Conclusion

In conclusion, our study shows that exposure of rats to
acute stress leads to a decrease in the expression of DCX
in the retrosplenial cortex cells, which may reduce the
plasticity potential within the retrosplenial cortex and
damage spatial learning and memory functions. Our
findings can help in gaining further insights into mechan-
isms underlying impairment of spatial learning and
memory after acute stress exposure in humans.
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The effect of thalamic sensory lelay nudeus stimulation on phantom hmb paln
and phantom sensation

Abstract:

Kazutaka Kobayashi " Koichiro Sumi .~ Toshiharu Otaka . Toshiki Obuchi . Katzunori Shijyo
Toshikazu Kano " Hideki Oshima ~ Chikashi Fukaya /" Takamitsu Yamamoto .~ Yoichi Katayama

Neuromodulation Center, Nihon University Hospital
Division of Neurosurgery, Department of Neurological Surgery, Nihon University School of Medtcme
Division of Applied System Neuroscience, Department of Advanced Medcal Science, Nihon University Schooi of Medtcme

Background; To_investigate the mechanism of phantom limb pain and choronic V¢ stimulation therapy for phantom
limb pain, we-examined particularly reor ganization in the thalamic V¢ nucleus.

Patients and Methods; The subjects inciuded 15 patients with phantom limb pain underwent thalamic V¢ nuc[eus deep
brain stimulation.

Resuits; Pain-related activity was recorded in the thalamic V¢ nucleus in a case with allodynia. Reorganization of vecep-
tive field representation has been shown within the thalamic V¢ nucleus. The deafferented area of the thalamus is
invaded by adjacent areas in receptive field representation, as evaluated by microelectrode recording. Long-term
satisfactory pain control was achieved most patients underwent Ve stimolation. No change in the phantom limb sensa-
tion was felt in the most patients, while their phantom limb pains were improved.

Conclusion; We found that chronic thalamic Vc stimulation can reverse the invasion when pain is successfully
controlled. The effects of stimufation on pain have been accounted for by inhibition of pathways mediating noxious

information. However, restoration of the original receptive field representation may better explain the therapeutic
effects of stimulation

Keywords: Phantom pain; Deep brain stimulation

A 201111 A 30H

195

REERBHARN
EF S 2011

— 302 —



R - WEEAT/NA A

gw %%B@Jgﬁ%g%@eep brain stimulation)

W o A BELE Kl H—

RCREP MR TOT /N ADEKR BUAMC & PR 2 L & L ST

i
IEMHeT L TR EDIrb i (ol hl
35‘231 AL, & B T IR E & 2 O 3N R E (MCS

o

3

iff‘fif?i T minimally consciousness state) DFHEE L "i’“?i% Lrn L,
neuromadulation & s, BETE HDBS deep HEo kA Rir s o W:f“fi‘
brain stirmulation) B 740 il%ﬁi?ﬁz?f £k %; L2 neuromodula- SEPHEC UL, Tourette SEREE,
ton G A TREECH D, BT FrdicANeRE, W, AN, %@ff‘{ ff. i‘?f FEVRIE, TA
DL L L Ao iy EOREL L L COBIEIE LD STy b
Blfe, DBS Déii%f”iﬁfs:i’iéféi FLTHIS T AR, DBS ClE, SRS R ’f/{f 3 éf ?'Dﬁiiéé’ﬁ?; iAo [ RO o
LI %*,55;; T, N/ O, RIETERGE, v b= AERA A BE L, R
P PR G NEOFAR IS IR (e ey S A g 4

‘fﬁ%ﬁ;’ i - ﬁ?ﬁﬁf LT e

~{

Capyright Medironic

®| 2 DRsSEEY-— F%%@%ﬁ%
VB — Fig, R 2T mm TEE L mm o
AL Smm L L QO 5mm BT 4 Mo T 4,

@; DBS H{T rwﬁémxﬁ&
DBS TlE, B KIS

Hiz A - S L T,
- 6o Bt & il

S Bl

B3 1P Oy
%%g&ﬁM£wE@&@ BOEHGLEHTHEDEY L P EubhA v 4 70, L
; .

i L9k

he

A R A e e (2 E B O 40 g OB T H S,

0289-0885/11/ ¥ 500/ 3% 50/ JCOPY 113

— 303 —



UL R g

S o e e —

Fl AT
5. Ty B

M
g1 L A D RE Y g
L0 s PG IS TR ST

o BRSO R (PG

generator) T

implantable pulse

£1.27 mm T
1.5 mm ff‘)éﬁi%ﬁiiﬁ‘? Smm L E 0.5 mm ?szié'fl T4 ﬁs”i“)
T2, EBREAT AR — R W
Fit A>T a:0b s BB X1 E LD, I ?j*l *"‘\%33 A
SRS ET 5 LY — Pk n b, %2Pkog)
BAH TR EES 53 A Sk i,

