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IN—F VIR

EB1 STN-DBS

| BB S — i

R
© STN-DBS [&, #ETH/N\—F 2V VmDESNEE - ADLZWESED. (JL—FA)

R

EIERED BB AWED, BOIE T VAL NLORGHI K DRI T3
(Burchiel KJ et al. 1999 II) (The Deep-Brain stimulation for Parkinson's Disease Study
Group. 2001 ). £ < O#MEA, —MH], Wiz [+ 3ADL, motor 2 2 7 & & i35 X
5% Z & %&R LT (Limousin P et al. 1997 ) (Kumar R et al. 1998 V) (Moro E et
al. 1999 IV) (Kumar R et al. 1999 1) (Pinter MM et al. 1999 IV) (Houeto JL et al. 2000 IV')
(Molinuevo JL et al. 2000 IV) (Katayama Y et al. 2001a 1) .

26f5 Dk EF 12 CUPDRS motor 2 2 73 A EIZIE L, 9 D%EIR (Beck Depression
Inventory) D FE & & A FIZAHBE L Cuy 72 (Troster Al et al. 2003 V). 75106 » H# D
FEIRTIE, on/offperiod & & IZEBPREIRIZEGE L T2z (Chen CC et al. 2003 V). 17
FITOMBNZT, BELLGED, HEERE, HROADES & OmoodlZ & A5 7z
(Martinez-Martin P et al. 2002 IV ) .

& 5 ZValldeoriola & i, $17S—F ¥ vV Vimdk & Bl 2 O g HISTN-DBS A (105E 1)
TOBRFNROME 217> T %, Piod—F Y Vi3 & SIN-DBSICHFH L T %
160E & P& IR L, HEFEOREIZ T, HHGH TIZUPDRS motor A I 7 Tffi
HiDon-period & [F]ZFDIRFEN KL HHER X 41, L 2 & motor fluctuation® ¥ ZAF 1 ¥ 7
FAEC A7, ZORRE, Pos—F v VR E IR L T HEEN X
Motz B LUABHBETIE, BTG 2% % Y 7 motor fluctuationhi & 6 1172
(Valldeoriola F et al. 2002 ). %7z, Scotto di Luzio® (%, MifHISTN-DBS (9f5]) & i {]
GPi-DBS (5fl) D5hR % bk L, SINDO S BANTdH - 7= L f&im LT\ 5. Off-period
BEEOREE, ¥ 2AF 2V 7O, LR F/2SOREREDOWTIESTND 2 ER T
7= (Scotto di Luzio AE et al. 2001 ). Katayama 5 (ZSTN-DBS(11f5l) & GPi-DBS(741)
DORERET L, KEO VAR FNIKIB L &< - 72l 2k &, HEEPEIRO SGE
MHIFFT & % LN T 5 (Katayama Y et al. 2000 1) .
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STN-DBSDzhRIFoff-period CRDBASHNTHS. On-period(Cxf U THENTIFE
WD, BEDEDFEEFoff-periodDIE_EIFRRICH S8, motor fluctuation®
ZBHISEERIICERTH .

STN-DBSI& LR RINARTEREWER DS ICTHED LR RINHPIRTE TULELVEE
BlICHETHS.

Off-period D FifeREH 25, Rl & HolE LA R4 L 72 (Moro E et al. 1999 IV)
(Pinter MM et al. 1999 IV) (Houeto JL et al. 2000 IV) (Molinuevo et al. 2000 IV) .

Thobois &5 D18FID6 #HED 7 + v —7 » 7 (ZD S5 H14FITId12H» HET7 11—
7 THE[RET® - 72) Tlid, offperiod Tmotor A I 7 1355%K 3 L 7274%, on-period T
I3H R 137 H > 72 (Thobois S et al. 2002 IV). Vingerhoets 5 D24-[ED 7 + v — 7
v 7 (2005103, 6, 12, 24 » H B TOFH) D5 Tik, UPDRS part D 2 2 7 {3off-
period T45%t% 3 L, Z OfEIZ KIKMTHT D on-periodd 2 T 7IZ—H L T 7%
(Vingerhoets FJ et al. 2002 V) .

Katayama 5 (ZEIEH D 728 L R F73%400 mg/HLEL T U2 HRH T & T WEFIRE
ETEDOVAR F/3(500~990 mg/H) AL TW 2128 2hbo$H S —F Y
YIRNIR ATy I EGIRE 2 FEE U 7245 2> 5, STN-DBSIZ L oK R 7 SRR Bl
DD +3EDOL R RSENIRTE TOAWVWIERIZ, KODEMTH S Z & &2Wis
L T\ % (Katayama Y et al. 2001 1) .

X Bk

1) Moro E et al. Chronic subthalamic nucleus stimulation reduces medication requirements in
Parkinson's disease. Neurology 1999; 53: 85-90.

2) Pinter MM et al. Deep brain stimulation of the subthalamic nucleus for control of
extrapyramidal features in advanced idiopathic parkinson's disease: one year follow-up. J
Neural Transm 1999; 106: 693-709.

3) Houeto JL et al. Subthalamic stimulation in Parkinson disease: a multidisciplinary approach.
Arch Neurol 2000; 57: 461-5.

4) Molinuevo JL et al. Levodopa withdrawal after bilateral subthalamic nucleus stimulation in
advanced Parkinson disease. Arch Neurol 2000; 57: 983-8.

5) Thobois S et al. Subthalamic nucleus stimulation in Parkinson's disease: clinical evaluation of
18 patients. J Neurol 2002; 249: 529-34.

6) Vingerhoets FJ et al. Subthalamic DBS replaces levodopa in Parkinson's disease: two-year
follow-up. Neurology 2002; 58: 396-401.

7) Katayama Y et al. Subthalamic nucleus stimulation for Parkinson disease: benefits observed in
levodopa-intolerant patients. J Neurosurg 2001; 95: 213-21.
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REAM) (AME< EB82~4FR) [CH, STN-DBSOHMREHRENS.
STN-DBSIFEMEAICENRIAMIEFIR OB TH S.

Rodriguez-Oroz & D4AF-[ D 7 + a —7 v 7 (105ER]) DOFEHR Tid, UPDRS motor A
a7, ADLZ 27 & ITHEARSEE MR STz, LR SOG4 HIC
1348%, 4F-HIZI1350%7% - 7=, itk 14F- H OFFill & 44F- H OFHEIZ THREE A BT & h
TIST A —=213hho72, LzA->7T, SINDBSIZiR44EH TH > T HRE LD
—F V) VIR AT & B L3RR T 5 (Rodriguez-Oroz MC et al. 2004 V). Z
5 U 7= BHIW & 2h 3% idmulticentre study T & [AlIAkIZHERR & 11Ty 5 (Rodriguez-Oroz
MC et al. 2005 V). Schupbach & 1337f5D5E-0D 7 4 v — 7 v 7O FEFR %78 LSTN-DBS
DFIRIISFEEZETEHRETH > 7= £ X T 5 (Schupbach WM et al. 2005 V).
Herzog & D67 H (48f) , 125 H (3261) , 24 H (20) 7 + v —7 v TOFER TIZ
UPDRSOEGEH I3 Z h 2 150.9%, 57.5%, 57.3%7% -7z, 2FMIRIIHMER S h Tk
& AR LT3 (Herzog J et al. 2003 V). Tavellad D47f5lDOSTN-DBSD3 % H, 124
H, 24» A7+ 0—7 o 7OMRTIZ, AREICHET) - QOLEZHEL, LA F/ 5 R
EIMC VAR FSFERMEY 2+ % ¥ 7 (levodopa induced dyskinesia) & d3 L 7=,

UPDRS!Z part I, & NICHEASELALNZ., ThoDEMIIVTIO 7 + 1
—7 v 7THBIZB TS » 0 d & » - 7= (Tavella A et al. 2002 V) .
Vingerhoets & D20 D24E-[E D 7 + v — 7 » TOHERTIZ, UPDRS part Il i%off-
medication T45%e 38 L, Z DfEIE KIKFHETDon-medicationtZ —F( L Ty 7z, Hivs—
F U VIREIITIRRE 5 Z N TE, 10HITIIXZEICIED D ZENTE, T5L
7R 24E IHER; X T 72 (Vingerhoets FJ et al. 2002 V) .

—7J5, Meissner512&k % 2 MZBd 2 8ES T, FliL 22812133 2 b id32%
Lotz h, 2FBITIEARIRE 75 - 72, FER & U TSTN-DBSIC & %3653 %24 H
I3 RBEEEN LS T ENTES LB RTWS (Meissner W et al. 2005 V).

X R
1) Rodriguez-Oroz MC et al. Efficacy of deep brain stimulation of the subthalamic nucleus in
Parkinson's disease 4 years after surgery: double blind and open label evaluation. J Neurol
Neurosurg Psychiatry 2004; 75: 1382-5.
2) Rodriguez-Oroz MC et al. Bilateral deep brain stimulation in Parkinson's disease: a multicentre
study with 4 years follow-up. Brain 2005; 128: 2240-9.
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3) Schupbach WM et al. Stimulation of the subthalamic nucleus in Parkinson's disease: a 5 year
follow up. J Neurol Neurosurg Psychiatry 2005; 76: 1640-4.

4) Herzog J et al. Two-year follow-up of subthalamic deep brain stimulation in Parkinson's disease.
Mov Disord 2003; 18: 1332-7.

5) Tavella A et al. Deep brain stimulation of the subthalamic nucleus in Parkinson's disease: long-
term follow-up. Newurol Sci 2002; 23: S111-2.

6) Vingerhoets FJ et al. Subthalamic DBS replaces levodopa in Parkinson's disease: two-year
follow-up. Neurology 2002; 58: 396-401.

7) Meissner W et al. Deep brain stimulation in late stage Parkinson's disease: a retrospective cost
analysis in Germany. | Neurol 2005; 252: 218-23.



A, O 7> ok 1) 7

il

H R
© STN-DBSOMRIEERFF T/, BRIFMZITS T EN—RNTHS.
(JL—FB)
B

STN-DBSO A% /R U 2z #it5 D % < 23 il F4iifi T & % (Kumar R et al. 1998 V)
(Moro E et al. 1999 IV) (Pinter MM et al. 1999 IV) (Bejjani BP et al. 2000 IV) (Houeto JL
et al. 2000 IV) (Molinuevo JL et al. 2000 IV) (Katayama Y et al. 2001 1) .

g A 2 A AT, — (il & g R A e U 2248 R, iR o SGE R 3 A
RICE A > 72 (Kumar et al. 1999 1), Linazasoro & (3.8{51C—l(OSTN-DBS % fiEif7 L 7=.
Offdrug TOEIZ44%, V2 F 2V 7 3 8HE, VAR PG IETTRETH - 724, 3
389 —MOFHi%, ZD%T > BEHE U7z (Linazasoro G et al. 2003 V) .

X @k

1) Kumar R et al. Double-blind evaluation of subthalamic nucleus deep brain stimulation in
advanced Parkinson's disease. Neurology 1998; 51: 850-5.

2) Moro E et al. Chronic subthalamic nucleus stimulation reduces medication requirements in
Parkinson's disease. Neurology 1999; 53: 85-90.

3) Pinter MM et al. Deep brain stimulation of the subthalamic nucleus for control of
extrapyramidal features in advanced idiopathic Parkinson's disease: one year follow-up. J
Neural Transm 1999; 106: 693-709.

4) Bejjani BP et al. Axial parkinsonian symptoms can be improved: the role of levodopa and
bilateral subthalamic stimulation. J Neurol Neurosurg Psychiatry 2000; 68: 595-600.

5) Houeto JL et al. Subthalamic stimulation in Parkinson disease: a multidisciplinary approach.
Arch Neurol 2000; 57: 461-5.

6) Molinuevo JL et al. Levodopa withdrawal after bilateral subthalamic nucleus stimulation in
advanced Parkinson disease. Arch Neurol 2000; 57: 983-8.

7) Katayama Y et al. Subthalamic nucleus stimulation for Parkinson disease: benefits observed in
levodopa-intolerant patients. J Neurosurg 2001; 95: 213-21.

8) Kumar R et al. Comparative effects of unilateral and bilateral subthalamic nucleus deep brain
stimulation. Neurology 1999; 53: 561-6.

