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RHLEIELY. (ALK EB—DDUNIL V Ffeld V DFER)

D BEZHRIEIELS, 75 2EBEBHSNIEL, HDVEEET RIS S.
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KO B —HFHIIEED & L ICHIET B Z EITIEEIZHEL V.

% ZC, Clinical Question (7 =) 2L U TEAHUMOFEITRENGHMG L 225 ¥ 2
LALE, SR F « v 7 Y FEITREVMEROR, 1FRER S 23% Y1 % MEE§
LW HETEEET o572, TEFVALARNLETF -6 U728 DEDT, [Rl—DH
XThH-TE, 7T—VHREENIVNLBESI LS ZEEHNH S, T LHENE
BEYPZES D, HETEZ LI TR0V, F¥42HEY 3 ETIR—EDRE»PHET
Hot220, SENIZH L-HgEE L 57
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KELEREDN, HWREIIAR TEFVALRNLEFTRODENEEDTIE AL, T
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KORBREMKRL 72807 R L, BEICEHREEanr o7z,
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%mkbﬁﬁﬁ%%ﬁﬁéé@f@é.%ﬁuwi@,%ﬁ&ﬁ@w#85#%ﬁbf&
%80 HETH S, SRINGEHRTIE, KT 2 Z L3 L v, DBS Ofiliic L 3
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D ODEINKLTNE LI THB.

[E| B2 % 2% 2 O Dictionary of Epidemiology (2 k#ug, 5@, FHiEH» 6 1E
directive, recommendation, guideline ®JHIZ 5 <, AKFTH b h 5 [ #t 5E
(recommendation) [R[HA FI74 V]EWIBHEOEKR2 LI, bW Lizks X
FLT 4 =3RRI E N, Lad->T, H4 FI7A4 IEEOVERIIOH % 8 O TldAn
EWVS DN, EAEEZDOLS TH 5.

FEBERREIIRECIE, WRED BME C— M) ML A D e 22 THLD 5 T & 238 L WEfIT g
. BT OIERID, 4 F T4 v THhibh s kN OTiEan el S h 2 GEe
120E, MER, H A RS A v OHESE AN 20T A L, IR EHE S < F THMIERO
HEIZWZERENS., REINZHRELEFTI2 LRI »DET, A V74V
3, REHEF S LG E AR EBEEE & 5720 08ME L TR hTnw L ZEhY
FND. R, BEEARESIELE WS REBR A BT, [ERRTO R S8 OfiifE# % &+
ZEL, BHEELIEMAEREBEEA LB TREREEITINRETHD, HA4FT4
YREENEHET B ERO DI E 0.

SETH

LS : EBM O T4 G274 74 2 O & %I C. Therapeutic Research 2005; 26: 305-11.
WPRLAIE © (F5SE)EBM A58 L7 & 0. Nikkei Medical 2005 4 2 H % : 2005; 42-53.
M*¢Aﬂﬁ4b74/é%A'M AR A K T A Y 2004 (Rl TEIESEA, SARE, WM, A
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ISTN-DBS O i35 -

R

® STN-DBS (&, &ETR/N—F 2V VROEFIEIRZNET . KICEYEEICKD]
Y hO—ILHE#EEEOERICIE ADLB XU Q0L ZetETD. (I —FA)

3
ﬁll

HEATH S —F 2 VIRISRE % STN-DBS (FUKR FAEIEETRREE) OA M IFITHE
ibt&ﬁi%.2%5&%%ufTulkT/ZDKWQWUﬁh#9&#5f#
{f£ L7z (Limousin P et al. 1997 ) (Burchiel KJ et al. 1999 ) (Kumar R et al.
1999 M) (Deep-Brain stimulation for Parkinson's Disease Study Group 2001 II)
(Katayama Y et al. 2001a II) (Valldeoriola F et al. 2002 I). Katayama 5 (%, Ki
D L-FNIRIS L & L 5o 7=hEfil & bR g, EEPEROSCENBIFF T & 5 Ll RTn
% (Katayama Y et al. 2001b II).

ZOHBIZE, WRIZETAXHICTET Y AL RULDOEWNIIEREN L T Tn
2. YRS HGRIREE & O Mg & 4T - 72 KBS s Hifla & iF2212 T & 2 AR
ZF X372, Deuschel 5%, 75 &L T/ S—F v Vi 156 fil%, DBS #4175
7o & SEYIERE D BRI A e 72 REIC ), 6 4 Hi%IC PDQ-39 & UPDRS T 7%
IR L7z 2 A, ARICDBS 2175 72HEDIE S B RIFTdh > 7= (Deuschel G et al.
2006 II). Williams 5 (&, STN-DBS #f & 32 ik i o 1 4% D QOL (PDQ-39)
ZaHtiL, STN-DBSBERAEREIZEN T2 E2ME L T3 (Williams A et al.
2010 II). Kleiner-Fisman 5%, 37 #i® STN-DBS O#IHEEREFIZE 3 5 WD
AT F )Y AETNEOMEEVGEL T%  (Kleiner-Fisman G et al. 2006 1).