IPG IR~ 2 X = — 12 K Bl el ) 40 ¢ 3
HTHLIN3, VFy Ll WL T D, Wihol
M OB R4 S NS BBIETH B, HihAiA L
PG % 813 & 7 & ORI oo r
Ml & e 4

DBS @@n /o iils, 700 AT CHELAES, x

o e
Zees i i,

R P arbEnAadud e —gi g, /1»{ o e A
o AZERUIDEALD, MEETOEgATI RS
ELHHETHL, 2ED, THEEITEETE] v M

DBS 12HS 5 72, P G o B0, $ikailir
YN T B LT E A

%&,@Ef#% o, %Muxqu,ggm

SEA I A OIEIRIIW T A itk & L’i"?&ﬁ“ﬁ”i& L

Zorfos, DBS 8y
SOV E L TRBAR I Tv S,

FBEAROZHDF/INA AL FHk

JIlEERS ff*f?-i%% L b, L BRHEN
£

figg

=

A

e
b

BRSO E I L R Y g

%l R RS ra7n 5y¥«w
116 Clinical Neuroscience

- g

FaROARD S PG TERIZIN ) 28T ESH Y
HUBOH 2 BB r s s B
i

2 diky B E N AP BB -
WAL B L SR P B E e B ks, ) - A

LIPG 2B L 4 2 o ds i,

i) 5 5 R
4 Wi dhionbi
[ SR

LB O S A B % o B

U L e R LT e e &,
BT BRI & 1P A L 2 OmER T o g peng

BLFA I ERTCELPMREMES E VIRMs L u

IR o, i, B BEMoEaETH 5
mﬁ{ﬁxf;iV&ﬁwfﬁimwfgyé%%é,
A o R ,ﬁ?
HELIIEY “%Ms CHBIE
Meﬂ&éﬁ%%fasﬁ%ﬁ%m&@ﬁwgm
SG p 7= fem¥ 7 e R L BRCTEY, WA

o A e, LRy
UL, PERIETY

[l Tnd, IRk

%’?’}EM L,

Pl o A= EFET A ELHETH AY, L
4

o, BTy hEEE L Th S R ?L i

FRIE L 0~10.8V EC8EAliEA DS, 3.7V BLERiZ
4 o 2N BB U B e
DFFEGEL RS Aa, 3.6V 237V Tmiddinhdig

ZEEE GG LB, AETE 3.8V BT & R

ST E RO L ADED O kT, B v A
BAET sy

w

=

T B0~ i:}()gz second £ CEENUETH S, il

;
A kY BT

s

TV LRI RS s - 7
%ﬁﬂ:ﬁ,:wbxﬁy« EFTRIET 2 2 2 8%n, A
SR AR TP Y ARY [E r i NS
TS ".‘éé;%é{ A ECE, UGS UL AR il
FMOAZELBA FEL, ia 2L AT R R
ot E,&Eif’aw&%’m%{’? SRS 2 B & ool as

UL 2~185 He £ CIBINNIHECH 245, B2 AL

DB 130 Hz W Lo @08 e Nl ol s i1 9. it
MEFE R E P00 B TG B A o Bl LR BT o i

Vi L DA ZAUEBIAMT & B SRS IR
BV A BRI < D2 A 2R 92 73

vol, 29 no. 4 {20114

— 304 —



kI %”:"‘&% % ki, kD SEUE O TAR Bie
5% <, G ERTE S IO IR O N A

3
RS §£5 TEL - BRGog, EERIEES Fs D ks

b

IO 7 - AR THIET 2 TELSEELS

%
DBS DX h Xl
DBS @l At ig, Wik v e B i s il %
HV A, FEUEREC R BE LER L 2R s s

&@@,%%ﬁmﬁ& BHlic® 5 L B AT El,
3728 DBS O 4 ARSI E O & 2 REER YL L i
?EZ?&& VI e B b el x T B, IR
4§Qbﬂw$4?V%, g THEKHIE LT
THOERBELLHELHLY,

UL, M@ k- GRiESS E - 80
FIEEREMTAHFRLEGLEN S, 9 LAEERRE
7R PET D lioE,
efferent axon 7% activate ENAH LV T ERRL TS,
Hashimoto 5% &L O BUK FE(STN) OSBRI 17
Ve, TETERRINAT(GPD = o — 0 Y O3 KBUE A R4 5 2
PABEL Tv A, £7:, Hershey 5YiE PET study 12°C
STN-DBS o RO LA L Twd 2 & 2ERL
Tk

wﬁ,%Kwﬁﬁﬁﬁam% DA LR B R B

CRBEREAYE D, BUEEL - IIBIB L w3 B AT AR
%ziif o dTERLHS. Tang &7 OB T, SIS
RS B BRI O R B
EROFEXBUE I B i e d o Fo S, JRRANY — s
Bk S I EMIRENTOE,