9) Linazasoro G et al. Unilateral subthalamic deep brain stimulation in advanced Parkinson's
disease. Mov Disord 2003; 18: 713-6.
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i

STN-DBS®ICIFL N FIESEHDVNE LN K (HEIRSEDFHED AR THD.
GPi-DBSELEB UTcAER CHSTN-DBSDA DK DIHEN T CED.

mfilGPi-DBS, STN-DBS 1019 > TL K P74 %55 (LED) D%t % Lbig,
LEDD 1%, STN-DBSD /5 D A THE (24%) T - 72 (Minguez-Castellanos A et
al. 2005 ). 44D 7 + 1 —7 » TORREBET QOLER]) U72F5R, LR P S0k
B EIEHII348%, 44-H121350%23% - TV 7= (Rodriguez-Oroz MC et al. 2004 V) .
ATHIDSTN-DBSD3 % H, 124 H, 24 HD 7 30 —7 v TOFERTIE, WIhoH
Bz HWTE LA PS5 Uy 7= (Tavella A et al. 2002 V). v
ARG RIZET 32RO 7 v —7 v 7 (205]) DFER T, FIT79%0k C %
ZENTE, IBITIIRAEICIED S Z LN TE, ThbORIB2FMMERE S I T
W 7z (Vingerhoets FJ et al. 2002 V). HIfHISTN-DBS (9f7]) & MiflIGPi-DBS (5f41) D L K
B2 SUER A U U 7245, STNO 7 A 84Ty 72 (Seotto di Luzio AE et al. 2001 1)
STN-DBS 163l & GPi-DBS 1150 Hii T, STND 5 D A Tkt (F-4465%) 23 FJHE T db
- 7= (Volkmann J et al. 2001 II) .

20004E- LIRS, VAP NNEAARICIKETE 22 L 2ndm L IBE<MESh
T % (Kumar R et al. 1998 IV) (Moro E et al. 1999 V) (Pinter MM et al. 1999 V)
(Houeto JL et al. 2000 IV) (Molinuevo JL et al. 2000 IV) .
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1) Minguez-Castellanos A et al. Different patterns of medication change after subthalamic or
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term follow-up. Neurol Sci 2002; 23 (Suppl 2): S111-2.

4) Vingerhoets FJ et al. Subthalamic DBS replaces levodopa in Parkinson's disease: two-year
follow-up. Neurology 2002; 58: 396-401.

5) Scotto di Luzio AE et al. Which target for DBS in Parkinson's disease? Subthalamic nucleus
versus globus pallidus internus. Neurol Sci 2001; 22: 87-8.

6) Volkmann J et al. Safety and efficacy of pallidal or subthalamic nucleus stimulation in advanced
PD. Neurology 2001; 56: 548-51.

7) Kumar R et al. Double-blind evaluation of subthalamic nucleus deep brain stimulation in
advanced Parkinson's disease. Newurology 1998; 51: 850-5.




8) Moro E et al. Chronic subthalamic nucleus stimulation reduces medication requirements in
Parkinson's disease. Neurology 1999; 53: 85-90.

9) Pinter MM et al. Deep brain stimulation of the subthalamic nucleus for control of

extrapyramidal features in advanced idiopathic parkinson's disease: one year follow-up. J
Neural Transm 1999; 106: 693-709.

10) Houeto JL et al. Subthalamic stimulation in Parkinson disease: a multidisciplinary approach.
Arch Neurol 2000; 57: 461-5.

11) Molinuevo JL et al. Levodopa withdrawal after bilateral subthalamic nucleus stimulation in
advanced Parkinson disease. Arch Neurol 2000; 57: 983-8.
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STN-DBS#IC(E, LK R/ ERMIZFRIT OREDEHETES.
EIC LK R AL SEORBIC L HORD, EENEERLERLTNBEERS
ns.

MHIDOPDT6 5 HIRDKRTL AR FSGFERMEY X+ 2 ¥ 7 O % 388 72 (Chen CC
et al. 2003 V). 8f3ldO—fHISTN-DBST, L -k F/SHEATRETL K F/SERMEY 2 F £
7 OWENA 5 N 72(Linazasoro G et al. 2003 V) . 4A7{ildSTN-DBS®D3 % H, 124 H,
247 H7 0 =79 TORRT, VAR FSPMETRETL AR FSSEREY 252D
7 %38 U 72 (Tavella A et al. 2002 V). 18%1D6 5 HHOBEIZ T, Hs—F v v
WRITMETE D ZF AV 7T EHEL T, 25 L3112y HE TR REL
T 7z (Thobois S et al. 2002 V). MfISTN-DBSHUMGAERE 1061 & i/ 3 —F > v VR
FE % STN-DBSIZfif I L T 2 16flD T # & ik L 72465 5R Tld, motor 2 2 7 ITHE %
EONIAL N 572, LhE HMIREREFO 2%, motor fluctuation® ¥ A+ 3V 7
B LIZ L %25 7z (Valldeoriola F et al. 2002 ). %7z, STN-DBS 164 & GPi-DBS 11
il 2 e U 7245 R T Y 2 F 2V 7 OUEEREIRIFS 72 5 72, 7272 LSTN-DBS T
PS—F 2V VIR A65%IE S 3 Z & T & 72 (Volkmann J ef al. 2001 ). Katayama
5 1ZSTN-DBS (11f5l) & GPi-DBS(7f5) % b#g L, GPi-DBS TIEE %M 22 5h K, STN-
DBSTIEFIZL A P/ SEICK RIS > TUAR PSSR MY 2+ 2V 7 2 80E
§ % EhRTW 5 (Katayama Yoet al. 2000 ). F 7-BAEEHOEAEIZOWTEME L
T\ % (Katayama Y et al. 2006 1) .

20004F-LIHTIC S, Y ZAF AV TICH T BIRPARTH 572 DL < OWEG 2 H
5N % (Kumar R et al. 1998 V) (Moro E et al. 1999 V) (Pinter MM et al. 1999 IV)
(Houeto JL et al. 2000 IV) (Molinuevo JL et al. 2000 IV) .

X Bk
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3) Tavella A et al. Deep brain stimulation of the subthalamic nucleus in Parkinson's disease: long-
term follow-up. Neurol Sci 2002; 23 (Suppl 2): S111-2.

4) Thobois S et al. Subthalamic nucleus stimulation in Parkinson's disease: clinical evaluation of
18 patients. J Neurol 2002; 249: 529-34.
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6) Volkmann J et al. Safety and efficacy of pallidal or subthalamic nucleus stimulation in advanced
PD. Neurology 2001; 56: 548-51.

7) Katayama Y et al. Double blinded evaluation of the effects of pallidal and subthalamic nucleus
stimulation on daytime activity in advanced Parkinson's disease. Parkinsonism Relat Disord
2000; 7: 35-40.

8) Katayama Y et al. Direct effect of subthalamic nucleus stimulation on levodopa-induced peak-
dose dyskinesia in patients with Parkinsons's disease. Stereotact Funct Neurosurg 2006; 84: 176-
9.

9) Kumar R et al. Double-blind evaluation of subthalamic nucleus deep brain stimulation in
advanced Parkinson's disease. Newurology 1998; 51: 850-5.

10) Moro E et al. Chronic subthalamic nucleus stimulation reduces medication requirements in
Parkinson's disease. Neurology 1999; 53: 85-90.

11) Pinter MM et al. Deep brain stimulation of the subthalamic nucleus for control of
extrapyramidal features in advanced idiopathic parkinson's disease: one year follow-up. J
Neural Transm 1999; 106: 693-709.
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i S
STN-DBS#ICFEFALE LT, SRAKERE PREIERDLIRT 2 EHHDHD, £
L DBERRHFEERNREO DY SO—)LTHUAFETH D, EEH DXHERIEED
C&(FEL.

20004 LIRT O Tid, APHEIZEMS L <IE—@E T, MR LIKT L Z2un
& DT Z ) (Kumar R et al. 1998 V) (Moro E et al. 1999 IV) (Kumar R et al. 1999 IIT)
(Pinter MM et al. 1999 IV) (Houeto JL et al. 2000 IV) (Molinuevo JL et al. 2000 IV) (Pillon
Betal. 2000 ).

Takeshita & D223LHRO Y 27~ F 4 v 7L ¥ a—I12k% L, moodiZBIL Ti&, #i
I ORDN6.7~T6%TA LI, 5 DIRREIZ s > 7IER232~33.3%, BRIRREIZ L - 72
KEM234.2~8.1% T, PO DMRER L2 EOMEN L1572, &KL L TE, T
I DA A TIIEGENZEA e LN L » - 72 (Takeshita S et al. 2005 I). Funkiewiez 5 13
TTHORE 7 5, 9 DML X < & 57245, apathy & thought disorderid (L L 7z &
WwE LTS, 1RH, 3FEHOEMNGERERE OIS MIEED 5 g, TEIZ kit
B TL2 31T & A EDN—#1ETH - 72 (Funkiewiez A et al. 2004 V). Morrison &
D1THID whFE O PR A A RE (2 B 2 AR T, IR ICHE I O S aBRBED KT A
RBOENTz, 5 D2 TITIETAS NG 5720, FRHBEEEICBE L Tidid - &
D & LK T A2BNZERD 5 7z (Morrison CE et al. 2004 TM). Troster & D26l D
FCid, ik OUPDRS part [ £ QOLOWE L, 5 Dfd[A (Beck Depression Inventory
12 & BEH) OdGE E AREIZEER L T2 (Troster Al ef al. 2003 IV). Herzogb @ 48
D7 xa—7 v TORERTIL, psychotic symptomA 15, 5 DIRREASH, EEIKGE
2322 VB U 72 (Herzog J et al. 2003 IV) . Gironell 5 &, FfHllpallidotomy, MiflISTN-
DBS, JEF4ifol % 84 DD 7L — T 1255 1 B HIFERE % 5l L 7z, Pallidotomy 2" )L —
7 LTG0 — T IERRRERE IS A R R IR Sk 5 72, STN-DBSZ' L
— 7T, semantic verbal fluency® A IZH &K T 23A 5 4172 (Gironell A et al. 2003
). 206ERNZTL R K2 Son/off THillion/off4D D8 4 — ¥ THREMEEEIZ DWW T
AU TIE, WIh e AR &M ie ) - 72 (Perozzo Pet al. 2001 IV) .
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H R
STN-DBS#IC &/ \—F >V VEDmMood DIEDHF CTE S .

STN-DBSOEHEH & L TRt A MEMR 5 75T, HEREICH L Kuig
BHEKITEOOSWMEE LD Er6FTAENS. 15HIOKET, SBMEOMEICITE
EOK T AASN7-A, prefrontal task & obsessive compulsive triall 28 O A3 A
b7z, ke U THRLBIPIICE & 2 2 8IMERIE & <, HEHEA S T
7z (Alegret M et al. 2001 V). 17HIORGET T, AR ALSE I HEFLLRE, 1EIFROAHHIE
& EEIREIC A& 5 7z (MartinezMartin P et al. 2002 V). 7 CORGT, SEBLEIR
DAL ST LR P SEERMEY 25 30 7 ROREAER  8GE L 72, HEERED 2 LA HY
W2 EMNd o720, EE TAGNZ S DILFED 5 ik h - 72 (Chen CC et al. 2003
V). %72, Funkiewiez5 1Z50(517C, L A F/3&STN-DBSONEMGEIRIZ 5% 5 822
DWWTHETL, VAR F/VESTN-DBSE Efik &L EF X =3 3 V& &8, JEITEPL
Ad, ALK, BREAK T2 EMEL TS, ZORBE2S LK F/VESTN-
DBSIE, /3—=F VYV VWRICK U CHBEMICHEEIFKGE ST 5 0ReHb, /S—F v
Y IR O TEEIFERERE 12 (X limbic STN2BH G- L Ty 5 & HEdw L Ty 5 (Funkiewiez A
et al. 2003 V). X 512, Funkiewiez5 377 TO3HED T + v —7 v F2H|EL Tk

, PRRBRERRE EDO B LIZ AL N, IO 2 AT RRELZEHREL T B, ik

ﬁ%%ﬁi&%%ﬁfh# FLAER—E@HETHD, WU AFERIZLDa Vb
T —)LH[RETH A 5 Ll XT3 (Funkiewiez A et al. 2004 V) .

X @k

1) Alegret M et al. Effects of bilateral subthalamic stimulation on cognitive function in Parkinson
disease. Arch Neurol 2001; 58: 1223-7.

2) Martinez-Martin P et al. Bilateral subthalamic nucleus stimulation and quality of life in
advanced Parkinson's disease. Mov Disord 2002; 17: 372-7.

3) Chen CC et al. Short-term effect of bilateral subthalamic stimulation for advanced Parkinson's
disease. Chang Gung Med ] 2003; 26: 344-51.

4) Funkiewiez A et al Acute psychotropic effects of bilateral subthalamic nucleus stimulation and
levodopa in Parkinson's disease. Mov Disord 2003; 18: 524-30.

5) Funkiewiez A et al. Long term effects of bilateral subthalamic nucleus stimulation on cognitive
function, mood, and behaviour in Parkinson's disease. J Neurol Neurosurg Psychiatry 2004; 75:
834-9.