%7z, STN-DBS & & & 12 GPi-DBS (REAERNEIGGSRRIE) ORIR & Bat L 7=
BV uh 6 THE SN TS, Weaver 5D STN-DBS 31 i@ & GPi-DBS 14 i
AEWNRELEX4T7F) U 2OMRTIEE G ITHERBENENA LNz (Weaver F et
al. 2005 1). ZOMOBRETE, LHVOREDHEITHI STN-DBS 23/5—F v ¥
WO TEEGEBREIR & Py —F v VEOHEBIAIHEASE L ADL 47 v 735 L
W FEFRIZTR Z ZE W 3 0 (Scotto di Luzio AE et al. 2001 1) (Anderson VC et al.
2005 I) (Okun MS et al. 2009 II) (Zahodne LB et al. 2009 I) (Moro E et al. 2010



). GPi-DBS & D HHRDFEFRIZ DN TUIHIHIZ TR 3.

X @k
1) Limousin P et al. Changes in cerebral activity pattern due to subthalamic nucleus or
internal pallidum stimulation in Parkinson's disease. Ann Neurol 1997; 42: 283-91.
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) Kumar R et al. Comparative effects of unilateral and bilateral subthalamic nucleus
deep brain stimulation. Neurology 1999; 53: 561-6.
4) 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 J Med 2001; 345: 956-63.

5) Katayama Y et al. Subthalamic nucleus stimulation for Parkinson disease: benefits
observed in levodopa-intolerant patients. o Neurosurg 2001; 95: 213-21.
6) Valldeoriola F et al. Bilateral subthalamic stimulation monotherapy in advanced

Parkinson's disease: long-term follow-up of patients. Mov Disord 2002; 17: 125-32.

7) Katayama Y et al. Double blinded evaluation of the effects of pallidal and subthalamic
mucleus stimulation on daytime activity in advanced Parkinson's disease. Parkinsonism
and Related Disorders 2001; 7: 35-40.

8) Deuschel G et al. A randomized trial of deep-brain stimulation for Parkinson's disease.
N Engl J Med 2006; 355: 896-908.
9) Williams A et al. Deep brain stimulation plus best medical therapy versus best medical

therapy alone for advanced Parkinson's disease (PD SURG trial). Lancet Neurol 2010; 9:
581-91.

10) Kleiner-Fisman G et al. Subthalamic nucleus deep brain stimulation: summary and
meta-analysis of outcomes. Mov Disord 2006; 21 (Suppl 14): S290-304.
11) Weaver F et al. Deep brain stimulation in Parkinson disease: a metaanalysis of patient

outcomes. J Neurosurg 2005; 103: 956-67.
12) 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.

13) Anderson VC et al. Pallidal vs subthalamic nucleus deep brain stimulation in
Parkinson disease. Arch Neurol 2005; 62: 554-60.
14) Okun MS et al. Cognition and mood in Parkinson's disease in subthalamic nucleus

versus globus pallidus interna deep brain stimulation: the COMPARE trial. Ann Neurol
2009; 65: 586-95.

15) Zahodne LB et al. Greater improvement in quality of life following unilateral deep
brain stimulation surgery in the globus pallidus as compared to the subthalamic nucleus. o/
Neurol 2009; 256: 1321-9.

16) Moro E et al. Long-term results of a multicenter study on subthalamic and pallidal
stimulation in Parkinson's disease. Mouv Disord 2010; 25: 578-86.
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R (F off-period TRDOBESH T D. On-period [T UTHEMTIEIELD, A
DETc B FERIE off-period DIEEIFH UL IF5EMEICH STz, motor fluctuation d
ZHITEERIICERTH S.

PUN—F YV URED, BWEADEHTRICHIRTEFEWVESFICEEMTHS.

7
%I:I

STN-DBS D5 D T k13 off-period DEEIZH 1, R e 2 A BICKHME T 5
(Moro E et al. 1999 V) (Pinter MM et al. 1999 V) (Houeto JL et al. 2000 IV)
(Molinuevo JL et al. 2000 IV). Off-period DIKFE % &3 LUK 95 2%, on-period
DWFEIFTULIFLITAEZE TIiZ AWy (Thobois S et al. 2002 IV) (Vingerhoets FJ et al.
2002 V). 25 L7FRE, HREED T YT ¥ 2 L NILOEORET T8 Vak & h
TW5 (Anderson VC et al. 2005 0) (Weaver F et al. 2005 1) (Deuschl G et al.
2006 1I).

ZDZEFEMMICATERETH D, off-period DEGEEIT K RIIZH 725 T
HEFF X5 A%, on-period DUGEIZA SN T & FHUAMRIO L NILFTRY, Z0O#%IZ
AL AR Z &A% (Rodriguez-Oroz MC et al. 2005 ) (Volkmann J et
al. 2009 M) (Moro E et al. 2010 ). 7272 L, DBS %22} 7=REHIDIFE & A E X off-
period IZfJEZ I Z T 5728, STN-DBS 7 5155 1GEFSITR L TN E DT
0,

Eiz, PS—F vV VIREORWER O 728, o Pk, 5 Sh Tk Wigs
1213 on-period DEGERIR L W T& % (Katayama Y et al. 2001 1I).