& o GO S — 2 DBS AMEIL T
EVGEESE FH LTy FEORERICORE
AL AL Local field potential & M 722 BT, Brown
S8 STN OFHTEE S pallidal beta oscillation % &
L, fﬁémwyﬁf\“ YEERETS EE L TeA, B
i IikiL,ﬁf”?é SRR o T Jos
D iig‘g%’if’iil?g{f} override LT ZHZFILETH LW
*ﬁ%ﬁﬂ?wy&ﬁﬁwmwmxi~ma@xvm&a
PRBETH v S EE AN, DBS O I & BT

5LETHBEEIL AT B EELLNS

S« I Ve Rl ol

I E Ny F b

3

i

I, 29

\g

-

e

Q}‘;

i,

Clinical Neuroscience

DBS FNA ZMBAIAHROER R

PG BB L2 59, HARABBICEITEL
Tk e wﬁ@m<@ﬁm%4%%%a%; ARTES
@m« AR ==L FETH S, WOBBORET S,
I, MR, L AR, BT S0 s A

DA D X ICBET Y, £/, Y77
v A 7l kB IREGRIA R S &}@ﬁ%}»&? IRy
B RER AR T 2 0B S 5

FEfFE, ZHSAMIL DBS 2 AT 4D i%%ﬁfﬁé?
LMtk H 5 L O L BT [BRsARa CHEE 5 R
Tubn LTk “&XX‘MRS? R, N Fran
EWRHITSA, ;f‘;?ié,, IRSELTE, vl ohe
FEESN A UERE SR s,

PG WA AMIER DY & D Bl A2 5 2 iz il
%xx&&M%%@%aoﬁ%&x@

—F &ML T S kAT E5LT
%%@%&w%%ﬁmm,%éMy%%ﬁXQE Z DBS
DF AL ZIAG B o & S ICFA L TR UER E 4
SN

MRI 12, DBS H® IPG %4 o S iR L Thi3 LA
PRI AR TH S, WEAOA N buy 7H
iy o iy — 7 2y ANTORERSHER L T2
B IRTIERIE LA EEICR A s gy BT
FOVICLTAAL v F &4 710 LAREETIAER &R
BIHEDE D 5 2 L@y, Wl T#Es o hTuiy

TR 4 OFDYEO T BT

BES T 2Z2em M EET Ly O IO TH

GERRRIC tE, R MR ARG LD
WLEHRETT AL AL TS, SFralllll Cidlkr &
EEPHE XN TE VIR L Ehdkuds, ATy
&m;ﬁ&&?ﬁﬂ{ﬂﬁ%m%ﬁﬁﬁﬁéé.&<K
PR R CIERIEI I A a X v o T Y o
DFcsh, NF E:%%xmA@LYm%;&w@ﬁ%
# f;f;a,g'v{i ch A,

g Ao B IF SR 2 A L B LS IS &
TH Y, DBS ¥ AF Ll &E%K@ﬁgﬁ@@éfJ
BHERFET 5 L5 Lip L, W8EZ0 8

vol, 29 no. 4 {2011-4) 417

— 305 —



35 ?ﬁﬁlbﬁzwwﬁﬁ
w?tf?%mw} s km3w?§vW$m t

<t -
PR AR

g 7 B AR B RUE T
Hab s kv o

&
feles i LU A 3 2 B L

7

g

o e

TLEIDLAMY L BEL o s Bk, 7

LEa— b BHEHO 70 Y5 v —& TS
g v - A 7 DIRER
“ffziaﬂ&”%%iiw‘%mé
P A a O oo o A
SENNHEREE EL LS,
LA, L9 AU D kg,

p]
%@%%?wé‘mw

".532

w RS ERIET D LAMBREEEL S
£y TS LRI A N buny

Ll xﬁx'%@ b 3R
BUENZ G & LTk, g
DR BT oo 5000 BT
@,u%«wfxwﬁmf@ﬁm
PR I EMELAETH S,

SHRORYE

LT AP AN 3 S T R
MENDL, REFL, 8

418 Clinteal Neuroscience

P S NS g r S o “é“iﬁ
oA B DBS SRS

- &
%é’{-’j}§§% E!‘{m

vaEEO ORI Sl s s DRs
AERL A TR S L, E o2y
T A, D9 LA R v 1
K@?%&%@ﬁ%‘%%&ﬁ%w
P ANe & Lo v

Aedild,

=

DL s, LDy

=
LB,

0 b om B
[l & 407 DBS 2955
B Ao Tl Ew
DBS 7 ol pis o Sk

facel EHA LW H L H 5

S
G A

LTl A
S BMIBrain Machine Inter-

X W

1y Sehiff XD, Giacine J'T, Kabmar K, et al. Behavioural Improvements

with thalamic stimulation after severe waumstic braln inhury.
Nature. 2007 148 1 6003,

23 Emwmcmz E {&‘%Ed‘; ama Y. Deep brain stimudation therapy for the

r&szu;pxwlmi Rehab 251% 406

A o

oo v o T SO0R T 20

£y §)£w;‘n‘;’nx 3O, Levy B, Wa 1P o 2l Merestimulation-indueed
e of neuronal fiving in human glebus pailidus, } Neure
s 2000 0 34 1 5704

53 Hashimoto T, Blder UM, Dkun MS. et al Sumulmtion of the
subthalamic nucleus changes the fiving pattern of pallidal nevrons,
§ Neuwrosel 2003 0230 1916-23.