EE1 GPi-DBS & pallidotomy

| i fGPi-DBS D 45 FiH:

H R

® Motor fluctuationZB 9 DETHI/\—F Y RICH LT, mAIGPI-DBSIEoffiFR]
DIEHE L offlFICHIFDmotorA 7, ADLRO7, iRk, FEMRICH T DHENRIC
BN, #EBsnsd. (JU—EFA)

B&

slnll:l

Motor fluctuation A9 2 T H/ S —F > v ViRIcx U, MiflIGPi-DBS % 7= & it fH]
STN-DBS#% 17\, € DEFHRNRRPLR AN % WBMET L7282 K % &, off il I51)
% GPi-DBS & STN-DBSO B RIFIFIEFIE T, of R[] D %54 & UPDRSOmotor 2 2 7,
ADLZ a7, k¥, AhlEHEOA R8G5 258 5 472 (DBS for PD study group. 2001
) (Burchiel KJ et al. 1999 I ) (Nutt JG et al. 2001 10 ).

M HIGPi-DBSO % % Bigf L 72455, total UPDRS, offfis (drug withdrawal) @ motor
Z2a7, ADLZa 7, &k, AnlldE, BifEmets, Biriae, FE%6E, onlk (optimal
medication) IZ¥6 5 Y ZF X V7 227 OWFhOEH il GPi-DBS TH & &tk
% 8 7= (Pahwa R et al. 1997 V) (Volkmann J et al. 1998 IV) (Kumar R et al. 2000 IV) .

X @k

1) Deep-Brain Stimulation for Parkinson's Disease Study Group. Deep-brain stimulation of the

subthalamic nucleus or the pars interna of the globus pallidus in Parkinson's disease. N Engl |
Med 2001; 345: 956-63.

2) Burchiel KJ et al. Comparison of pallidal and subthalamic nucleus deep brain stimulation for
advanced Parkinson's disease: results of a randomized, blinded pilot study. Neurosurgery 1999;
45: 1375-82.

3) Nutt JG et al. Interactions between deep brain stimulation and levodopa in Parkinson's disease.
Neurology 2001; 57: 1835-42.

4) Pahwa R et al. High-frequency stimulation of the globus pallidus for the treatment of
Parkinson's disease. Neurology 1997; 49: 249-53.

5) Volkmann J et al. Bilateral high-frequency stimulation of the internal globus pallidus in
advanced Parkinson's disease. Ann Neurol 1998; 44: 953-61.

6) Kumar R et al. Deep brain stimulation of the globus pallidus pars interna in advanced
Parkinson's disease. Neurology 2000; 55(Suppl 6): S34-9.
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EYMDRBICK > THELEVIN R/ EBERIEIAFRIT7ICRHITDEAMDEL, #
BEND.

MHIGPEDBSIZC K > CLU AR RSERMEY 2R 2 D7 0F LS 0GE - kL, 72,
AHIaMEFEHY 2 b = 7 (painful morning dystonia) 7 £ D FhEEE R S 8GE § S 6EH &
728 517z (Volkmann J et al. 1998 IV) (DBS for PD study group. 2001 II) (Siegfried J et
al. 1994 V) (Kumar Ret al. 1998 IV) (Ogura M et al. 2004 IV ) .

X ik

1) Volkmann J et al. Bilateral high-frequency stimulation of the internal globus pallidus in
advanced Parkinson's disease. Ann Neurol 1998; 44: 953-61.

2) Deep-Brain Stimulation for Parkinson's Disease Study Group. Deep-brain stimulation of the
subthalamic nucleus or the pars interna of the globus pallidus in Parkinson's disease. N Engl |
Med 2001; 345: 956-63.

3) Siegfried ] et al. Bilateral chronic electrostimulation of ventroposterolateral pallidum: a new
therapeutic approach for alleviating all parkinsonian symptoms. Neurosurgery 1994; 35: 1126-9.

4) Kumar R et al. Pallidotomy and deep brain stimulation of the pallidum and subthalamic nucleus
in advanced Parkinson's disease. Mov Disord 1998; 13 (Suppl 1): 73-82.

5) Ogura M et al. The mechanism and effect of chronic electrical stimulation of the globus
pallidus for treatment of Parkinson disease. J Neurosurg 2004; 100: 997-1001.




i

GPINIFHEEEREDFEL, RIMERDMEICK D> TRIRMNRICENELC DD, HE
BHIDEEICERDVETHD.

GPIMIZ I3 RERTEMFAE L, NEAMULER2,/3IC b E B sk, 9 MIGR1, /31 A 5H
9, BTSRRI b 5. GPiF-liD 4 — 7 v I idmotorRL — FIZET 5
BRI T 5. T OMEIIIRMERTE M B O, SHERIER A & TSRS
)2 - CIEEAE, LY, THEOFHKAFIEL T & Eh T,

IS OWENIEAE L 3N, GPI-DBS TIEHIRMEEMONEIZ & - THRRRIRIC
WEUCBZENREIN TS,

GPiO MR T, ARlESS LA PSSR Y AR 2 U 7 AT 508, Wil
HATRRMEE) G L | IFHERHLE T ldoff-drughf D S | A7k hlEE s
A0, NEERE % FIF 312N TLU AR FSEERMEEY 253V 708538 &7z (Krack P
et al. 1998 V) (Bejjani BP et al. 1998 IV) (Tronnier VM et al. 1997 V).

[Alkk D it B i pallidotomy % 47 - 725 T & 388 & 172 (Samuel M et al. 1998 IV)
(Eskandar EN et al. 2000 IV) (Gross RE et al. 1999 IV) .

%72, WINBIOBEESTIZ X - Tintelligence D Z AL 43588 6 17z (Yokochi F et al.
2001 V).

2D &5 IZGPINIZBBRERTES G ST 2D T, HIRRER OEE (2 F E 2%
HWThb.

X ik

1) Krack P et al. Opposite motor effects of pallidal stimulation in Parkinson's disease. Ann Neurol
1998; 43: 180-92.

2) Bejjani BP et al. Deep brain stimulation in Parkinson's disease: opposite effects of stimulation
in the pallidum. Mov Disord 1998; 13: 969-70.

3) Tronnier VM et al. Pallidal stimulation: an alternative to pallidotomy? J Neurosurg 1997; 87: 700-5.

4) Samuel M et al. A study of medial pallidotomy for Parkinson's disease: clinical outcome, MRI
location and complications. Brain 1998; 121: 59-75.

5) Eskandar EN et al. Stereotactic pallidotomy performed without using microelectrode guidance
in patients with Parkinson's disease: surgical technique and 2-year results. J Neurosurg 2000;
92: 375-83.

6) Gross RE et al. Relationship of lesion location to clinical outcome following microelectrode-
guided pallidotomy for Parkinson's disease. Brain 1999; 122: 405-16.

7) Yokochi F et al. Relationship between lesion location and the outcome of pallidotomy for
Parkinson's disease. J Neurol 2001; 248 (Suppl 3): I1132-6.
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GPi-DBSISABHEEERRSE, FFHIEIAD IR T HEEEENEL , RETHD.

GPi-DBSIC & - THEEBETE, PO LU, B, PO (R § 2 #28)
BEDIERPHBTEZEND BN, IZFEAER H#ETH D, FESEMHAEEHS
5 Z L THEROHBRZ 0k $ 25 Z &N TES,

2084 D73 —F V) ViREE I U CHMIGPEDBS % fitifT U, fhifk A 7 20 B RIFE
R I 572, Cognitive impairment indexiZ30%IE EK F L 7225, 1K T %7K L 725
i ZIEFI RIS Z < DLV R FNEHARL T BIERITH D EZEEEHT S
(Vingerhoets G et al. 1999 IV) .

i | GPi-DBS D i % @ .0 B 5T fifli (attention, executive function, visuomotor
coordination, language, visuoperceptual function, learning memory, moodZs &) %17 - 7=
R, AREAMMBEER R ER 238 & 22 5 72 (Ardouin C et al. 1999 V)
(Fields JA et al. 1999 V) (Pillon B et al. 2000 I ) .

X ik

1) Vingerhoets G et al. Cognitive outcome after unilateral pallidal stimulation in Parkinson's
disease. J Neurol Neurosurg Psychiatry 1999; 66: 297-304.

2) Ardouin C et al. Bilateral subthalamic or pallidal stimulation for Parkinson's disease affects
neither memory nor executive functions: a consecutive series of 62 patients. Ann Neurol 1999;
46: 217-23.

3) Fields JA et al. Cognitive outcome following staged bilateral pallidal stimulation for the
treatment of Parkinson's disease. Clin Neurol Neurosurg 1999; 101: 182-8.

4) Pillon B et al. Neuropsychological changes between "off" and "on" STN or GPi stimulation in
Parkinson's disease. Neurology 2000; 55: 411-8.



# =
Pallidotomyld/\—F 2V ViRDESFEIREM(CXT LB TH D, ZDRROIFHHIE
F2FIZEETHD.
mflDpallidotomylC k> CEEFEEPHEEEEHHIRT SOlEEEH DD, —fAID
pallidotomyD XAl & U TIEGPI-DBSF cIdSTN-DBSHH#HERE N S.

—Hlpallidotomy 7T H¥ % SEPIGHERE & ik U 72455, total UPDRS, offtf®motor
237, ADLZ27, VR FSEREY Z2F 207, Bl B8, REovw$ho
HHIZH W T { pallidotomyfif THE A BGEE 238 7z, & 7-offkEE 130K L onlefl] A3
MR U7, ZO%hRITZ6 5 Ak, 125 Ak, 25F%ICHE W T e L 7= (Vitek JL ef al.
2003 II) (de Bie RM et al. 1999 1) (Lang AE et al. 1997 V) (Merello M et @l.1999 1)
(Iacono RP et al. 1995 V') (Eskandar EN et al. 2000 IV) (Alkhani A et al. 2001 I) (Lozano
AM et al. 1995 V) (Kumar R et al. 1998 IV) (Dogali M et al. 1995 II) .

FA & 5HAD LR R2SEERMEY 2 F 3 ¥ 7123 Uitk 24F IR SR 23 e L 7=
23, RO LR F2SGEFME D Z F 2 ¥ 7 ORI 14F- T L 7= (Samuel M et al.
1998 IV) (SchragAetal. 1999 V).

¥ 72, total UPDRS, motorZ2 27, ADLZ 2 73 ffif%24F £ TI3Rh 2 il L 7228,
hit% 3 ~44F-CHliRT & [RIFEE DIRREIZIR - 72 (Baron MS et al. 2000 IV) (Fazzini E et al.
1997 V). Z® X 5 iZpallidotomyid/ S —F ¥ vV VRO MEBHER RIS LERITH B
2y, X ORIRHFHFEFHE S % FTREME 1K,

il D pallidotomy % 17 5 & K irfa® & UWBTF% 5 EDANHEN BT 5 fafiit»
B4 507, mMlF0%17 5 BEO B 55512130 % < & & —MN3H R & 17 5
Z & RHESE XN B (Galvez-Jimenez N et al. 1998 IV) (Kumar R et al. 1998 IV) (Siegfried J
et al. 1994 V') (Tacono RP et al. 1995 V') (Walter BL et al. 2004 1) (Pahwa R et al. 1997 IV) .
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ZEENEDIRBEDEBTHDI/IN—F VY VREBEEICTLTVIimM-DBSEVim-
thalamotomylgEBICEMTHS.

mEIEOIRELIC DV IE, @flldothalamotomy(ldEEFES, B EEEHFDITEN
db, BIFTEIRETHD.

Vim-DBS &Vim-thalamotomyld, EfE® LR RIGERME I AFRIT7ICH—TEDR
RHHBHND.

Vim-DBS, Vim-thalamotomy&®, 5&j, #&), postural instability, HTEEIC
DWVWTDRIRIFHSNIELN.