X ik

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. o/
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) Anderson VC et al. Pallidal vs subthalamic nucleus deep brain stimulation in
Parkinson disease. Arch Neurol 2005; 62: 554-60.
8) Weaver F et al. Deep brain stimulation in Parkinson disease: a metaanalysis of patient
outcomes. J Neurosurg 2005; 103: 956-67.
9) Deuschl G et al. A randomized trial of deep-brain stimulation for Parkinson's disease.
N Engl J Med 2006; 355: 896-908.
10) 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.
11) Volkmann J et al. Long-term effects of pallidal or subthalamic deep brain stimulation
on quality of life in Parkinson's disease. Mov Disord 2009; 24: 1154-61.
12) Moro E et al. Long-term results of a multicenter study on subthalamic and pallidal
stimulation in Parkinson's disease. Mouv Disord 2010; 25: 578-86.
13) Katayama Y et al. Subthalamic nucleus stimulation for Parkinson disease: benefits
observed in levodopa-intolerant patients. o Neurosurg 2001; 95: 213-21.
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i S
REY (4~B5F-LE) [CH, STN-DBS OMRIFHFEIND.
FEYROERRICHENRINICH D EEFEBNICEETTHS.

fg &

2005 - LLEiiciE, 3~5 4D follow-up DAER BN DG T zn
(Rodriguez-Oroz MC et al. 2005 V) (Schupbach WM et al. 2005 V), X 52K D
FRVBME SN KT 7.

GPi-DBS Bt & DI & U 22523 20 h, W B 3~6 4 12b 72 D AR pHE
FrehZ enEsh s (Volkmann J et al. 2009 M) (Moro E et al. 2010
M. X512, 845 5T 10 F12H 72 5 follow-up DIER G HE SN TS, Zhb
DFERTIX, BIFLDIRBHER SN2 T OORIREE T, REERIIAIRME T LR
WEAEZ & > 72 (Fasano A et al. 2010 V) (Castrioto A et al. 2011 II). Zibetti 5 1%
14 5l 9 4L ED follow-up DFER A 5, UPDRS D motor score (& 42 % DU h
Frah, Hos—F 20 Vs 39 % JkE X Tz, ADL OSGEIZARE Tldah -
7= Hits L. Follow-up HAIHIZ1E 29 % OREHZ iRRIHRER A B U EfT L
7z (Zibetti M et al. 2011 IV).

Antonini 513 STN-DBS #f & 7R EIL 7 4 » OFlik MEEER# i L, & 81
S5HEMOEMICHZDETH 724, SIN-DBS HTX DHEYDOEIN S Eh, ¥ 2
F 1D T OUENAR T H - 72, RO PR SEPECR T2 8 G L
T35 (Antonini A et ol. 2011 1I).

—77, Meissner 512k 2% 3 A MIBTAMETIE, FiL 72812133 2 b3 32% 1
L7, 2HEHITIE 4% I E k- 72. KR E LT STN-DBS 12 & 53E# 3% 2
iFEHIZIE pay off T& 5 &b RTWv5  (Meissner W et al. 2005 IV).

X @k

1) 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.

2) Schupbach WM et al. Stimulation of the subthalamic nucleus in Parkinson's disease: a
5 year follow up. o Neurol Neurosurg Psychiatry 2005; 76: 1640-4.

3) Volkmann J et al. Long-term effects of pallidal or subthalamic deep brain stimulation
on quality of life in Parkinson's disease. Mov Disord 2009; 24: 1154-61.

4) Moro E et al. Long-term results of a multicenter study on subthalamic and pallidal
stimulation in Parkinson's disease. Mouv Disord 2010; 25: 578-86.

5) Fasano A et al. Motor and cognitive outcome in patients with Parkinson's disease 8
years after subthalamic implants. Brain 2010; 133: 2664-76.




6) Castrioto A et al. Ten-year outcome of subthalamic stimulation in Parkinson disease: A
blinded evaluation. Arch Neurol 2011 [Epub ahead of print].

7) Zibetti M. Beyond nine years of continuous subthalamic nucleus deep brain
stimulation in Parkinson's disease. Mov Disord 2011; 26: 2327-34.
8) Antonini A et al. A 5-year prospective assessment of advanced Parkinson disease

patients treated with subcutaneous apomorphine infusion or deep brain stimulation. o/
Neurol 2011; 258: 579-85.

9) Meissner W et al. Deep brain stimulation in late stage Parkinson's disease: a
retrospective cost analysis in Germany. o Neurol 2005; 252: 218-23.
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STN-DBS ®F4l (Kl Al 2> ? )

H R

© STN-DBS O3pRIFmERIE T IDEL, mlIFMZTI DN —RNTH D, Ehl%z
EXERARISETE ADLZ+27 v I TED. (JL—FB)

&

Eal:l

Fr i & AR o daE 4 ik LT 2 51340 2 0sd (Kumar et al. 1999
), STN-DBS DA E /R L7z EF ¥V 2 LU DEWREDIE L A E A3l
51Td % (Burchiel KJ et al. 1999 II) (Deep-Brain stimulation for Parkinson's
Disease Study Group. 2001 II) (Anderson VC et al. 2005 II) (Weaver F et al. 2005
I) (Deuschl Getal. 2006 ). WiHIHIEDIE S A3, RAENE NS T LIZBELT
BEERDBENEZATHAD.