6 Hershey T, Revilla FJ, Wernle AR, ¢ al. Cordeal and subcortioal
blood flow effecis of subthalpmic nueleus stmulation in PIL
Neurohogy. 2003 1 230 816-21.

73 Tare JE. Moo B, Lozane AM, et sl Firing rates of pallidal neurons
are similar in Huntinglon's and Parkinson’s disease patients. Bxp
Brain Bes, 2005 1186 1 2306,

B8F Brown P, Mazzone P, Oliviero AL et gl Effects of *sixzsmi‘zmm of the
subthalamic sves on oscillatory pallidal activity in Parkinsen's
discase,

R \m;wi, SR L IBE D R0

SUD2A m}f, 2081,

vol. 29 no. 4 (201110

306 —



# JE (Seminar)

72 75 AR e

%mw%%f@%

1T 3 o

KR BB hn R F0 ;
M-k ABER |
2a ® Fww— |
VHAKRE @iﬁ FR AR RIGH] 2 AT 4
PhERE 5

D B AR R SRR IO BL R

3 =
L B s homice

LA B L

L L L i -

ARG, 2K 8HIIRCERA WL Z Il k- T,
1& %&ﬁ)i‘fﬁfﬁ%{f PRI RIRT A I bW E o 2.
&flg?g«&* S & {w-gt e ’»..
*’J@é‘yﬁ;ﬁ SR OB L ko

/. 2AROBHEF
(}hicii”‘“%&a%ﬁ SCSAufe& ey, K
BoL, BEOPBEEBRT S

IR o T, HEREEIZIRE L 7z paresthesia "f’p;“?é’??’:“% LHOWESE LT
1 e Séﬁﬂ%&%iﬁw@ %: SO LA S TR A 93— 5 2 LAHET,

WHROMBEECL T, LI

Ets X s pz;rfzstheﬁ%& %nﬁ"?ﬁ@” A

iR HeAZ I

F—T7—F IR, B,

LB

o EUE - SES =304 ST g ATTESA Y ANE
BEMAT A EPURETHLOT, TR
WCH R K e PR B O R LT,
BRI E T ) SN TELRENH L.

{Seminar

New spinal cord stimulation system for the
treatment of intractable pain

Takamitsu Yamamoto, et al

Division of Applied System Neuroscience, Department
of Advanced Medical Science and Neurological
Surgery, Nihon University School of Medicine

e fEimACHRE &
LA E ol
KT, FESEEr T Rz @2 Ty s,

AN I ]

&jabwyf%%ﬁﬁ

(A 2o moy 7y 3200188 2010

RSO CIE, IR EIOBLIC & 5 paresthe-
sia X 46 L, ¥ 21X paresthesia & 5
BLhwvwkil @@$%W¢®@ﬁ&&wﬁa
ThHAHY, Lil, IhEFERTLLHIZIE,
FEHMEILCORE L2 L AofBiEs e Hvb
HETRBEAYH - 7. B oHFRisEo
M BTSN EE, dual-lead stimu-
lation system OB TH B, ZHEFTORF
ﬁ@ﬁ% QQQQQQ {?45&%3% ui 4%@%

%@%&g%&&ﬁ@%&mﬁ@ﬁ%f&)a
REENZ 7 o CAHRC b BT i & 72 72480
BT, 1 HOMBER 2 ROBHE

NA ) w7 Vol.32 No.b (2011.6) 911

— 307 —



T LI LML Atz v V-l
18 (Synergy®) T, 1R T4 HHoi#E
“”i‘i FEOWEM (quad M) & 24K TS
=T, HEF8 A ETORIE T & B SR
EWTELEI o7 ii,bﬁ£
J&f HERA UL 2451\.0’% B CoRlE L
Elrod, IhETIER, BEOWMANELIZ
QAL ¥l Gd)&@h?s{éfﬁ&ﬂ* WRETdh - h, 2
4m&m&ﬁﬁvw WATAZEIZL T,
BhmomEaELTiELE -7 2612, IhE
TUEANGETH - L Z ROMBR oM AT D
WY — e, FIMEBEOOH T A I LAY EE
Lol WHOTFA LT /Ny A Ml
@ (PrimeAdvanced®, A Fbo=y ) #
A4 v 3 = filg#E (BEon Mini™, &> b -
Va—FAFs AN 2T, 1KRTSA
ORMBE 2 ROERE 2 KBTS 21
Lo T, GRFI6 A OB & Bl EmIT

f‘i‘“’