FRPRHE rh A% (VimA%) [ NHIEAT 22 & D AT % %210 5 IEREIEE (VCR%) & F12GPis
5D AT %32\ 2 WL (Vo) I8k & N7z #1585 mmiIZEDHTH D, /3—F
v UIRICAER S N B FEFIRPIEOIRIK I3 5 BN I F O EE L 4 — 7y T
H%. VimtEDiIMUINZAFEAE S % IRiIC B U 7= et A & fv N M & -V O
SAEBSERICEE L, 205 OfEMIIREO £ D SRS B EME, IEEMEE R
& DEIR % B U k23 6 FERELEE % 17 5 Vim-thalamotomy 23 ik & T8 & 4 % /3
—F VY VIROAEHAE#E L TirbI T & 725 (Ohye C. 1997 VI) (Ohye C. 1998 VI)
(Tasker RR. 1998 VI) , 1990¢EfXICA - T 5 K D IHRERY, Wi 2 DBSAVIm%IZ
U TIAL T3 &k 5127 - 72 (Benabid AL et al. 1996 V). Vim-thalamotomy &
Vim-DBSORCTIZ &4uid, IREROPIHIZNRIZBI U Cdii & THROZEXA S s h
S 72h, ik OBEBESGEIZ DWW T O EE ORI VIM-DBSD /7 35 <, Ekiatng
s, MATRRE, MEERRE, EEIRE & L ORIERH R ATHED 4 #I1XVim-DBS T
HREIAKA 5 72 (Schuurman PR et al. 2000 ). L2 L, ZO@mXiZkiT 5
thalamotomy |3 ffir H 88 SURI D R D A TEEE P 2 e L Tk D, A TIrbh T
W B R 2 AR S B AT SR SR I D W B IR A & E A D R 5 Z & ICiE
B LMLk 5 %, Thalamotomy T, ZEEFEOEIE R, £ /K —F 2
AR=IT 0 EICLo>TE TP RES RE ST S, #4F74 VOHHET
BEb T, Ml 2 FAREDE N RLA & OREERIZAKAT % 80 IXEBMIZ KD < Gl
T Ty, 72, iifllothalamotomy 2 DWW TORITDMET 1A S s
WS, WS —ME TRREA X 2T 2 &SN TS (Tasker RR. 1998 VI). 75—F
Y UIRTIRTTIZZN S DEREME T L T3 Z &N W20, [iflopisf ik
FBNETH A . Vim-thalamotomy!Z ¥\ TEEFE B %2 W12 AT % (Vim-Vo-
thalamotomy) Z & T—lDOFFEfERL L A F/SSBERMEY 2 F 2V 7 ARET S Z L
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SN T3 A (Ohye C. 1998 VI), Vim-DBSE [FIORIR N AL B Z & e &
1T % (Blond S et al. 1992 V) (Benabid AL et al. 1996 V) (Limousin P et al. 1999 V).
MEE) ), LB HIERE, ATREE X 9 % Vim-thalamotomy & Vim-DBSO&hH 13
ALV NI WENL O (Blond S et al. 1992 V) (Jankovic J et al. 1995 V)
(Benabid AL et al. 1996 V) (Limousin P ef al. 1999 V). [l#iEIZ B U 72 &S T H T,
bHEEEDORNRY D B LWL H 5 (Moriyama E et al. 1999 V).

X ik

1) Ohye C. Chapter 11 Functional organization of the human thalamus: stereotactic interventions.

In: Steriade M, Jones EG, McCormick, editors. Thalamus, Vol II Experimental and Clinical
Aspects. Amsterdam: Elsevier; 1997, pp517-542.

2) Ohye C. Thalamotomy for Parkinson's disease and other types of tremor. Part I. Historical
background and technique. In: Gildenberg PL, Tasker RR, editors. Textbook of Stereotactic and
Functional Neurosurgery. New York: McGraw-Hill; 1998, pp1167-1177.

3) Tasker RR. Thalamotomy for Parkinson's disease and other types of tremor. Part II. The
outocome of thalamotomy for tremor. In: Gildenberg PL, Tasker RR, editors. Textbook of
Stereotactic and Functional Neurosurgery. New York: McGraw-Hill; 1998, pp1179-1198.

4) Benabid AL et al. Chronic electrical stimulation of the ventralis intermedius nucleus of the
thalamus as a treatment of movement disorders. J Neurosurg 1996; 84: 203-14.

5) Schuurman PR et al. A comparison of continuous thalamic stimulation and thalamotomy for
suppression of severe tremor. N Engl | Med 2000; 342: 461-8.

6) Blond S et al. Control of tremor and involuntary movement disorders by chronic stereotactic
stimulation of the ventral intermediate thalamic nucleus. | Neurosurg 1992; 77: 62-8.

7) Limousin P et al. Multicentre European study of thalamic stimulation in parkinsonian and
essential tremor. J Neurol Neurosurg Psychiatry 1999; 66: 289-96.

8) Jankovic J et al. Outcome after stereotactic thalamotomy for parkinsonian, essential, and other
types of tremor. Neurosurgery 1995; 37: 680-7.

9) Moriyama E et al. Long-term results of ventrolateral thalamotomy for patients with Parkinson's
disease. Neurol Med Chir (Tokyo) 1999; 39: 350-7.



Illﬂﬁiﬁ

2-1 N2

H R

O EYEETTOIFEINE SN FADLICKEZR T2 K D IHFARRMEIREL CW T D HNEH
BEE LT, Vim-DBS&Vim-thalamotomyldB#MTHSD. (7L —FB)

© Vim-DBS, Vim-thalamotomy&®, EHIEABAIOIREICK T 2RISR EEBRDIR
BICLERTSD. (JL—FC)

© Vim-DBSO#REHIERIGRAICHIE > THifi gD, (UL —FC)

i

EH

VimA% O e SN SRR S R B U 2= eI 2 e 9 5. Z Ok A B 5E
PREERGIC TR U ORI ELEEE 4 1T 5 Vim-thalamotomy & (Ohye C. 1997 VI) (Ohye C.
1998 VI) (Tasker RR. 1998 VI) (Zirh A et al. 1999 V) , MRS % ¥4 & U €78 X0f
¥ %47 Vim-DBS (Benabid AL et al. 1996 V) (Koller WC et al. 2001 V) A3 3EAIHEPTHED
TREIZ RS 2 FREHE L TIThbh T3 A, /S—=F 0 ) ViR, AEMREK, £%
PEREALRE 1Z & 5 R4k A X5 & L 7zVim-thalamotomy & Vim-DBSORCTIZ LU, R
OIHEHFIZB L TIME THRBAZEITA DN AE > 728, itk OFEBESE I DWW
TOBRBOMIVIM-DBSO 23 <, Rk dtSrebeds  BAThas, fabad,
BRI 75 £ D EIE R A HHED 74 %13 Vim-DBS TH 312 {KA* - 7= (Schuurman PR et
al. 2000 ). 7z, REMREZ T 268 L U7 GBI T RIROBRTH - 7%
(Pahwa Ret al. 2001 ). L2 L, /S—=F 2V VIROETE SN2, thalamotomy
DFFEBAI T b T 5 vVl ik % Fivy 7zVim-thalamotomy & 13575 5 Z & &
FZRL AL TEE 5k, 26 O TIZVim-DBS & Vim-thalamotomy® & — 7

FEXTELIRICTdh B A%, HEh & BEE AR O B AT 13 R e 5 & O S H 5 (Kiss
ZH et al. 2003 V') (Yamamoto T et al. 2004 V). {R¥kD #0118 R DBSO 1 FHFEF O fi7
L & QIS HBMAEL T BB DA S, 72, S—F VY VRO & R
&, ARREMHRE TR BBV ORKE AL ZenHD, ZOKS &2 4 TOHR
HRAIZ DWW I TR DR RS 5 & T3 (Shahzadi S et al. 1995 V) (Benabid AL
et al. 1996 V). Vim-thalamotomy D $iREKINHIIRIZSFE-LL LD BHIZH 72 > Thefe 9
5 Z EME X T 5 A (Ohye C. 1998 VI), Vim-DBSIZ #641T & thalamotomy & [F]
FRIZ6HELL O RIIC D72 o TR AIREIHI AR o NS ZeARESN TS
(Rehncrona S et al. 2003 V). ZOfhdiG#EEE LTH v v F 4 712 & Sthalamotomy
NHY, BIFRBEEIR»HE D22 H % 7 (Young RF et al. 2000 V) (Ohye C et al.
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2005 V), EELERMORIEHO®RE S H 0 (Siderowf A et al. 2001 V), G5 %
BB 72> CIRHIBISRO T — 2 BB ETH A9 .
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AREVEIRE TIX, ZOWED? S WMl T BEE 2hd ZehZuv, mfl|o
thalamotomy {3 I f & — Wik PRaE 4 X 729 Z & H 5 T 5 728 (Tasker RR.
1998 V), mifl|d3G4, Vim-DBSH {7415 (Taha JM et al. 1999 V) (Pahwa R et al.
2000 1) (Ondo W et al. 2001 V). F7z9888, 7, KR & DV H W Zmidline tremor
12U T MHOVIm-DBSH RN 5 Z & s T3 (Taha JM et al. 1999 V)
(Obwegeser AA et al. 2000 V) (Putzke JD et al. 2005 V). L2 L&A 6, iifllodVim-
DBS T F O Vim-DBSIZ Fo X TH Efey, P-pfne s 23 I8 L 9711728 (Taha
IM et al. 1999 V) (Putzke JD et al. 2005 V), ZD ) 22 % ERARNRH 50 E 5 »
2OV, EEHSET 2500,
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SHEMBLEC L DIREIC[Ethalamotomy 3B TH DD, SHIEDFEER, BHEE
higWfcs, HJEBIICIEEND SNIELY.
SHMBELEC T HVIm-DBS[EFBMTHD, BEODHEEFENZR LEED. €

2L,

MROBRHHFESN, SEEOTOTS LAEENUNECTHD.

AIBTOHRE XD A, WORIZ B WO TE S R PEMALRE I E IR O SR K & 7
ZHBELFERTH 5. 19604F-1K & 0 thalamotomy 23 TN T E 722, BRHHIZH7Z2-T
BIRDBEHRE L N & & HEEREE, W TREE L EDAIHEDRERNENT &2
M Td > 7= (Alusi SH et al. 1999 V). Alusib> D — Z 3 ¥ b v —JLWf5E Tl (Alusi
SH et al. 2001 V) B DZ84s FEBIRRML O EEIk & FEREPRE D& L WBGE Al &
NT032, ZOBEMBIIMHEIFETHS. —F, Vim-DBSIZDWTIE, D
Wishartb DY Z7~v 7 4 v 2 L ¥ 2 —I2K&% & (Wishart HA et al. 2003 1), flith$s
569 B RUKANH] 2387.7%1Z , ADLOSTE A176.6%12 15 6 N7z, BIEHIRIE R 13 0 1457
B ZVH, MO RBIBIEEG CF225 H) 2 GATE D IR EHRT 572012
AN D 71 25 L ZEHHBBE T & - 72, Thalamotomy & Vim-DBSOEF 12D\ T,
PREE DIHIZI R IZ Dy Tidthalamotomy 23 E L TV B 5, Ak ADFED FAEE 5
WS WA b 5 (Bittar RG et al. 2005 V).
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prospective case-controlled study. Brain 2001; 124: 1576-89.
3) Wishart HA et al. Chronic deep brain stimulation for the treatment of tremor in multiple
sclerosis: review and case reports. J Neurol Neurosurg Psychiatry 2003; 74: 1392-7.

4) Bittar RG et al. Thalamotomy versus thalamic stimulation for multiple sclerosis. J Clin Neurosci
2005; 12: 638-42.




# =
EETESPIMER DHEXIIREL T U T, thalamotomyldBTH B H, KENEEH
E(BBEEE, HTEE)DREXREFIEL, BEEEHEHZEEZEUELES L SEFEHUWVR
HODIEBIICRDRETHD.

EIETEISIMER ORI K, Vb b Holmes type DR IZK L, thalamotomy % 17
> 7zKraus & DA T, 88%IZ Rt IR D EGE N A S A, 65%IZIHK AN L el
EXE SN2 (Kraus JK et al. 1994 V) .

LU, Mgk, BArfad i & ORHEh) 4 A 00E & 38%IZi8 72728, Tl
JMFESEBNCIRA RETH S & LT 5, WWREAN 55 2 T, ablative surgery &k ) DBS
DHFPIHELZD THBH, BUED L Z Alarge seriesD ¥R 513 71 > (Benabid AL et al.
1996 V) (Umemura A et al. 2004 V) (Foote KD et al. 2005 V). W7t D iz D
T3, 2O TR & RN ZEREERK TH D |, thalamotomy TR T 5554, i
DOHREk & D & K= L EHHEEABE L X7z (Ohye C. 1998 V). ¥4, fzerhii
PREIZDWT S, DBSIZ & B16EOME 2 HI T D (Benabid AL et al. 1996 V) (Goto
Setal. 2004 V) (Yamamoto T et al. 2004 V) , SHOREI T I NS,
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|GPi-DBSO I (1)

R

O EEMEHMIX 27 FMEAIGPI-DBSHEMTH D, #HEREINS. (I —FA)

O BRUEEFHEI A ST THEICK O TIINRNEREDHOSND I ENSHDDT, FEAIK
MMEDOESMIRA T T, BHREREEDRAEBHZIFNIEEAIGPI-DBSH LR
&Nns. (JL—FB)

f& it

FEOME T, BEMEY Z b = 712549 2 MifIGP-DBSO AR 235788 5 1Ty
5. S CTHERMEESMEY 2 b =TI 2 IEFIRPEN TS LT 5 WG
2w,

SRR RGMEY 2+ = 71239 2 W IGPIDBSO IR Tk, DYTLE{E TP
(DYT1+) & &R (DYT1—) DN A5G L 5Tl D, DYTIHEII XT3 5 305 253
NTW5 LT HHEHNL 0 (Bereznai B et al. 2002 V) (Krauss JK et al. 2003 1)
(Krause M et al. 2004 IV) (Lozano AM et al. 2004 1) (Cif L et al. 2003 V). Coubes 5 (37
BlODYT1+ % (65123 N ISiIGPIDBS & 114y, P #90% &\ 5 FHH 25 %h
REME L TS (Coubes P et al. 2000 V). —J, ZhEaktLa O nifia & xf HEgl
(Vidailhet M et al. 2005 II) TIIDYTLE(E T O A MBI HEE T, KR 2 b
=7 BE IR U CliflIGPIDBS B AR ThHh B L L Tinvs.