FAIFi T8 & 5 FE OIS 5 5 A (Linazasoro G et al. 2003 V), iEIRD A
LZEDOWUERIT laterality 2 K< BEL TITHORNETH 5. ZDZ &1 GPi-DBS
IZTHETH D, STN-DBS TidJEReE & FEHIOBIfRIZ & O A Tdb 5 & i &
N5 (Taba HAetal 2010 II).

X @

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

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) 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 J Med 2001; 345: 956-63.

4) Anderson VC et al. Pallidal vs subthalamic nucleus deep brain stimulation in
Parkinson disease. Arch Neurol 2005; 62: 554-60.

5) Weaver F et al. Deep brain stimulation in Parkinson disease: a metaanalysis of patient
outcomes. o Neurosurg 2005; 103: 956-67.

6) Deuschl G et al. A randomized trial of deep-brain stimulation for Parkinson's disease.
N Engl J Med 2006; 355: 896-908.

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

8) Taba HA et al. A closer look at unilateral versus bilateral deep brain stimulation:

results of the National Institutes of Health COMPARE cohort. </ Neurosurg 2010; 113:
1224-9.



|STN-DBS #% 034 0 I it

R
© STN-DBS #&ICIF L- R/I\E5EH 2 LE L- R/ WEHIRSEDFHEN AIFETH B.
(FL—RA)

O RENRIERE (4~6FLUL) [CODHFENSD. (JL—FB)

B

%I:I

STN-DBS #I213, $i¥—F ¥V VRSO E S WRE L 7 5 & D R, [ZIFHE L
T3 EWnWA b (Tavella A et al. 2002 IV) (Vingerhoets FJ et al. 2002 IV) (Deuschl
Getal 2006 0). ZO%RIF4~6FLULOEMIZHZDMiRiEN S Z AL 0
(Rodriguez-Oroz MC et al. 2004 IV) (Simonin C et al. 2009 ) (Moro E et al. 2010
) (Antonini A et al 2011 II).

P S—F v U OERIHIE STN-DBS 26 Wi, IZEAEOHETRD S
NTW3H, GPi-DBS T3 A E Cid vy (Scotto di Luzio AE et al. 2001 )
(Volkmann J et al. 2001 ) (Anderson VC et al. 2005 II) (Minguez-Castellanos A
et al. 2005 ) (Weaver F et al. 2005 1).

X

1) 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.

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

3) Deuschl G et al. A randomized trial of deep-brain stimulation for Parkinson's disease.
N Engl J Med 2006; 355: 896-908.

4) 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.

5) Simonin C et al. Reduced levodopa-induced complications after 5 years of subthalamic
stimulation in Parkinson's disease: a second honeymoon. </ Neurol 2009; 256: 1736-41.

6) Moro E et al. Long-term results of a multicenter study on subthalamic and pallidal
stimulation in Parkinson's disease. Mouv Disord 2010; 25: 578-86.

7) Antonini A et al. A 5-year prospective assessment of advanced Parkinson disease
patients treated with subcutaneous apomorphine infusion or deep brain stimulation. o/
Neurol 2011; 258: 579-85.

8) 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.

9) Volkmann J et al. Safety and efficacy of pallidal or subthalamic nucleus stimulation in
advanced PD. Neurology 2001; 56: 548-51.
10) Anderson VC et al. Pallidal vs subthalamic nucleus deep brain stimulation in

Parkinson disease. Arch Neurol 2005; 62: 554-60.
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11) Minguez-Castellanos A et al. Different patterns of medication change after
subthalamic or pallidal stimulation for Parkinson's disease: target related effect or selection
bias? o Neurol Neurosurg Psychiatry 2005; 76: 34-9.

12) Weaver F et al. Deep brain stimulation in Parkinson disease: a metaanalysis of patient
outcomes. o Neurosurg 2005; 103: 956-67.



‘%N-DBS DI AF AT TIZHNT HR)

i S
® STN-DBS &ICl&, L-R/I\EREIRAFRITORENRFTTES. (JL—FA)

O ECL-F)\HBIRSEOFHEICLDBDED (JL—FA) , BERNEERABERLT
WsEEZXSNS. (JL—FC)

O JRFRIT7DIENRIERE (4~6FLUL) [Chebi#EFTED. (JL—FB)

2

ﬁll

STN-DBS I L-F SR M 2F 2 P 7 ORENFFTE 52 Z L3 KEZ <D
IUETYVALVNRULDEOVGEHXIZTREN TS (Valldeoriola F et al. 2002 1)
(Anderson VC et al. 2005 1) (Weaver F et al. 2005 1) (Deuschl G et al. 2006 II).
ZORIRO T 725833503 —F vV VIREEOWMREIZ & 5 & D220, HEN AR
WG I Tv5 (Katayama Y et al. 2006 V).