b
o4

& -
Z
%

s}?%'giiw

ol ]
WW

LIEFTEEEI kot 2610 #ESY
& fT o THBRESMIRE T 2EBROH LV
54 TOLDFLEREEN, BT R

HEELFHUEE 2o Tuw b,

AT, SRS DO FHBNEEE T
WIIRRE ISR A F s RO E L oW T
ALz,

1. HENHS AT LDES

1) PAPLIWBIET A MLIVEL

WA AT RIS OV A R BB %D ¥ A
F I *méaf»a. 1970 SEARIS B » THAL D 23
WAY 23 b—F Lo THRESELSVA
%, ‘&%i%ﬁﬁ%%@%@“”i&mhﬁ
LRB A7 A (7 A b L IVED DSBS SR,
ISR L o 2. L. BRI
OEB AL T a2 IR TICM A A
ARLY—=N— (T A3y ¥—) [IHHL,
TN AT A= DT T LY —
N L CHh AHG 0N LIl — 7T/
LT, BENLZEHMAT) FETHE 20
%, Ny 7 —EMOEEEE (71 b
B AEEsh, BAETETA L ABoRE

EEROKPEHENTHL, ZOHETE
WMo A7 LRl mN A AR E
LoTED, 4 A= IO~ A A -
DRFERDY, FREEBRACAET AL RE

WA,

2) EHRHEE S RREEOE

£ 30 AR LD AR A S e B O e
1 AORBEERO LRI 1 A OB
%@a@aM%my Sigma) T, Ih#wxs

AU VEIOEEEEIC 2AHBL T, ThF
:«ft O R R AT & R 1 oo (1] C ML AR %?%f{ G i)
A 2AROEEE FIEIUEE R RIS LT
BBz b0Tho7z, ZOLIREEN
FoRBR A BT RS — 3L L 7 pares-
thesia % 3 %8 L. JEHEIE #012 paresthesia % &6
FELAVISETH2OERERZ 2 8% 0 -

oo BHL IOEBIEEDE . REORIE
S OWEABEHLTLE) Z L RELM

%a%ﬁﬁ<r®%,ﬁwuaﬁﬁgw§§@
quad HEAEHTREE 20, WEEROME
%%@%%ﬁ%%éﬂﬁ&.mﬁwﬁmw&ﬁ

PR L ATE L e, FllHo Rz
THICEBTERVER L 2o T
LS N MR (Synergy™ #llH
) T, 2404 BIEGER (quad EHED
o7 dm—i ~lead spinal cord stimulation (dual-

lead SCS) AlfgL & ), WHEOWES H
BHEOMBEZBERT 58108 -T, &

%fﬁ BE L 72 paresthesia % 558 2 OHP%HE
Blhol £l BRFONEEETIE. 24
@ 8 WURIBGEM A HI v 72 dual-lead SCS #V1] i
T, Gt 16 Ao E % BT A2 LT
ELhE ot T BMEBOBEROBH
SUELAZED R (F1),

3) E# O dual-lead SCS ¥ X5 L

16 8 @ dual-lead SCS 791 fit 70 45 Bl e
T, B, A CHERTRER L DG, T4
LHT B2y A M (PrimeAdvanced®) Hl § s
BE A3 =™ (BEon Mini™) i 3k i %
HhH, KRETE bhvbholigcs ol

812 Pain Clinic  Vol.32 No.6 (2011.6)

— 308 —



Old 8CS Ttrel* 3

Prime Advanced®

Synergy”

Quad lead
Single-lead SCS

Sigma lead

H1 FEE AT LOEL

BEEDHDH T T A LT P A MY SRR
DOTHIT 5.

FHANT KN AN Y RF A ORI,
GHWOBMATELILICMAT, 2827
OYS Iy IEEEHVWAIENTELNILD
L. VY=Y AF LTI ABOERNY 2AKT
GEFSMOBBTH - 72A5, TIA4L AT Fsry
A MY AT L TIESWOEEA 2 K THA
16 MO BFAREE Ao 7.

TSI v IERELTE, YRV A
FATEF Y AN L EF A RN 2EHET
5o EAUEET, FRERLOF Y X ANTEE
A5 ROE ORI (B & BROBRO BRI
ihE) . MO, FIECREEAEIRT A EHT
545 BEEETEFy AN LEFY VR
2T DBEE R D,

—Jj. TFA LT KR AN Y AF AT,
Fo Al ~F xRN 4ET, EREID
F o ¥ AL T 16 A SR EE O BIR (L
o SR BINATIIRE), RIBOE, R
ARIRT B ENTEDD, BMEEZSTIEF Y
YR l~F AN A TH-DREEE R .
i IOFA RN I~F ¥ ANV ADRRE
FIV—TFANETRE, R#EIN-T AL

Quad lead Octad lead
Dual-lead SCS Dual-lead SCS
FETAHEILE ST, BELAEFY Y AW

I~F% AN A ETORBETI LD TE
B, BB, MRV —T AL N—T
ZETHHEOIN—TREETHILNT
XL, 6B ERET S LERVA,
post-stroke pain Tl fiPHICHEHE & 30 5 FEH]
Tk, KEBCHHTHL. Frz, A, i
BAGE A S CHIBGRIENE DA AL, 2hE
NORERMHETERELTBL I EHFTE
5 (E2).