FRVERGYED 2 =712/ L Tid, DYTLEIZ TOHAMEIZ A, 2 b 5 3 il GPi-
DBSHETH S LEAZLNDLDTHIEE NS,

TG Y 2 b = 71239 2 MIGPIDBSO M R 4 A2 G 2 b =7 D
TNEHBL7=MEEATAD L, JFEREY X P =7 OFUEER(Y 2 b =7 O
fifiix vy "1 & Burke-Fahn-Marsden Dystonia Rating Scalel= Tf7bHI T3 ) 2355950%(2
KU, FFEMEY Z b =7 25%910% (Eltahawy HA ef al. 2004 IV) |, 74% (JF3&ME) (12X L 25%
(eF& M) (Krauss JK et al. 2003 ), 93% (M) 125 L 24% (e 14) (Cif L et al. 2003
V)T EHEREY 2 =T ICd T 50RIEF5 5. 722 UnEEESEY 2 =
7 T Z DORIROFEEIIIEFNC K 532K & < (Cif Let al. 2003 V), #5hhil & s &
T3 (Taira T et al. 2003 V). %72, dystonic pain®DE 7% £ & &8 7= AREGE
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FIZEWEDE H B (Krauss JK et al. 2003 IT) (Cif L et al. 2003 V) DT, SEFHEHiMED
EGWDZ =7 THD, FEGER L EOBRSEE A 5 T USRS EY X b
=712 HiIGPI-DBSAHESE X 1 5 .
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3) Krause M et al. Pallidal stimulation for dystonia. Neurosurgery 2004; 55: 1361-70.
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54: 613-21.
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2HMIRA NZTOEFEEICK T HMEEIGPI-DBSO*RIZTE, 45, MEEICEAIT
Hbbh, BHDEFHCEEBDHEIEIZNLDESD.
F/c, MAIGPI-DBSI&, dystonia-associated painlcxd U THEMN THD.

B HE APl EHE)) OSGEITSE, e, WUAGCEIN, EmoOEB P SEEICB L
TIEdH F D RIRI 55 > 72 (Vidailhet M et al. 2005 1T ) .

)6 A (dystonia-associated pain) DEGEII IR E F-{, ZL L OHITHIFTZ %
(Coubes P et al. 2000 IV) (Katayama Y et al. 2003 IV) (Krause M et al. 2004 IV) .

X ik

1) Vidailhet M et al. Bilateral deep-brain stimulation of the globus pallidus in primary generalized
dystonia. N Engl ] Med 2005; 352: 459-67.

2) Coubes P et al. Treatment of DYT1-generalised dystonia by stimulation of the internal globus
pallidus. Lancet 2000; 355: 2220-1.

3) Katayama Y et al. Chronic stimulation of the globus pallidus internus for control of primary
generalized dystonia. Acta Neurochir 2003; 87 (Suppl):125-8.

4) Krause M et al. Pallidal stimulation for dystonia. Neurosurgery 2004; 55: 1361-70.
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EHMIRA 7T HEfIGPI-DBSTIE, A ADITTHRIMRELICIRNTL S
Bihie DT, HRHEICIRAEDRFBRERDVECTHD.

EGMEY Z b =723 U TGPEDBS %17 - 72356, AR B 5 £ TlZ1~
67 HOHM A H 45 Z &AL OMEIZHE WY 5T\ 5 (Eltahawy HA et al.
2004 IV) (Bereznai B et al. 2002 IV) (Coubes P et al. 2004 IV) (Krauss JK et al. 2003 II)
(KatayamaYet al. 2003 V). FRCH AR F CICE - 2 RIS HE 5 2 4 TR

CkdE, EREUEYVZA =T ORARIRRKIRIEBE TIF2ETILEENTND
(Yianni] et al. 2003 V). ZD &9 BBERRIZONWTOMZ IS Mz & Tk
Uy,

SIRFBBONER L, TV =7 HEAREL, SV TOW-LDEVZI=T
REANWET D L b TEH D (Vidailhet M et al. 2005 I) (Cif L et al. 2003 IV)
(Vercueil L et al. 2001 V), 24EL)L Fi2h 7z 5 TRE L 7281 %789 (Coubes P et al.
2004 IV) (Krauss JK et al. 2003 1) (Krause M et al. 2004 V) ,
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1) Eltahawy HA et al. Primary dystonia is more responsive than secondary dystonia to pallidal
interventions: outcome after pallidotomy or pallidal deep brain stimulation. Neurosurgery 2004;

54: 613-21.

2) Bereznai B et al. Chronic high-frequency globus pallidus internus stimulation in different types
of dystonia: a clinical, video, and MRI report of six patients presenting with segmental, cervical,
and generalized dystonia. Mov Disord 2002; 17: 138-44.

3) Coubes P et al. Electrical stimulation of the globus pallidus internus in patients with primary
generalized dystonia: long-term results. J Neurosurg 2004; 101: 189-94.

4) Krauss JK et al. Chronic stimulation of the globus pallidus internus for treatment of non-dYT1
generalized dystonia and choreoathetosis: 2-year follow up. J Neurosurg 2003; 98: 785-92.

5) Katayama Y et al. Chronic stimulation of the globus pallidus internus for control of primary
generalized dystonia. Acta Neurochir 2003; 87 (Suppl): 125-8.
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EHMRIRA M7 ICHHT HCPI-BDSORFERMLIE, N\—F VYV URICHTDENER
¥, GPIDEERIEHEHNTHS.

EGMEY 2 L = TISH$ 5 GPEDBSORIIFERALIL, 75— F ¥ v VRIS 2 e
7 & ARk, GPIOSIEHERHRE AT HHI T3 (Bereznai B et al. 2002 IV) (Krauss JK et
al. 2003 1) .

HBGRIEE UTid, IS 130 Hz, 73U Z1E210 nsFEED DA% < | il mRE
B S=F VY VRIS T ZN LD EEOVEENMETH 5 & T3 (Bereznai
B et al. 2002 IV) (Krauss JK et al. 2003 II) (Vidailhet M et al. 2005 11 ) (Yianni ] et al. 2003
IV) (Vercueil L et al. 2001 IV) .

X K

1) Bereznai B et al. Chronic high-frequency globus pallidus internus stimulation in different types
of dystonia: a clinical, video, and MRI report of six patients presenting with segmental, cervical,
and generalized dystonia. Mov Disord 2002; 17: 138-44.

2) Krauss JK et al. Chronic stimulation of the globus pallidus internus for treatment of non-dYT1
generalized dystonia and choreoathetosis: 2-year follow up. J Neurosurg 2003; 98: 785-92.

3) Vidailhet M et al. Bilateral deep-brain stimulation of the globus pallidus in primary generalized
dystonia. N Engl | Med 2005; 352: 459-67.

4) Yianni J et al. Globus pallidus internus deep brain stimulation for dystonic conditions: a
prospective audit. Mov Disord 2003; 18: 436-42.

5) Vercueil L et al. Deep brain stimulation in the treatment of severe dystonia. J Neurol 2001; 248:
695-700.




GPi-DBSO % 4 EIZDOWT

i S

O 25MIXFZ7ICXHT DMmAIGPI-DBSTIFERA, =XiE, HMEEICXH T DHEIROIE
L. (JU—FA)

B B

BIMERNCBE U I ARGy, RFEESE, UV — FIFE R E R 12H 55, 8M,
& RBEZ E1xP T B EIERNZERY 5 Ty Zsuy (Coubes P et al. 2004 IV) (Krauss
JK et al. 2003 II) (Vidailhet M et al. 2005 1) (Coubes P et al. 2000 IV) .

X @

1) Coubes P et al. Electrical stimulation of the globus pallidus internus in patients with primary
generalized dystonia: long-term results. J Neurosurg 2004; 101: 189-94.

2) Krauss JK et al. Chronic stimulation of the globus pallidus internus for treatment of non-dYT1
generalized dystonia and choreoathetosis: 2-year follow up. J Neurosurg 2003; 98: 785-92.

3) Vidailhet M et al. Bilateral deep-brain stimulation of the globus pallidus in primary generalized
dystonia. N Engl ] Med 2005; 352: 459-67.

4) Coubes P et al. Treatment of DYT1-generalised dystonia by stimulation of the internal globus
pallidus. Lancet 2000; 355: 2220-1.
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EHMIRANZ7I(CX T Hpallidotomyld, GPi-DBSEEENERAMFEL, HFCHA
IR CIEFESE, BTN ORI DEIERABD DEREINEL.

EHMEY 2 b = 712k B ifllpallidotomy Tid30~80%D e # % 7/~ (Ford B,
2004 V) & Xh Tk D, FEHIIZIZGPIDBS & RO IR EBD 5. —XMEV 2 =
TRV Z =7 KD EATHD, BAMRPBND ETICBHERT D L
W 72558 GPi-DBS L REETH % (Lin JJ et al. 1999 V) (Ondo WG et al. 1998 IV)
(Lozano AM et al. 2004 IV)

7=72L, BHzROME 1T %<, % 7-prospective randomized clinical trialZs £ &
frbfeCanzgyy, mIBSER S TITEEE, W b, SRR 2 R8IEH- A5 0 |
FRONRICRT 2 REESAHTH 5. il & S ICHREED I L IR Tn

% (OndoWGetal. 1998 V). L7=H 5T, —HIpEiA, GPi-DBS%E 1T A 2\ M EFIL
M TIIHESE X e,

X ik
1) Ford B. Pallidotomy for generalized dystonia. In: Fahn S, Hallett M, Delong MR, editors.

Dystonia 4: Advances in Neurology. Philadelphia: Lippincott Williams & Wilkins, 2004; 94, pp287-
299.

2) Lin JJ et al. Pallidotomy and generalized dystonia. Mov Disord 1999; 14: 1057-9.
3) Ondo WG et al. Pallidotomy for generalized dystonia. Mov Disord 1998; 13: 693-8.
4) Lozano AM et al. Pallidal stimulation for dystonia. In: Fahn S, Hallett M, Delong MR, editors.

Dystonia 4: Advances in Neurology. Philadelphia: Lippincott Williams & Wilkins; 2004 (94),
pp301-308.




i S
EBMI A 7O U TIFRARBIRIMT, SRR EDIC—EDFHHLZESNTHS

g, FCBARRBIRMN CIISERSELEOGHEDZV. Lichio ThHELBITHE
L.

Cooperi3226 A\O &G 2 b = 71ZVL nucleus & 7z ldcentromedian nucleus® i1
i 4Ty, S8R OIS T25%DIERIZgood, 45%Zmoderate effect 58 7=
(Cooper IS. 1976 V). #fithY 2 b =712 L TRIRA DB WES>TH B, £7-
Tasker 513, 25%DREFNZ25~50%DEE %, & 5 1Z25%DREHNINZ50%LL_EDOEE % A
7oy, 20%DREFNC S IE 8 A DFRE & ¥ 72 U 7= (Tasker RR et al. 1988 IT) .

ZOEH IG5y 2 b =TI 2 R Firidthalamotomy & W 5 i T19504-4K
Poirbh, £ OWREN B DA, FEET 2EOE N, FARTTEREEOER, 51
i EIX X XETHS. Yoshor 5 idiflipallidotomy & ifHthalamotomy dD ik S
ZHEE U 7243, pallidotomy T3 145 H 7(5 T %h L 72D 12 %} L thalamotomy T 131831
thb 3 20D E % i85 D AT & - 72 (Yoshor D et al. 2001 1) .