2O LRI RN #R X N5 (Rodriguez-Oroz MC et al. 2005 1)
(Simonin C et al. 2009 I). &£ Tid 10 O follow-up DFER G HE T T 5
(Castrioto A et al. 2011 II). Antonini 5137 KEIL 7 4 ¥ OFfiK FiE: (5 4 follow-
up) &ML, STN-DBS DIEI BERIZY AF XV 7T ORENREBE P 722 L %
W LT3 (Antonini A et al. 2011 M)

X ®

1) Valldeoriola F et al. Bilateral subthalamic stimulation monotherapy in advanced
Parkinson's disease: long-term follow-up of patients. Mov Disord 2002; 17: 125-32.

2) Anderson VC et al. Pallidal vs subthalamic nucleus deep brain stimulation in
Parkinson disease. Arch Neurol 2005; 62: 554-60.

3) Weaver F et al. Deep brain stimulation in Parkinson disease: a metaanalysis of patient
outcomes. J Neurosurg 2005; 103: 956-67.

4) Deuschl G et al. A randomized trial of deep-brain stimulation for Parkinson's disease.
N Engl J Med 2006; 355: 896-908.

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

6) 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.

7) Simonin C et al. Reduced levodopa-induced complications after 5 years of subthalamic
stimulation in Parkinson's disease: a second honeymoon. </ Neurol 2009; 256: 1736-41.

8) Castrioto A et al. Ten-year outcome of subthalamic stimulation in Parkinson disease: A
blinded evaluation. Arch Neurol 2011. [Epub ahead of print]

9) Antonini A et al. A 5-year prospective assessment of advanced Parkinson disease

patients treated with subcutaneous apomorphine infusion or deep brain stimulation. o/
Neurol 2011; 258: 579-85.
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i S
rR(ClF, RBAMEEREPTHEED UL UEHIRT 2D TERNNECTHD.

Ier2U, EREUKENIC ADL ZEET DT EIFAEL.
SEMEERMETT I ENZBL. SEREDREICFEIFRTZILINETHD.

MEDOBERIE—MAORIDDIFHEDNEFELLEDDTERNANETHD.

R

2005 E-LART OGRS TlE, seHBERER [HERE 2B 3 5 B OFEIF B S L < 13—
YT, ADLIZZ KaBihk 52 5 Z 213D 0 OHEN L (Kumar R et al. 1999
) (Molinuevo JL et al. 2000 IV) (Pillon B et al. 2000 II) (Funkiewiez A et al. 2004
IV) (Morrison CE et al. 2004 ). Takeshita 5® 22 @OV ZAT7~v T 1 v o L
Va—I12k5 &, mood IZBEL TIE, $15 DR 16.7~76% TA LN, 5 DIRREIC
75 o ThERIAY 2~33.3%, BEIKREIZ 7 o 7=5Efl2Y 4.2~8.1% T, Hi9 DRIREZRL 7=
EDOREDZ STz, BRELTUE, FHEIDZITREEEIENELE o7
(Takeshita S et al. 2005 1).

L2 L, WRIEGED T E TV 2 L RO EWRE A A5 &, STN-DBS #2132 2%
D WS TITEIZL AV E L Tuvd. Temel 5 1,398 filA2 3 &I L2V AT~V T «
w7 LY 2 — T, BANEEEDEN 41 %12 U2 e mE I N TV 5(Temel Y et al.
2006 I). Daniels 5137 ¥ & 41t L 7z STN-DBS #f & best medical treatment ¥ %
Tef U T STN-DBS B£1Z executive dysfunction 28& D £ < IZA Lz & MG L Tv
% (Daniels Cet al. 2010 II).

—JiC, HEYGEERE & O CRAMEREIS M3 A S NG, 572, B 5V #HMET
KRELRBBEIZECE»r 572 OWME L L. Witt 513 156 filE & 125 v & A1Llb
B ERER 2 4T, — R I BRI RE D T 2 528 72 8 D D overall IZIZREIZ L0 o 72 &
HL T3 (Witt Ket al. 2008 ). Z 9 L =@l 3 #-/ o follow-up 12T & [[FET
» -7z (Aybek S et al. 2007 ) (Kaiser I et al. 2008 V). 7272 L, SiEdsEiz o0
TRESOME 26K T T2 Z LM E N T3 (Gironell A et al. 2003 1)
(Smeding HM et al. 2006 II) (Okun MS et al. 2009 II) (Zangaglia R et al. 2009 1I).
Parsons 5 ® 28 G (612 JER]) ZFI L7z 427+ ) v 2T, WUt <z
STN-DBS (3r8HIEREDIHI 2> 5 § RAEKIGHILETH 5 Liam L s 6 &, Sabmind
DL FIZDOWTIREESRETH 5 &b XTv%  (Parsons TD et al. 2006 1).