2. Dual-lead SCS OEE

1) T ~—" Rlg#EE & BV dual-lead
DEBEFH®

Dual-lead @ EHIZOWTIL,

O HEEOB LU IEM AR A 5 post-stroke
pain DT, FREZBTEROERB LA
Fhio, PR 2AOEBAMAL, SR
i EHE DR EBIC paresthesia 25T 5 2 &
WCeES (H3al.

@ i T g % 3k A 5 failed-back pain @4EH
Tk, FRMHESIC 2 ROEBEHAL, WT
e DHEFGERIZ paresthesia # % T 52 T

ALYy Vol.32No.6 (2011.6) 913

— 309 —



914

Fh—T A

F N7 A

FHe—"T A

FERBEECERARRB DA A HREEEEESEEEAKEA KRR DL AR A AR SRR R AR KB REEHRA RN
® . » ® N o . - e
P TARLABY : Y FT : TIALTRIN AR
* bt *
e i ie o i 0 ©
* ® ® M
: P i :
=
: £ i :
: P :
» = » M
Fr Ll Of#D T © O:
BrssEsxESREAEREn R0t : :
= »
G =T A D . .
" -
= »
: :
N *
F o3I 2 DFIH H .
EEA A AR E B R R RS AR BN RE

A Mo

T A D

For e 3 OB

F oI 4 DFE

PRAPALEABASBESA VXA VU P EA AU B AR NS S I B A A BB N BN A SR U BRSNS

L

&bﬂ*ﬂi!i‘&.ﬁll!l&t#ﬂl#"l't‘“‘ﬁ#ﬁ"‘* BRUABRAAN AR SR

FN—"T A~Z £7
(26 ¥&EEOETH BlEE)

B3 Synergy” #EIERE # BL /- dual-lead SCS

Pain Clinic

Vol.32 No.6 (2011.6)

— 310 —




X4 a PIER(L & paresthesia B EER é h %’) f‘;: {Synergy@ %li}ﬁflﬁﬁ)
FREOBIS paresthesia 255558 2 h (Fv ¥ 200 1 ORHO

%?“" (@3&

Pt os 2 E GBI L 524 b
&mu&&w& ME R L9 gmm
T FRIORN & B A LT, BN
FIBCEAT S S LIl L » T, KO pares-
ihe%ia BT AIENTE (B3c).

@ W T o> CRPS & % 3k 2 A3 Tl

2 RO 0 8 Mk S 4 10 Wi £ ¢l
PR L, BB & i F RS paresthesia % 5%
Y AT fit:bi Ca7: (M3d).

S THEORED?S FRIZH L wigt &
TRETHIEMICH LT, 1045 11 ML
NV 2 AORFCEB AL, HIE IS par-
esthesia #FHTH LW T2/ (E3e).

® B rp 82124 TRE Ak oo 5006 % 3R A B 4
FICE, B 12 HED S5 1T EREL Xz 2 &
OREBEIEAL, Wﬁ@%ﬁ#%ﬁﬁ@%
SR £ g I o T i & i
I paresthesia %%%‘é*@“% Ci LT a (E31).

b Y —filEEEE, Fy AL L EF Y Y
T2 ORMAE L EIES LTI LT A
oo El MBEER L E LR85 Fr R

NA o0z

1&27 w&n%~m“ GO RBORIE & I B0E % %
W5 B EATEL, BdaldFv AN 1o
By & a:mm@%m HEB I LM B
AbldF v ¥ AN 2 DRI & paresthesia
PER S NAB TR L Twdh, v+ —ifil#
FEE T dual-SCS #1799 Z kI k- T,
CHECUEWEECH - L FREOw & #ii i E
BF L2 paresthesia #5595 2 & L HEE % o
7z (B4c).

2) TIALT RN RN FIHER % B
#- dual-lead DEBEH %

TFA LT K8y AR E B dual-lead
SCS ofFGERIzE, BSOS 3mm T,
FH A OMOHEA6mm Ob O L 4mm O 3
D, WETHBHOBIIZL > TGS

VR HAL (H5).

SO VIER % EH#FET 5 post-
stroke pain EGNZ A L C, R Mg i % 1
WTHRI YN 2 RoRFGER A A L £
TIGA LT Py A M #EsEclE, v —
TADPSTN—T 7 FT 26 MEOHE S N —

v Vol.32 No.6 (2011.6) 915

— 311 —



B4b FEEREE & paresthesia ﬁf“%?;%:h 55 {Synrgy* }ﬁ |
FHEO U, ROl paresthesia 75535 ha (F 4 23

2 OED

Synergy™

PR

i Channel 1 stim,

brteriees

% Channel 2 stim.