MY 2 b = 712X ¥ b thalamotomy Tid, modern technology T1T 4> 17z HLlschit
Feh 75 < FHh R &2 FBINIZEHE$ 5 128 > Ty (Krack P et al. 2001 V). il
Tl T3S aERREREE 2 £ O A HHE B & & (Hariz ML 2000 V)

& 7RI (2D Tid, GPiDBS 7f5i] & thalamic (VLp)-DBS 1251l % Husehat L
72872 (Vercueil L et al. 2001 V) 23% % 7%, thalamic-DBS T AR A3 RILE20 6 hix
Motz bk, 2520 2 =716 3 2 HRF MO RICIE—E L 728 D
<, fERE R A,

X ik

1) Cooper IS. 20-year follow up study on the neurosurgical treatment of dystonia musculorum
deformans. New York: Raven Press; 1976, pp423-452.

2) Tasker RR et al. Thalamotomy in generalized dystonia. Adv Neurol 1988; 50: 615-31.

3) Yoshor D et al. Comparison of thalamotomy and pallidotomy for the treatment of dystonia.
Neurosurgery 2001; 48: 818-26.

4) Krack P et al. Review of the functional surgical treatment of dystonia. Eur | Neurol 2001; 8: 389-
99.

5) Hariz MI. Complications of movement disorder surgery and how to avoid them. In: Lozano A,
editor. Progress in Neurological Surgery. Basel: Karger; 2000 (15), pp246-265.

6) Vercueil L et al. Deep brain stimulation in the treatment of severe dystonia. J Neurol 2001; 248:
695-700.
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H R

EBIEHNDORY U XABFIRDENTHS.
EREOAREEHRERIT S Z 2 THEWEEEETDD.
REERDRRERRIAECED BN TS BME TN TS .

/I

fti

FEMRISEILEF CTIREBORFC A =7 Th LRI THEY , HUnAEL
& B ITEEPGETHIND AR Y ) X 2 mREFTER 0GR —RIRTH % (Balash Y et
al. 2004 1) (Skogseid IM et al. 2005 V) .

AV X ZAHROIRO LA, S FIEAMBTHE TE 20EAICE, &
PRI ALEWT IR AL DA IR E L TRRO 6N TE D, ARIEIZHIB0%D
f5IC & % (Cohen-Gadol et al. 2003 V) (Braun V et al. 2002 V) (Munchau A et al. 2001a
) (Munchau A et al. 2001b II) (Chawda SJ et al. 2000 IV) (Ford B et al. 1998 V)
(Krauss JK et al. 1997 V) (Braun V et al. 1994 V) (Bertrand CM, 1993 V). ZEIRIIARY
PRI, BertrandDJFVEICA T, K DIKREO ST EI O D2 lE S hTn
% (Braun Vet al. 1994 V') (Taira T et al. 2002 IV, 2003 IV) .

TR 2 BRI & 2 B3 2 D TR < frbN T & 7248, Hifil
DOFMiNVETH D ANESEE 25728, DBSOIT A2 % BUETIIHER T 0
(Loher TJ et al. 2004 1) .

FEVERISEIC R 2 k4 £ ODBSIE, SEfIRE 2 HUL S s DD, ZDREFHK
WEHEY. X T Zen (Kiss ZH et al. 2004 V) (Eltahawy HA et al. 2004 V).

DIwiid, Faam s st e SOfee Bl iy 4 £ OF HESREG Tz,
B CIRER THIM 2580 72 & § 5 E T L0,

X ik
1) Balash Y et al. Efficacy of pharmacological treatment of dystonia: evidence-based review
including meta-analysis of the effect of botulinum toxin and other cure options. Eur J Neurol
2004; 11: 361-70.
2) Skogseid IM et al. Long-term botulinum toxin treatment increases employment rate in patients
with cervical dystonia. Mov Disord 2005; 20: 1604-9.
3) Cohen-Gadol AA et al. Selective peripheral denervation for the treatment of intractable
spasmodic torticollis: experience with 168 patients at the Mayo Clinic. J Neurosurg 2003; 98:



1247-54.

4) Braun V et al. Selective peripheral denervation for spasmodic torticollis: 13-year experience
with 155 patients. J Neurosurg 2002; 97 (Suppl) : 207-12.

5) Munchau A et al. Prospective study of swallowing function in patients with cervical dystonia
undergoing selective peripheral denervation. J Neurol Neurosurg Psychiatry 2001; 71: 67-72.
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resistant patients with cervical dystonia. Brain 2001; 124: 769-83.

7) Chawda SJ et al. Pattern of premature degenerative changes of the cervical spine in patients
with spasmodic torticollis and the impact on the outcome of selective peripheral denervation. J
Neurol Neurosurg Psychiatry 2000; 68: 465-71.

8) Ford B et al. Outcome of selective ramisectomy for botulinum toxin resistant torticollis. J
Neurol Neurosurg Psychiatry 1998; 65: 472-8.

9) Krauss JK et al. Symptomatic and functional outcome of surgical treatment of cervical dystonia.
J Neurol Neurosurg Psychiatry 1997; 63: 642-8.

10) Braun V et al. Selective peripheral denervation for the treatment of spasmodic torticollis.
Neurosurgery 1994; 35: 58-63.

11) Bertrand CM. Selective peripheral denervation for spasmodic torticollis: surgical technique,
results, and observations in 260 cases. Surg Neurol 1993; 40: 96-103.

12) Taira T et al. A new denervation procedure for idiopathic cervical dystonia. J Neurosurg 2002;
97 (Suppl): 201-6.

13) Taira T et al Selective peripheral denervation of the levator scapulae muscle for laterocollic
cervical dystonia. J Clin Neurosci 2003; 10: 449-52.

14) Loher TJ et al. Functional stereotactic surgery for treatment of cervical dystonia: review of the
experience from the lesional era. Stereotact Funct Neurosurg 2004; 82: 1-13.

15) Kiss ZH et al. The Canadian multicenter trial of pallidal deep brain stimulation for cervical
dystonia: preliminary results in three patients. Neurosurg Focus 2004; 17: E5.
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SREEREIA 7)) ICHUTE, EEIEHNDINY U X ABREATES CERR
XHAIDREER, RRDENRFiT (FEllT - DBS)H'EIH 5ND.

HRE(BEMEY 2 P =7)13, BRI MEE L UTIEA & hu0 BRI
EuERfTbhsZlddo72. LirL, BFERHPAI=T7O—2D8TH DK
BEEIEA% % 4 U 72sensory input& motor outputDFEARHIZ L 5> T Z 5 Z & A5E
b kI 572 (Blood AJ et al. 2004 V) (Byrnes ML et al. 1998 V) (Filipovic SR et
al. 1997 V) (Ibanez V et al. 1999 1) (Ikeda A et al. 1996 II) (Niehaus L et al. 2001 IV)
(Siebner HR et al. 1999 V) (Toro C et al. 2000 IV) (Yazawa S et al. 1999 IIT) .

WEEEIZmotor output KA DA TH I Y b u— LA HIE L =B IGER~ND R
V) X ZERBITER BTN 28 E <, YIRGHEIC TI0%, LOZIR» G 5N
TWwa, LaLl, #hHe & s IREIRITENE-RRIORE 2 0 EHE T 25488 5
5. FZHATE, FOVZF=TIIRHLTEY ) X ZARRORREETIIZED 5h
T2 (Byrnes ML et al. 1998 V') (Cole R et al. 1995 1) (Koelman JH et al. 1998 1)
(Ross MH et al. 1997 ) (Turjanski N et al. 1996 IIT ) .

KIS OFREA HI L LT, A OmERK, KO & A7 Ha ol (1
fii - DBS) A¥frbt, REIEIFHMHERO®RE 2 XN T 5 (Goto S et al. 1997 V) (Lozano
AM et al. 2004 IV) (Mempel E et al. 1986 V') (Shibata T et al. 2005 V) (Siegfried ] et al.
1969 V) (Starr PA et al. 2004 V) (Taira T et al. 2003a V) (Taira T et al. 2003b V).
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222:167-70.

4) Ibanez V et al Deficient activation of the motor cortical network in patients with writer's cramp.
Neurology 1999; 53: 96-105.

5) Ikeda A et al. Abnormal sensorimotor integration in writer's cramp: study of contingent



negative variation. Mov Disord 1996; 11: 683-90.
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cramp. Neurosci Lett 1999; 262: 133-6.

8) Toro C et al. Movement-related electroencephalographic desynchronization in patients with
hand cramps: evidence for motor cortical involvement in focal dystonia. Ann Neurol 2000; 47:
456-61.

9) Yazawa S et al. Abnormal cortical processing of voluntary muscle relaxation in patients with
focal hand dystonia studied by movement-related potentials. Brain 1999; 122: 1357-66.
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Disord 1995; 10: 466-71.
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1998; 142: 1768-71.
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13) Turjanski N et al. Botulinum toxin in the treatment of writer's cramp. Clin Neuropharmacol
1996; 19: 314-20.
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cramp. Neurology 1997; 49: 1173-4.

15) Lozano AM et al. Pallidal stimulation for dystonia. Adv Neurol 2004; 94: 301-8.
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Neurochir Pol 1986; 20: 475-80.

17) Shibata T et al. Stereotactic Voa-Vop complex thalamotomy for writer's cramp. Eur Neurol
2005; 53: 389.

18) Siegfried ] et al. Cure of tremulous writer's cramp by stereotaxic thalamotomy. J Neurosurg
1969; 30: 182-5.

19) Starr PA et al. Microelectrode-guided implantation of deep brain stimulators into the globus
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2004; 17: E4.
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(writer's cramp). Stereotact Funct Neurosurg 2003; 80: 88-91.

21) Taira T et al. Neurosurgical treatment for writer's cramp. Acta Neurochir 2003; 87 (Suppl) : 129
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i v 5 OO AN REOE B L 2o -9 2 B s BRI R, DBS, Bl DG RPEIC DN T
OO, FEFERE R 7y — 22 ) = I EIFA SN2 80D, T EF v AL X
JLDESE 2y, EEFEI R SR %t U Cthalamotomy & 1T > 725 TH 5.

DBS

FEFRR RN 25 HBPRE 42 5 U 22 BZIBIh6efI CHRCTH - 7= (AR & ShizaniZid
ABEREB I3 U TAE T Th < EBFHISHT 2R EEh b EEz2 61 5)
(Cooper IS et al. 1982 V). tHIREMERED ARl #E B (choreiform) 15112 x¢ LHIKDBS
ZREfT L, A% Td - 72 (Andy 0]. 1983 V). ~ 3I3Y X L2061 Vo/Vimbk D
DBSH %) T & - 72 (Tsubokawa T et al. 1995 V). Hemichoreo-athetosis 4Rk % & 7=
L 7= GEBINZ AR Vop/ VIimf% D DBS A3 T & - 72 (Katayama Y ef al. 1997 V). k¥
PR Vop/VImtiDDBS % 17 - 7=4li#%24 » A LLE#EE L 72125861, &FITHEITH - 7=
(Yamamoto T et al. 2004 V') . Hiig i $% (ZHolmesiR#k & ¥ 2 b =7 A 0F L 7z26l1
HURVImBEODBS % it L HXI T & > 72 (Kudo M et al. 2004 V). Wi Azl
Holmesfkik & ¥ 2 F =7 234 U 72260 HIRVImE D DBS &2 T WE R Th - 7=
(Nikkhah G et al. 2004 V) .

ARty

iz rh #2141, thalamotomy 23 %) T & - 7z (Goldman MS et al. 1992 V) (Ohye C
et al. 1985 V). MaZerpigicigefilicx L, # v ~F 4 712 & Athalamotomy % 171>, 1
Bl CuEfE OUE, 15 THERh T - 72 (Young RF et al. 2000 V).

ABGEBNEFRIEEE (motor cortex stimulation: MCS)

faZ s 2 O ERATEEIRO T v Pu— L &2 HI L L7=MCS% JiEfr L, KROUE &
& B ICARREREB) A UG U 720ERIA & - 72 (Katayama Y ef al. 1998 V) (Katayama Y et
al. 1994 V) (Tsubokawa T et al. 1993 V). Hemichoreo-athetosis X°ZHfIRHIRICAE 12



X LAERNTH - 72 (Katayama et al. 1997 V). Hand dystonia% & 7= U 722(l_MCS% 17
WHEHT® > 7= (Franzini A et al. 2003 V).
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4) Katayama Y et al. Control of poststroke involuntary and voluntary movement disorders with
deep brain or epidural cortical stimulation. Stereotact Funct Neurosurg 1997; 69: 73-9.

5) Yamamoto T et al. Deep brain stimulation for the treatment of parkinsonian, essential, and
poststroke tremor: a suitable stimulation method and changes in effective stimulation intensity.
J Neurosurg 2004; 101: 201-9.

6) Kudo M et al. Bilateral thalamic stimulation for Holmes' tremor caused by unilateral brainstem
lesion. Mov Disord 2001; 16: 170-4.