%7z, Voon 5 5,311 A®D STN-DBS Jiefdl & xf & & LU 7=krat 1= THBE S A
ADzh & 0ifitgm< 55 2 &EAME T3 (Voon Vet al. 2008 IV) . Rodrigues
SIXER L 720ERI % retrospective IZMET L, T35 ORERITIE L- F 7SO JkE 2 5HF
Tho7=ZxWEL TS (Rodrigues AM et al. 2010 V).

X #

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

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

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

4) 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.

5) Morrison CE et al. Neuropsychological functioning following bilateral subthalamic
nucleus stimulation in Parkinson's disease. Arch Clin Neuropsychol 2004; 19: 165-81.

6) Takeshita S et al. Effect of subthalamic stimulation on mood state in Parkinson's
disease: evaluation of previous facts and problems. Neurosurg Rev 2005; 28: 179-86.

7) Temel Y et al. Behavioural changes after bilateral subthalamic stimulation in
advanced Parkinson disease: a systematic review. Parkinsonism Relat Disord 2006; 12:
265-72.

8) Daniels C et al. Risk factors for executive dysfunction after subthalamic nucleus
stimulation in Parkinson's disease. Mov Disord 2010; 25: 1583-9.

9) Witt K et al. Neuropsychological and psychiatric changes after deep brain stimulation
for Parkinson's disease: a randomised, multicentre study. Lancet Neurol 2008; 7: 605-14.

10) Aybek S et al. Long-term cognitive profile and incidence of dementia after STN-DBS in
Parkinson's disease. Mov Disord 2007; 22: 974-81.

11) Kaiser I et al. Long-term effects of STN DBS on mood: psychosocial profiles remain
stable in a 3-year follow-up. BMC Neurol 2008; 8: 43.

12) Gironell A et al. Effects of pallidotomy and bilateral subthalamic stimulation on
cognitive function in Parkinson disease. A controlled comparative study. < Neurol 2003;
250: 917-23.

13) Smeding HM et al. Neuropsychological effects of bilateral STN stimulation in
Parkinson disease: a controlled study. Neurology 2006; 66: 1830-6.

14) Okun MS et al. Cognition and mood in Parkinson's disease in subthalamic nucleus
versus globus pallidus interna deep brain stimulation: the COMPARE trial. Ann Neurol
2009; 65: 586-95.

15) Zangaglia R et al. Deep brain stimulation and cognitive functions in Parkinson's
disease: A three-year controlled study. Mov Disord 2009; 24: 1621-8.

16) Parsons TD et al. Cognitive sequelae of subthalamic nucleus deep brain stimulation in
Parkinson's disease: a meta-analysis. Lancet Neurol 2006; 5: 578-588.

17) Voon V et al. A multicentre study on suicide outcomes following subthalamic
stimulation for Parkinson's disease. Brain 2008; 131: 2720-8.

18) Rodrigues AM et al. Suicide attempts after subthalamic nucleus stimulation for

Parkinson's disease. Eur Neurol 2010; 63: 176-9.
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R
® STN-DBS #I[C1&, &FIC/\—F VY VRO mood DEEHHFSND. (T —F

&

glnll:l

STN-DBS OEIWER & U CTRRRIFERED (K TP RETEI 23 5/ < b — T, 1SEE
RIS L KW R T L0 REEDE» 5 TAENS (Alegret M et al. 2001
IV) (Martinez-Martin P et al. 2002 V) (Chen CC et al. 2003 V) (Troster Al et al.
2003 IV).

Funkiewiez 5 13 50 fiEff T, L-F,v& STN-DBS OFEMEIRIZ 5-Z 5 52 EBHZ D
THEIL, L-F7%% STN-DBS & 4#/% & motivation % &8, JE 57 D, NERK,
PR A LT X2 3 L5 LT3 (Funkiewiez A et al. 2003 V). & 512,
Funkiewiez & 13 77 5l TD 3 4F-D follow-up 25 LTk, sMBEREREH DHE(LIZ
AONT, I DZITIINEL 2 EWE LT D, itk OTEZE LI R T L2
BIFEAEN MU THY, WYL ERICKD Y Fa— LA TH A S LT
% (Funkiewiez A et al. 2004 V).

Witt 5D 156 iz xR & L7z 7 v & ALIEGABR T STN-DBS Tid, HEPRGH#
BN THBIIAREAWEE L7z (Witt Ket al. 2008 I). ZEF Y ZL X)L IO
FXHMTAET 5727 L — FADOHESEL 25708, HEICBHL T3S I ABA»D
%729, #EBEL I B & L7z, STN-DBS I3, fl#Ekick 2 e oLihc, #
SNEOZAL, WHIOHEST, B & BROZ L E L < D26 DFENEL 5
728D RFENF 5 U <.

X ik

1) Alegret M et al. Effects of bilateral subthalamic stimulation on cognitive function in
Parkinson disease. Arch Neurol 2001; 58: 1223-17.

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

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

4) Troster Al et al. Effect of motor improvement on quality of life following subthalamic
stimulation is mediated by changes in depressive symptomatology. Stereotact Funct
Neurosurg 2003; 80: 43-7.