Rdc BIMERAL L paresthesia PR SN 58T (Synergy” RIIREER)

Synergy”® flEER CRFy AN 1 L+

TERTLIENRTEDLD, Y V—T AT

AN Z2OMBEEEIFTIEHNTED

RS ORIREfT o7z £72, 70—

IEhE LM, ZV—7BTCRETH -7 TELIIREORER, WHGRE, Wi R
C TR B IS # O paresthesia # F%#4 5 WL LW TELOC, EHEMICEBL A
916 Pain Clinic  Vol.32 No.6 (2011.6)

— 312 —



3~8%3 mm electrode

3-4-3 mm electrode

E5 774 LT RNCA N ARERCERT HMEE

a EEEEES6mm Lo, b

paresthesia * BT L OB L2 b, 4
LEERAIR L ZEACE S (H6).

£7z, ﬁf lrf i g h &‘jl 3{ é}ﬁ}@&«?@&)gg‘% Bw
T Co LUV ISR 2 000 % B f o)
WS &, 1OV OBBCTIRANES. 16V Tk
HP L, 21V CIREET > S Rk
paresthesia BB S Iu/e. T ho F CHHINN
Tk, BB TELwWb oL # 2
HILTWzA%, post-stroke pain X 512, i
A MR 72 S AT AP BT
L MO ARG ST B OB L TLH
FFIC paresthesia TR T AL HTE S (K
7). 7 ??‘%ﬁ“ﬁfﬁi%%ﬁ”*ﬁ%tﬂf:%ﬁfﬁéﬁ&?ﬁ
MO AD R L 53, HES IR IR mE s
HET 57200 plate B S 8~ 168D 4
¥R E“I"““‘ia‘l NG BHIL, ERIIHT AT
5“15 T TR, B A T i R

RERRRSEA SRR L %&ée&?ﬁ*é‘é‘iﬁf@ LzsdEige £
DEEGEWE, HBIRHPAT L 22 A3 i
FIAELERIGH R Tus, Tolah
P RBE OB L S ICliEoE KIZE -

NA Yy Yol32 No

WEENEE X4 om oL

T, SRS BN Tw 5,
3. HlERH S EDOGEES

SAET, BRI T A R EEE O A7)
BlE fa {*ari ack pain. CRPS, V4 o qi i &
Eh IO Z ;5: W&o Ll
:E?r?' éwfi HATRE & 4 - 72 dual-lead SCS *‘&M'J L
HIEIWX 2T, post-stroke pain X
PlioBWThHERB TR A N— L ah
&, JRIEF M1 paresthesia 5% L Aow
PHETIEFTCELL IR o7 Fo
FFx Ly VF A POFRIED CEY OB
ki, FHIMOBRERODL I EHTES.
oy o8, BIARE, TLHNY LB Viﬁ”
T, ketamine-sensitive 7 #E W 2 ¥ LT
low-dose ketamine SIi#8EE R+ 5 = & iz
EoT, ZLDERTHMCETE LR
#6477 Dual-lead SCS & #%H3E8 o K
W, WL wesEe R o Rl & L TR
PR TS

6 (2011.6) 917

— 313 —



e

|
|
i
P2

_—

\
Lok i
[ i
| |
I :
J 4 ¢ B

o=

.»’“'HWM
P
A
e W

PR —————

prc e
i

S

o

=

i

e
T

€
{;‘w

918

B7 BEZECESO post-stroke pain IZ T % dual-lead SCS (Prime Advanced” PR
ADy =TT S & TR S, 21V Tl ABE D
5 7 AT paresthesia #¢

LOV ORBCTIEAE, 16V T
Foh e

Pain Clinic  Vol.32 No.6 (2011.8)

— 314 —



1)

3

M

Mazars GJ: Intermittent stimulation of nucle-
us ventralis posterolateralis for intractable
pain, Surg Neurol 4 @ 93-95, 1975

- Levy RM., Lamb S, Adams JE:Treatment of

chronic pain by deep brain stimulation: Long
term follow-up and review of the literature,
Neurosurgery 21 * 885-893, 1987

Tsubokawsa T, Katavama Y. Yamamoto T, et
al: Chronic motor cortex stimulation in pa-
tients with thalamic pain. | Neurosurg 78 ¢
393401, 1993

Yamamoto T, Katavama Y, Hirayama T, et
al: Pharmacological classification of central
post-stroke pain: Comparison with the results
of chronic motor cortex stimulation therapy.
Pain 72 @ 5-12, 1997

NA oY w7 Vol.32 No.6 (2011.6)

o

ol

6)

.
g
X

— 3156 —

Kumar K, Toth €. Nath RK, ¢t al:Epidural
spinal cord stimulation {or treatment of
chronie pain:Some predictors of success: A
15-vear experience. Surg Neurol 50 110~
121, 1998