7) Nikkhah G et al. Deep brain stimulation of the nucleus ventralis intermedius for Holmes
(rubral) tremor and associated dystonia caused by upper brainstem lesions. Report of two
cases. J Neurosurg 2004; 100: 1079-83.

8) Goldman MS et al. Symptomatic and functional outcome of stereotactic ventralis lateralis
thalamotomy for intention tremor. J Neurosurg 1992; 77: 223-9.

9) Ohye C et al. Plastic change of thalamic organization in patients with tremor after stroke. Appl
Neurophysiol 1985, 48: 288-92.

10) Young RF et al. Gamma knife thalamotomy for treatment of tremor: long-term results. J
Neurosurg 2000; 93 (suppl 3) : 128-35.

11) Katayama Y et al. Poststroke pain control by chronic motor cortex stimulation: neurological
characteristics predicting a favorable response. J Neurosurg 1998; 89: 585-91.

12) Katayama Y et al. Chronic motor cortex stimulation for central deafferentation pain: experience
with bulbar pain secondary to Wallenberg syndrome. Stereotact Funct Neurosurg 1994; 62: 295-9.

13) Tsubokawa T et al. Chronic motor cortex stimulation in patients with thalamic pain. J
Neurosurg 1993; 78: 393-401.

14) Franzini A et al. Chronic motor cortex stimulation for movement disorders: a promising
perspective. Neurol Res 2003; 25: 123-6.

TN - BERERRSMERA T A K4 40



RO 5 HE W it
5-1 RS ekE 32 B

|5 B RN ) e
e R

O RizEhRREIC U CEMBRNRIBEEEANENEC ENDD. (L —F0)

R

BRI RS E DO E IO MG & L I ERHRE7%E Wy M2 d 5
(Katayama Y et al. 2001 V). AhMEiEd £ 0 E< 3002, KIRELGRETH 50
T, RABMMiMEL BB L EZ6NS, LrL, HECEELZBENEHCHEHL LT
BT RNDT, RANE, EEkEEE, MEORTRERD b 2 BEIZEARMETH 5.
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1) Katayama Y et al. Motor cortex stimulation for post-stroke pain: comparison of spinal cord and
thalamic stimulation. Stereotact Funct Neurosurg 2001; 77: 183-6.
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O BizEpEERIC U CABERBFRIBEAE, $I50~65%DAESICEINTHD, &
5Nn%. (JL—FKC)

&

EH:I

A PR ORI L LT, KIGE B0 (MCS) DA A B D s &
DG XT3 (Katayama Y et al. 1998 V') (Nguyen JP et al. 1997 V) (Saitoh Y et al.
2003 V). FAREISREEo iR, s P28, b 5. iTHiCAGRO AR %
FETBOIZ, BALEE, 7RIV NLEZ =)Lk J:“O)Eﬁé?é-?ﬂl:xi#%ﬁmﬁﬂﬁ%ﬂ‘
F 5354 & (Saitoh Y ef al. 2000 V') (Yamamoto T et al. 1997 V) , FRIHZERE SRR &
A E RG24 & 23® 5 (Lefaucheur JP et al. 2004 V') (Saitoh Y ef al. 2006 V)

HSREE 2 BEPACER L AL TUEWT WD T, BANE, EikkdE, Mg
FEARERD & 5 BFHIZIIAMETH 5.

X @k

1) Katayama Y et al. Poststroke pain control by chronic motor cortex stimulation: neurological
characteristics predicting a favorable response. J Neurosurg 1998; 89: 585-91.
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stimulation depends on the origin and the site of pain. | Neurol Neurosurg Psychiatry 2004; 75:
612-6.
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AMZERrR{& B (CX L CDBSHHI 1 /3DEEFIICEMTH D, #1H5NS.

DBSOA %N & M52 » 5 (Katayama Y et al. 2001 V) (Hirato M et al. 1995 V)
(Tasker RR et al. 1995 V) (Kumar K et al. 1997 V). FIEGBATIZIE & A E BHIRO%IE
SMAlE% T 5.

HEEE 2 B EPHOE L &< TUIOT VDT, BRIE, ZHikkEE, Mg
FEEIRD & 2 BEITIIAME TH 5.
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1) Katayama Y et al. Motor cortex stimulation for post-stroke pain: comparison of spinal cord and
thalamic stimulation. Stereotact Funct Neurosurg 2001; 77: 183-6.
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3) Tasker RR et al. Deep brain stimulation for neuropathic pain. Stereotact Funct Neurosurg 1995;
65: 1224.

4) Kumar K et al. Deep brain stimulation for intractable pain: a 15-year experience. Neurosurgery
1997; 40: 736-47.




|52 B T
k=

O ZFhBERBEICH U THYN A TaBO®RENHS. (J—FD)

HY~F A TIRBEOANMEIZE LTl A & 5 (Hayashi M et al. 2005 V).
PREGINER X T,

X ik

1) Hayashi M et al. Gamma knife surgery of the pituitary: new treatment for thalamic pain
syndrome. J Neurosurg 2005; 102 (suppl): 38-41.
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O BiZEhEA R (Cx U CREBERSRBEAD IS 0%DIESCHEHTH D, #H5NS.
(JL—KRC)

R

FRUH I UM R 12— BRI R A s X Ty B (Lefaucheur JP ef al. 2004
V) (Rollnik JD et al. 2002 V') (Hirayama A et al. 2006 V) .
PRERPGER X Ty,

X @k
1) Lefaucheur JP et al. Neurogenic pain relief by repetitive transcranial magnetic cortical
stimulation depends on the origin and the site of pain. J Neurol Neurosurg Psychiatry 2004; 75:

612-6.
2) Rollnik JD et al. Repetitive transcranial magnetic stimulation for the treatment of chronic pain

—a pilot study. Eur Neurol 2002; 48: 6-10.
3) Hirayama A et al. Reduction of intractable deafferentation pain by navigation-guided repetitive

transcranial magnetic stimulation of the primary motor cortex. Pain 2006; 122: 22-7
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H R

O BHESERRETE, BEUANIVOHREICKH U CEBEERREASERM (DREZ
otomy) DIIRDEAFCE, #HRIND. (JL—FB)

O BHEBGRERTCE, BEUANILKDEUDREHCIEDREZotomylE3hREL, #2ET
TRV, CDKSFRHCIFDBS, RENEBEFREHEEZH S CTHLWN. (T L—F0)

O BHMHRERS IRTEERABICH U TIE, DREZotomyDHMRMEAFTE, #HESIN
3. (JL—FB)

#
EHI:I

HREFREE RO ADIRTIE RIS 5 28, AT/ S FEEH L LIS —30§
B IR DA T & OB REAEARG [HE 2 12 0E S Fa A9 5 B AR AR A SR e Dk fhi
(DREZotomy) Dxh R IEH < 50 5 % < O THERE S Ty 5 (Falci S et al. 2002 V)
(Sindou MP et al. 2005 IV) (Spaic M et al. 2002 IV) (Prestor B. 2001 IV) (Sindou M et al.
2001 IV) (Rath SA et al. 1997 V) (Rath SA et al. 1996 V) (Gorecki JP et al. 1995 V)
(Sindou M. 1995 IV) (Sampson JH et al. 1995 IV) (Thomas DG et al. 1994 V). % Dfthod
DBS, KM B il ot 2 £ ORIIERAHRICE U CIERIRE PR S N d ik &
¥ 5727 — #1375\ (Saitoh Y et al. 2000 V) (Tani N et al. 2004 V).

X @k

1) Falci S et al. Dorsal root entry zone microcoagulation for spinal cord injury-related central pain:
operative intramedullary electrophysiological guidance and clinical outcome. J Neurosurg 2002;
97 (Suppl 2): 193-200.

2) Sindou MP et al. Microsurgical lesioning in the dorsal root entry zone for pain due to brachial
plexus avulsion: a prospective series of 55 patients. | Neurosurg 2005; 102: 1018-28.

3) Spaic M et al. Microsurgical DREZotomy for pain of spinal cord and Cauda equina injury
origin: clinical characteristics of pain and implications for surgery in a series of 26 patients.
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4) Prestor B. Microsurgical junctional DREZ coagulation for treatment of deafferentation pain
syndromes. Surg Neurol 2001; 56: 259-65.

5) Sindou M et al. Microsurgical DREZotomy for pain due to spinal cord and/or cauda equine
injuries: long-term results in a series of 44 patients. Pain 2001; 92: 159-71.

6) Rath SA et al. DREZ coagulations for deafferentation pain related to spinal and peripheral nerve
lesions: indication and results of 79 consecutive procedures. Stereotact Funct Neurosurg 1997;
68: 161-7.

7) Rath SA et al. Results of DREZ coagulations for pain related to plexus lesions, spinal cord
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5. KDEBERTE

R A EEEEER
| KRRl s 2 PG O TR ¢

H R

O RHEEMRESMHRRBICH LT, BRRMEENDOILHSLEHEND. (I —FB)

O RiEMHRESHEEREICT LT, MRRRICLDAaBEEHSNEL. (J—FD)

O REHEEHRESIHRBICH LT, DBS, KISESEFREEAE, MDITEDHEINDS
g, ##THhLV. (TL—FB)

J

RGP EMELIRBICIZ S I E L DR EEN S, Failed back syndorme& LT
BN 2AITHEREMARIEEZIC X 2 2 OB L TV 5, BEROWNMEAREREE, K
GHEZZ &MY 2+ a7 4 —RCRPS, SMEISHK G 2 SROBERMEAE 2 L, gL
—ETEL, BRELVTHRS IZBIERATES2 28 Lhgn, L2rLAERLGELD
ARG MR T, £ T34 2 NEHNERAE & U CHBERIR M2 215 5
N5, ZOEBEOENEZEL 252 < OWETHE. S 723 DTh 5 (Harke H et
al. 2005 IV) (North RB et al. 2005 IV) (Sundaraj SR et al. 2005 IV) (Daousi C et al. 2005 V')
(Taylor RS et al. 2005 IV) (North RB et al. 2006 V). L2 L5, HHEHEEZORA
RIE L 72 REE SRR s £ TOMRIBIGTE v, MIczEYIcEET 5
CENHEETHS. thODBS, KIGHEB)EFRIEIEE & E ORIFIREIZE U TIAER
WENPR SN S D, REDF & F 5727 — #1370 (Saitoh Y et al. 2000 V).

X @

1) Harke H et al. Spinal cord stimulation in sympathetically maintained complex regional pain
syndrome type I with severe disability. A prospective clinical study. EurJ Pain 2005; 9: 363-73.

2) North RB et al. Spinal cord stimulation for axial low back pain: a prospective, controlled trial
comparing dual with single percutaneous electrodes. Spine 2005; 30: 1412-8.

3) Sundaraj SR et al. Spinal cord stimulation: a seven-year audit. J Clin Neurosci 2005; 12: 264-70.

4) Daousi C et al. Electrical spinal cord stimulation in the long-term treatment of chronic painful
diabetic neuropathy. Diabet Med 2005; 22: 393-8.

5) Taylor RS et al. Spinal cord stimulation for chronic back and leg pain and failed back surgery
syndrome: a systematic review and analysis of prognostic factors. Spine 2005; 30: 152-60.

6) North RB et al. Spinal cord stimulation versus repeated lumbosacral spine surgery for chronic
pain: a randomized, controlled trial. Neurosurgery 2005; 56: 98-107.

7) Saitoh Y et al. Motor cortex stimulation for central and peripheral deafferentation pain. Report
of eight cases. | Neurosurg 2000; 92: 150-5.
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H R

O INBEREEERED FRNMEC, RSN - REESEHN - KRREHNSHITPHE
EFEDWHIFICE > TVDIBESIE, BIRNEZRIBUIMMIZ{TL), TBICUN\EUT—Y3Y
ZTDED<EMHSND. (JL—FA)

O BEEM - RN - EEIMS S KU PR OEFENREREICH LT, /\oO7
T VDEEENERLEDOND. (T —FA)

O EfEIC K DBEEESEHEIRICK L, T7x/—Ib, IFIL7ILI—IVICKDEERB D)
F#RTJTOY IBLUNY U XABEERRERN) HEIHS5NS. (JL—FB)

© BNZRAR - BEEROME - BIERMEICHE SBRB L IEERBICBVLWTEYEEPY/\EUF— 3
VICHEMT, HTOPEBEEHHIFSNTVSIESIE, MAGITIEREMEGE\iTH
gHonsd. (JL—FB)

O RADEERMGEHICHL, BIREASRERMT (microsurgical DREZotomy) ZZE L
THLL. (JL—FKC)

&

Elﬂ“:I

/N T B PSR O T I R BRBERE(RN S X 2 ¥R 2 B T, SRV AR U il
EVNEY T =Ygy, UNEY T =¥ g YREMO2)L =TI A 2T F ) VA
AT o 7245, BIRMBARUIMIIZ U NE ) 7 =3 3 ¥ 2475 72 & O 2 P
KO HBIFERE D BGE 123 4 7§ (Steinbok P et al. 1997 1) (Wright FV et al. 1998
) (McLaughlin JF et al. 1998 1). & & 1Z/NRSEEARYMGMEFRRIE O T I BRIERE (511 2
T HWFIC T, SRR BRI R, SERNEROIW e Vo ey 57— 5
YV, UNEYTF =3 g VHEDO3ITIL =TI, AT F )V A EToRER, #
REZABRGIWARZ )N E ) T =2 3 V&7 5 72 OWEHEO N, EEREO UGS
Z BN % 729 (McLaughlin J et al. 2002 1) .