5) Funkiewiez A et al. Acute psychotropic effects of bilateral subthalamic nucleus
stimulation and levodopa in Parkinson's disease. Mov Disord 2003; 18: 524-30.
6) 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.

7) Witt K et al. Neuropsychological and psychiatric changes after deep brain stimulation
for Parkinson's disease: a randomised, multicentre study. Lancet Neurol 2008; 7: 605-14.



1. N—F2VVUR

NRAT I3 R AEIR

H R

O FEAER FIConlFICHSND) (¥, IV bO—IVREELLED DBV, (TL—F
A)

& i

STN-DBS D 7z 2 /I off KD FEBPEIRDEE Th % 72% (Anderson VC et al.
2005 II) (Weaver Fet al. 2005 1) (Deuschl G et al. 2006 1), fiiEi{d on K¢ & A
5N B ZESIEDE, 9 < AE% EDOEREHEIRIE, ikiCddaELanZ eidmsohn
T35 (Welter ML et al. 2002 V) (Tsai ST et al. 2009 V), flithismizg 25
U7ERPHB L TET LI LIEMEE & 5.

St George 6D 11 XHkEILIZ UL 72 A 4 7 F ) ¥ 2T, BERREN & ThEH
IR EERA SN TS 2 FELINICE L L, fiiio L UL FIZZ% > T L & 5 s
HDBHEREL TS, ESIZZOE@LTIE, ZThoDIERIZEIL Tid GP1-DBS & i/ Y
—F VY VIRBISTER L ZIES Lo Tidmns &G LT3 (St George RJ
etal. 2010 1).

STN-DBS#& DBS Zfib i o722 b a — LFD TR O follow-up D G5
B L 72RETE <A (BTG 2EEIARTHVI E2RENTS (Muniz
ASetal. 2010 ). 8~10 FDEH follow-up DFERTE FTHHEMETL TL 5D
IIREEIR Cd - 72 (Fasano A et al. 2010 V) (Castrioto A et al. 2011 ). § < A,
LA R, ANLEM R E OREEIR & 2 AICBE L GRZ 257, STN-
DBS (= THIGEA K 2 R EEBREIRTH D, ZNho DEEENSHROMRETH 5.

X #

1) Anderson VC et al. Pallidal vs subthalamic nucleus deep brain stimulation in
Parkinson disease. Arch Neurol 2005; 62: 554-60.

2) Weaver F et al. Deep brain stimulation in Parkinson disease: a metaanalysis of patient
outcomes. J Neurosurg 2005; 103: 956-67.

3) Deuschl G et al. A randomized trial of deep-brain stimulation for Parkinson's disease.
N Engl J Med 2006; 355: 896-908.

4) Welter ML et al. Clinical predictive factors of subthalamic stimulation in Parkinson's
disease. Brain 2002; 125: 575-83.

5) Tsai ST et al. Prognostic factors of subthalamic stimulation in Parkinson's disease: a
comparative study between short- and long-term effects. Stereotact Funct Neurosurg 2009;
87:241-8.

6) St George RJ et al. A meta-regression of the long-term effects of deep brain stimulation
on balance and gait in PD. Neurology 2010; 75: 1292-9.

7) Muniz AS et al. Gait initiation evaluation after deep brain stimulation for Parkinson's
disease: A 7-year follow-up. Conf Proc IEEE Eng Med Biol Soc 2010; 2010: 3650-3.
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8) Fasano A et al. Motor and cognitive outcome in patients with Parkinson's disease 8
years after subthalamic implants. Brain 2010; 133: 2664-76.

9) Castrioto A et al. Ten-year outcome of subthalamic stimulation in Parkinson disease: A
blinded evaluation. Arch Neurol. 2011. [Epub ahead of print]
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| PR REAE T

i S

O L- F\RISED RIFIFENFRIFFHRIEFTCED. (JL—FA)
FefeL, REFEZOTFARFICEBFLEEDFEN. (JL—FC)

O FilsOEHRHEVNZSH, BEVREFSEENDS. (JL—FB)

O FEHNSEH (BREENEV orEEDSHB) DIFSH, FBRHRIFFMETNGS.

(JL—FB)

O SEWMEOFMCTIE, RAEEDE T CRALMOREERELEEDY AT ICHBNTARFE

%. (JU—FB)

i

%I:I

L- FSBUSHED RIF2 85013, FESREDEE LR TH 25 Z L33 TI2 &LL<
ETE T3, [STN-DBS ORI DE TR L 722 < D@D, L- P Stk
DR EIEFNST 2R TH 5. 7z, PHRTVURFICERZRK S 72078 TS L-F
SO PR EAERE 2 VIR L& UL TREN TS (Charles PD et al. 2002
V) (Welter ML et al. 2002 IV) (Piboolnurak P et al. 2007 V) (Tsai ST et al. 2009
V) (Smeding HM et al. 2011 ). 727U, ZAUIBEHAR 23R FHIR 1 & U CI3HE
HWThdh, RUHNETHZTHEFLEEIMNTLELRDELENOTHELMBETH S
(Piboolnurak P et al. 2007 V) (Tsai ST et al. 2009 V).