Holsheimer ], Nuttin B, King GW, et al: Clini-
cal evaluation of paresthesia steering with a
new system for spinal cord stimulation. Neuro-
surgery 42 © 541-549, 19938

WA, KO, MR, b ReERRE
VIR A Dual-lead % HI v 7 #r il
Bt & low-dose ketamine SUIS#EEE O OF B
. Pain Research 24 @ 9-15. 2009
Yamamoto T, Katavama Y, Obuchi T, et al:
Drug-challenge test and drip infusion of keta-
mine for post-stroke pain. Pain Research
24 1 191-199, 2009

b=
/k’

919



7460 D BOE-RVL, 20N

&) warnmEEORRA

7405653

® LARRERE" B

Key Words : deep brain stimulation, spinal cord stimu-
lation, motor cortex stimulation, fune-
tional neurosurgery

%?‘ﬁ%’f‘”{’%f‘

Par k nsond

< P s Cwa, 351

&j@é%?ﬁﬁ@ﬁﬁinwﬁ?mxfﬁ;
Pl AR L B

i»f O I“’zi‘::;;iia%i%i
L

TlEArddr ¢

"

fwa,: w‘ R, 20 fzgw
E@fﬁé%ﬁ‘éiég%’;f% Bl & %

T:i{g‘fﬁ b 5

3 L5

Twh, %\% L
i 55"{5?*"13;%

LR

BERERIREIMRI O BUE & Ak

g

B BT
L BOMH AT B ML
& > THAPIO B B0 (2 8 1

i A
*L Zzlmplantable ?*ix}‘«e Generator! I?{z

L. WO ARES S0 Th D,
TN T - EVCRRIE N Dl S

e RN - ARCFSE0SRD - ABCOUE) 0

DHLL LT, KRR
' T 5 = & KR BT

WA G TELE

ii ?@“ﬁ T fl’i} 4 DDFE D

BT A0, Bl

gﬁ“&‘ ﬁ}(f"’ T B L ?i;;{;

T A

5» K

;*ssﬁ{ggzﬁ LA L f“z 2 e,

: *’%’{{*?i?%f M*:i ﬁbi&) im %gfwi% ix ;;?” I é;e

AA, M.DL PhDu
a0-17 ; Division

m Appiifs{i Systemn Neuroscience, Department of Advanced Medical Science, and Department of Neurelogical
Surgery, Nihon University, School of Medicine, Tokyo 173-8610, Japan.

— 316 —



74 hod

1 GRS

LERE

L, FhFhoEfs oL 2 Ko s o
FFr 9 Fi(duallead stimuhtla:m %3 ?@ﬁ}ﬁ”é 2,18
(BQ1). FhEoEmT R i

L0 2 KOEHH 6’3{&?%&?&2*@:1@%’“&5’“;&%?
Eh, ﬁﬁ,9$®%&%®ﬂﬁéﬁﬁ¢%i&
12k - T RO Ry BEOS il -
fﬁ%mﬁﬁﬁ&&&:&aﬁﬁﬁ.ﬁ@m
%Wﬁw%@ Sl EEEE ORI L LT
5*?£F}f&‘§£fﬁ VINECF ST I AL LW/ AT
I &ﬁ ﬁ fEOBEL R £ EEAL
T Ay 4 Qﬁ%%i&%waﬂ &%@
REPH & /DRI R 4 ~z§,fw:i
AL, BRI T
A TR 3éw“?:ﬁ%%pé§”gxﬂ xiﬁﬂ
QJ%‘L{-C&ZO”C?EW PR EREEVLBL O A R

BT A Z EATTE L.

poty

(;:“\v {»(}r

S A e 3,»

F s

g

,X
M}‘
s
e

- % Parkinson i i f 2
2 (Vim B/ Vopti

¥
5RO liif““‘

S S RIEE
PR TR RS L B O dual ~1t321€ 1, FERAE AR T
ke vfi fcs TEOE MR LA A S

LU AR

LI HEHOMRAIE L 200 TH L.
WOFFOIPIET ief“w‘x MO 2l
HEETH 5D, WS ONID L TR 4 g
LT E80HZEL B oo s i - X - TRk
&vag BB & &40 (0

iy

I BB P A (VimE) O RS
wh "1"“2%23 R/ BN R/ARSE - IS e :?5 b, HL

SR O BRI AR & DL T
Sﬁ@ﬁ,w&&%%@ﬁ%@§i~m§@%

W) b EFONTEL, LAL, &H

- B R RO B o TR

G AL S 2 nl g
Efm NREd2) FEE

gg;"ﬁw“ﬁfiéfW§ﬁﬁ;aaz@

G LBARB ST

b

-
L »?fwiftu:fi, PLFer L

ASHA fﬁ "?j ;i;

P

g YA ’(»35’!3{5 f?‘ﬂ HIE=F AW A
DL Lf}”'§ L4, o, ?%s‘?’;fi;??f??“iﬁ’?tﬁ“i"

— 317 —