BRI BRARYIW IR BB AR O BB 2 BT 2 220D T EIZBI L TE,
FH ORI AR O W i RSB Tl O B B2 D 85 L0 ) MR
(Chicoine MR et al. 1997 V), —J7, WXBAEidEAEE O ¥ELT % N3 (Greene WB et al.
1991 V) | BATHE O B2 OB % B4 (Boscarino LF et al. 1993 V) | FHED X HIZ % 5%
FEXED L WS 2WENDH D (Mooney JF 3rdetal. 1999 V), W 7 EEiliim TH 5.

FFREVEDIEAH I L19844E1ZPenn 5 A3k h T3 1 7 = v OREFEHE IG5 % 8
HL, THICHARBRLR v 7 % FW =R G- 2 F itk O K i (2 8 i e, &



RESMED) IS L TiT b, DIREROK TREGRAE 2T b T OE R R RE S iz
(Penn RD et al. 1987 V) (Penn RD et al. 1989 II) (Ordia J1 et al. 1996 1) (Middel B et
al. 1997 I). 1992 IZIXFDA(7 * V) A BMIESEGE) TRE I TS, AN
JERIEE D U RS IRRSEE | IR IS4 2327 0 7 = v OfiEIE, 198548 X 0 JE IR 5 43
& 1 (Albright AL et al. 1993 ), Dtk “EHEMRBEZTONZ OFHE RE SN
(van Schaeybroeck P et al. 2000 I ) (Gilmartin R et al. 2000 II) , 1996512 13VERFME %
DEREMBSEAE X L CO/Nr a7 = v OfiFEICZ K 5 “HERRBEHTTbh T Of
FAPE DS X M7z (Meythaler JM et al. 1996 11). Z DK v 712 & 3 Hefe 5-OH%)
P& 5 X (Becker Ret al. 1997 V), FDATHRRE N T3, 7D & EAENUAE
IS LTCoNs a7 = v OREFIZEN 2R BHER S, BHESICEWTE %2
DRI IIFE 9 5 (Stempien L et al. 2000 IV) (Meythaler JM et al. 2001 1) (Murphy NA
et al. 2002 V') (Albright AL et al. 2003 II) .

T /)= LEBXIXVOCITFLTLI-NIZXSF T2y 2 idmodified Ashworth
Scale, PHfiFEIRA&E L, ZORRIZ6 7 HOMETE D 5N 5 (EEE it
1988 1I) (Kirazli Y et al. 1998 1) (Kong KH et al. 1999 1) .

FHEOEREIZBIL T, AV ) X 2HRE B, wilids X OCF RO fiiE RIS
W5 Z &k, EIOKEHEOER, B TEiROM Nk KO H AN Lo
BRI 3T b % (Bakheit AM et al. 2001 1), FHEDREAEIZBIL T, AV U X Z#HK
% TRERFOMRIERICHER 35 Z &1d, THOKEMEDOEWRIZA R T b % (Burbaud
Petal. 1996 1I).

FEHMEIZ K DN R B 5 BE 1R U GEIRIS & fivkiE Mific & 0, kR
B & U u— X Z &k & 2Ashworth Scale®D B R0 AT 38E I K U7 B 2= 53
MriZds i % 2 BEEGES) O E 4 728 72 (Buffenoir K et al. 2004 IV) . [6lkkIZ, R
2 & BB I W ORIRNIKE fisia M RIS D2 D EfEE2 a2 Y Fa— )L
5ZEMTE % (DecqPetal 2000 M) (Sindou M et al. 1988 V). LA UIsEFREE D /N
RHNZ BT, RO AR IS X 0 BRABNZ RO fERE S 50, T
MG IEEEIAT D RE T, iV NE) 77— 3 YHFHCHEBEICAE > TL 5
(Deltombe T et al. 2001 IV) (Berard C et al. 1988 IV ) .

EEE (BAPR) D B AFERE269051 (- l_ERGO4RERI, Rl FR%E17451, afil F AL 1585E ) 12
XU T, SaER I & OMENIE AR 0D B ARME A SR 67 (microsurgical DREZotomy) % 1113,
BRI &R T E ADLICBE W T BN R AR SITITH) 2R TE S, EHIC
S5FLI_EOEHIRIR 878 5715 (Mertens P et al. 2003 V) (Mertens P et al. 1998 V) .

X ik
1) Steinbok P et al. A randomized clinical trial to compare selective posterior rhizotomy plus
physiotherapy with physiotherapy alone in children with spastic diplegic cerebral palsy. Dev
Med Child Neurol 1997; 39: 178-84.
2) Wright FV et al. Evaluation of selective dorsal rhizotomy for the reduction of spasticity in
cerebral palsy: a randomized controlled trial. Dev Med Child Neurol 1998; 40: 239-47.
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O PUNERECERIIHEENEMMNFMICH T DRALMOSHIEZIZEMS EDH, HMEH
TEDRLLEICIEBEDZFREHZHS T EDEDHSND. (JL—FOC)

i

E&

E N -7 (thalamotomy, pallidotomy, DBS) (23643 % SEMEMEMGP ! LA DFED F
A #131.1~4.1% T H 5 (Alkhani A et al. 2001 1) (DBS for PD study group. 2001 II) (de
Bie RM et al. 2002 I) (Palur RS et al. 2002 1) (Terao T et al. 2003 IV) (Higuchi Y et al.
2003 V) (Favre J et al. 2002 IV) (Gorgulho A et al. 2005 IV) (Binder DK et al. 2003 IV)
(Hamani C et al. 2005 1). MEREREMED AL FEE R (1.4~6%) IZREBEMEL D & L
(Higuchi Y et al. 2003 V') (Terao T et al. 2003 IV) (Hamani C et al. 2005 1) .

Pallidotomy!Z #5 14 % FETC#13.0.4% RGP HEMMLIZ BE3E U Ty 7z (Alkhani A et al. 2001

I). WIS 2 R EO FEAHEKTH D, A 47+ ¥ ZOWREIZEK
% Lok g AR A % 72 L 72 & O dpallidotomy Tl314% T O (de Bie RM et al.
2002 I) (Alkhani A et al. 2001 1), MISTN-DBSTi%0~0.06% (Boucai L et al. 2004 1)
(Hamani C et al. 2005 1) T& - 7=. Thalamotomy®D ¥R 4> 5 Tl136.7~47%(Valalik I et
al. 2001 V') (Akbostanci MC et al. 1999 V' (Schuurman PR et al. 2000 ) Td - 7=.

STN-DBSIZ & 1+ 2 FETC#13.0.4% Tl £ O /0 i BEZE R Wi ZE R R A3 K T b - 7=
(Hamani C et al. 2005 1) .

EIMENE %2 A0 2 6 TR I 2 % 723 T EEME A3 E O (Gorgulho A et al. 2005
IV) (Higuchi Y et al. 2003 V).

P INEMRGE R LA FRE &2 BL8k M T DN S WIGAED2~55ICHmE ¢ 22, £
DIGAIZB N T IO AGHIEIX1.3~2.9% T 5 (Palur RS et al. 2002 1) (Higuchi Y et
al. 2003 V') (Gorgulho A et al. 2005 V) .

UNEMRC ~ 7 v il MmO ZEIRIENE D R < 5 2 L2 KD o i EEE &K
< F23ZL2WEETE 3 (Gorgulho A et al. 2005 IV) (DBS for PD study group. 2001 II)
(Binder DK et al. 2003 IV ) .
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MY et al. 2002 V) (Lyons KE et al. 2004 V) (Hamani C et al. 2005 1). AOFEIZIZEE
DEBL KOG, 7VLX =K, YV — FOWER, HEEMROFE), flEngo
S (JEAE) , HCEEE (IPG) ORE, IPGHEDIA AT DA A % 5 (Lyons KE et al.
2004 V) (Oh MY et al. 2002 V) (Beric A et al. 2001 V) (Pollak P et al. 2002 V)
(Rodriguez-Oroz MC et al. 2005 1) (Hamani C et al. 2005 1), &4433.4~8.8%IZ78%
5N 7z (Kumar K et al. 1997 V) (Oh MY et al. 2002 V) (Temel Y et al. 2004 V') (Lyons
KE et al. 2004 V) (Hamani C ef al. 2005 1). RHZ T % & & —EOEE TOMIEIER &
&G4 %0 (Oh MY ef al. 2002 V). V) — FEROW#IE T 2 7 24 — RIS <AL,
Wit OB IEIZiE T % 2 & — DD AAN B IZHEET 3L ELN H 5 (Mohit AA et al.
2004 V).

IPGH 8 IA Aflii (1T I P FE I & 2 & 1 2 MRIZ £ OS5 R R H e bl
(B A A, Bpfll@igy, 7703 —, #@EMGE), —SOREHESHERICHER
35 MHA B 5 (Soletra 2001 VI) (Medtronic 2002 VI). #EHFEEOMIZH 72> T
DR — 2 A — J) — OFFEITHE U THD AR A 522 cmuj:%'ﬁ LT 2 X958
WHEN TS (BIRERES 2002 VI). D 72 ORRAMED 1= “C MG 0 i 1 2 B
WNRTE L DOWHENDH 5 (Yamamoto T et al. 2000 V). M6 “*BEF'J(%( GE 6D IA Adk
DOMRIFIRIZ DWW TUIIPGD SRS 3EE R°REF 2 A )L DL A HHUE (Soletra 2001 VI)
(Rezai AR et al. 2002 V) (Medtronic 2002 VI) /R E¥ N THD, ThAaMFLEN ST

(2 K BFEFEFIOWEH B % (Rezai AR et al. 2004 V).
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i fllpallidotomy Tl mifl[EIg, IR FIRIC T, iRk 52 HEDOH &
DI ROME SRR, W PFEE 2 % 723w 5eME 23 & (Ghika J ef al. 1999 V) (Favre J et
al. 2000 V) (Merello M et al. 2001 IV) (Intemann PM et al. 2001 V) (de Bie RM et al.
2002 1) (de Bie RM ef al. 2002 V). LA L—4 T, WHFEHiZHTEIho0h
HEREDFERE XIRE Td % & DML (Scott R et al. 1998 V) (Counihan TJ et al. 2001 V)
(Parkin SG et al. 2002 IV) (Higuchi Yet al. 2003 V) & % 5.

il D thalamotomy D EFZ T < |, 5 TIEDEBIOHREDATH > 72, ZD %5 )
CTasker 5 D5 (Tasker RR ef al. 1998 V) 35561 Tk d 2 A0FAE & U TR &R A
2T%E MG SN TS, Z OO D EFIO®RE Tk § 5 M PEFEO R AERIT11~
66% C & - 7= (Tasker RR et al. 1998 V') (Moriyama E et al. 1999 V) (Zirh Aetal. 1999 V).

IR 9 2 R TS Fo T, BB & By & TR o 75 A3k Ase i & D
JEIE A 7 5 5 72 (Schuurman PR et al. 2000 11 ) .

PRERSE IR R0 TG fHI D REAR O 7= 6 1 W {H] Ty 23 06 B 2 3555 LA BB 0D B D oft 5
OB R g MO I (IR Tk, I T-fr) 2331 T 4T & % (Benabid AL et al.
1996 V) (Taha JM et al. 1999 V) (Kumar R et al. 1999 IV) (Ondo W et al. 2001 V)
(Putzke JD et al. 2005 V) (Esselink RA et al. 2004 II ) (Hamani C et al. 2005 1).

Thalamotomy % 7= (Zpallidotomy A} ARG IZHE4T & 172 23RO HEFT 12 K 0 fsi o ]
JER A & 22 L7EFNZ W T, mMfHISTN-DBSIZIEIR % 3% 4 % (Kleiner-Fisman G
et al. 2004 V') (Moro E et al. 2000 V') (Fraix V et al. 2005 V).
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