > B
2—FR—Ial—Ia AT AORKY
HHTE T, rIMSOBE ., = ORNETRE &

70 D I RALEL LTI,

&, BAEOE S BEREO R E X, MIEOLE
S/ PIT LY, EEOEEBEEIZAL S
EEMOm ST R 5, BRMICITEZE T
ELIEPIRAKRE VDT, FHEBFRITMA T
PHIREE 2 B> Tt D, L7z -> T, BHRZ,
SHEE ., BEIL £ & O THERRIA L bl 5,
MRIHRES 7> O B ALEE L C, M. BEIK. T ofh
DIEFFRIZ T T 3R LY I ab—Ta %
1Tolz, BIED L Z A, ffix DEFZEDMRIT —
& (bnmA v o) IS E FRLIAMT T
TN ER AL A I 2 — b
HZ G LI, RIT—ZDA Yy ok
SmmlZ L7272y I o b—3 3 UEERICHL X
NEANDO2HEDODY I 21—V g VAT LAD
HRRAAERS L 2 LN TE T2, BIRDY T
T 212id, N ERIGIENTE T L O EZE /i
SIREEAL AV THDH DT, 2mmA v > = % H
FHLTERVMHATEZN, WEEREKRLTW
2V, Ko T, ENE L BT ERREDSEE
LT WA v Z—T 2 — A WNETE5ER LT
1,\72@1/\0

B EBRICEB T, T v MIMETIMS L72BRIC
. RMEEICBWTED XL 9 i b2 4
U270 #fiin, 77U 7ICBIF b Eia 38
BOBCERETHZ L1, B R TOLEM
DOMEREDT=DIZEETH D, HA20mmD T v
NHBD T A )% VT, 75 F i 8 A
a2l —var LT, WRERIRVIRE L
TR A fEfT L, L—W— Ay 7 LfiiEt
W2 XV IFME 2 HE Lz, #5F I35z &
BAPERIIPRIC L0 . RIBINZE O MiEEEhn L 7z
o LY H U7-MlzB1) Dearly immediate gene
. BDNF7p & DSzl b FrIM G, HEITH
Thd, BRPHRE., REOTETHD,

5. FreRFiHLE
(BFFefE . W2 HEE e OB R 7E 4 12
LR

UdEREamsC) (Bt 50 1)

1. Maruo T, Hosomi K, Shimokawa T,
Kishima H, Oshino S, Morris S,
Kageyama Y, Yokoe M, Yoshimine T,
Saitoh Y.

High-frequency repetitive transcranial
magnetic stimulation for three

consecutive days in Parkinson’s
disease
Brain stim(in press). &#iA.2013



Hosomi K, Shimokawa T, Tkoma K,
Nakamura Y, Sugiyama K, Ugawa Y,
Uozumi T, Yamamoto T, Saitoh Y.
Daily repetitive transcranial magnetic
stimulation of primary motor cortex
for neuropathic pain: a randomized,
multicenter, double-blind, crossover,
sham-controlled trial.

Pain (in press)., ##if . 2013

Hosomi K, Kishima H, Oshino S,
Hirata M, Tani N, Maruo T, Yorifuji S,
Yoshimine T, Saitoh Y.

Cortical excitability changes after
high-frequency repetitive transcranial
magnetic stimulation for central
post-stroke pain

Pain (in press). &ai A . 2013

Yanagisawa T, Hirata M, Saitoh Y,
Kishima H, Matsushita K, Goto T,
Fukuma R, Yokoi H, Kamitani Y,
Yoshimine T.

Electrocorticographic control of a
prosthetic arm in paralyzed patients.
Ann Neurol, &7 | 71:353-61,2012
DOI:10.1002/ana.22613.

Yanagisawa T, Yamashita O, Hirata
M, Kishima H, Saitoh Y, Goto T,
Yoshimine T, Kamitani Y.

Regulation of motor representation by
phase-amplitude coupling in the
sensorimotor cortex.

J Neurosci &t A . 31:15467-75,
2012

DOI: 10.1523/JNEUROSCI.2929

Saitoh Y.

Validation and the future of
stimulation therapy of the primary
motor cortex.

Neurol Med Chir (Tokyo) .2 #iA .
52:451-6,2012
URL:https://www.jstage.jst.go.jp/articl
e/nmc/52/7/52_2012-0077/_artic

Aly MM, Saitoh Y, Hosomi K, Oshino
S, Kishima H, Morris S, Shibata M,

10.

11.

12.

Yoshimine T.

Differential efficacy of electrical motor
cortex stimulation and lesioning of the
dorsal root entry zone for continuous
versus paroxysmal pain after brachial
plexus avulsion.

Neurosurgery, & #tH . 68:1252-8, 2011
DOI:10.1227/NEU.0b013e31820c044a9.

Yanagisawa T, Hirata M, Saitoh Y,
Goto T, Kishima H, Fukuma R, Yokoi
H, Kamitani Y, Yoshimine T.
Real-time control of a prosthetic hand
using human electrocorticograms.

J Neurosurg, A A . 114:1715-22,
2011

DOI: 10.3171/2011.1.JNS101421.

Aly MM, Saitoh Y, Kishima H, Hosomi
K, Yoshimine T.

Importance of disctinction between
paroxysmal and continuous patterns
of pain during evaluation of pain after
brachial plexus injury.

Acta Neurochir, & &t | 153:437-8,
2011

DOI: 10.1007/s00701-010-0874-4.

Aly MM, Saitoh Y, Oshino S, Hosomi K
Kishima H, Yoshimine T.

Reply to Letter to the Editor: Spinal
cord stimulation for thalamic or
central pain.

Neurosurgery., &cf . 68:1507-8,2011
DOI:10.1227/NEU.0b013e31820c044a9.

Tani N, Hirata M, Motoki Y, Saitoh Y,
Yanagisawa T, Goto T, Hosomi K,
Kozu A, Kishima H, Yorifuji S,
Yoshimine T.

Quantitative analysis of phosphenes
induced by navigation-guided
repetitive transcranial magnetic
stimulation.

Brain Stimul | & #Hifi,4:28-37, 2011
DOI: 10.1016/j.brs.2010.03.006.

Maruo T, Saitoh Y, Hosomi K,
Kishima H, Shimokawa T, Hirata M,




Goto T, Morris S, Harada Y,
Yanagisawa T, Aly MM, Yoshimine T.
Deep brain stimulation of the
subthalamic nucleus improved
temperature sensation in patients
with Parkinson’s disease.

Pain . #&#iA . 152:860-5, 2011
DOI: 10.1016/j.pain.2010.12.038.

13. Yokoe M, Endo T, Fujimura H, Sakoda
S.
Novel methods to evaluate symptoms
in Parkinson's disease - Rigidity and
finger tapping.
Diagnostics and Rehabilitation of
Parkinson's Disease. Chapter 9.
191-206, #7tA. InTech-open access
book, 2011
DOI: 10.5772/17967

6. WFIE

() BT Rz

7EHE P£— (SAITOH YOUICHI)
KBHK: « PESEEEAT « RHTHE%
fFge 8 %5 20252661

(2) g s

ARTF % (KINOSHITA MANABU)
KRR - R 508E - B
W78 5 40448064

B %12 MARUO TOMOYUKI)
KRR - B wbE - FRTBhZ#
FgeE &5 90533810

BHEF  IE#SH(SEKINO  MASAKI)
HROKS: « TERMFER - de%
e 35« 20401036

#ME,  S&— (HOSOMI KOUICHI)
KIRK: » FEFHEHEARTS - ReTBh &