F 72, FiiEEOHEHH# < (Charles PD et al. 2002 IV) (Ory-Magne F et al. 2007
IV) (Tsai ST et al. 2009 IV) (Smeding HM et al. 2011 1), FEWEARAEANE S 2SR
BRI T % A{EIA2 % 5 (Schiipbach WM et al. 2007 ) (Espay AJ et al.
2010 II). Off KEfEAY 10~20% D PRI FAli 447 - 721F 5 A3, #EATH] (off RERAI A3
0% E) 1S58 X0 ABICTHRIRET, REKFENICEAN TS > 7=
(Espay Ad et al. 2010 ). 7272 L, Kleiner-Fisman 5D X & 7+ 1) ¥ 2T, MWW
Wi 10~13 F-oft L 14 FLLEORE A i U, A IC UPDRS part I OEGERH 14
L EOTRE» 572 HE XN TEHED (Kleiner-Fisman G et al. 2006 1), HEmiH
BB U TR ZEMEER &2 2 L i3 A .

—J7, i CRRAEREDIK T U 7ERNI BAF &2 YA TR IC WEAA b 5
(Welter ML et al. 2002 V) (Smeding HM et al. 2011 ). &E#ndIE S 236N HY I 2
EDHEKEFMAEIEIZ 55 LDOMEL H5 (Ory-Magne F et al. 2007 V).
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KA GPi-DBS & % & 3K # &2 i
|GPi-DBS DA #E:

i

@ Motor fluctuation #2859 2ETH/\—F 2V VRICW LT GPI-DBS [%, wearing
off, QOL ZHET D. FICIAFRITICHITDHEDRIENTLD. (JL—F
A)

© Off-period [CH T D EHEENZMNRIF 4~5 FORICOEDIIFEIND D, on-
period CIFNRIFRETETT 5. $FICHEFHEERE, RELEDOHFHEREIELT DD,
IAFRIT7IFENRSRANICE IS, (JL—FB)

O FERDFERFIETIRFRI7HZEEEN E T DB AR THEMMEFERD

i

&II:I

DBS DRMFFE T, @EBFORIZZ < DT ¥ & ALHEGEEA TThh, =T
VAV DEWNH BRI 5 72, 121 5l DBS iGERE (GPi-DBS 61 i,
STN-DBS 60 f5il) &, 134 Bl i3 ynae it O liii7i i, 6 » H1% DBS B T off-
period DEFERENHFIZWEL, Y AF SV 7D\ on B & FWIZMER L 72
(Weaver FM et al. 2009 I). GPi-DBS 12 & % off-period ¢ UPDRS part Il D
BB EZ 0% FEETH D, 1 FELINOFHRIR TIZTRXTOY 7237 (R, [,
ME), AT, REEREE, S35 TRHERE®. 72 GPIDBS XYV AF 1 U7 OUH
RICENTED, Y AF XY 7 237 TR & iR 70~80% DOl % iR
TW% (Andrade P et al. 2009 1) (Rodrigues JP et al. 2007 V) (Rouaud T et al.
2010 V) (Weaver F et al. 2005 1) (Rodriguez-Oroz MC et al. 2005 II). GPi-DBS T
W L-F2RE S ND T, ¥ 2F 20 7 OGRERIZIEBOEREHREE 4 5
T35, ZDX5IZ, off-period DIEEFERELE & on-period DY X F 1 ¥ 7 eHR)
FRIZX D wearing off 2B I N 5.

GPi-DBS 7' QOL % £ D& GET 5 D2 %, 11 5o GPi-DBS (Frfil 4 {5, il
7 51) KA 5 TR 8 4 AU PDQ-39 TR % &, fliral & Hbik L C 30% Dk
F# %589 72 (Rodrigues JP et al. 2007 V). Al < & mifl] & FMkICeGg L7z, 72
QOLUGHIX Y 2 1 ¥ 7 DU & B L Tz 23, EHEHEE D UGE & 13 BEEH L T
Kot £727 v 2 LMUILESGAER TlE (Zahodne LB et al. 2009 II) PDQ-39 % vy
T, Frfloo STN-DBS 22 5l & GPi-DBS 20 5l Tifit% 6 » HD QOL % &l L 7=. Wi
& ¢ overall QOL 1Xt3% L 722 GPi-DBS 2 STN-DBS K O > Tk D, Zh i
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mood X BIBEREDUGE & I3 L 228RTH > 72, 7272 L QOL SCERN R IE i % 3
ETIHMET 95 (Volkmann J et al. 2009 ).

GPi-DBS O EHIEh R & fat < Ty 5. GPi-DBS 152 5l & 2 E12125Hili 45 &,
UPDRS OEBIEHH TIZ 6 » AR A0 &<, HIBEIRHER Sh T/ (Follett
KAetal 2010 II). & 7-ZfaaddLEfse 2 0 — 7 TlE, 3~4 Fi%, 5~6 FHDEN
SR % it U Ty 3 (Moro E et al. 2010 I (Rodriguez-Oroz MC et al. 2005 1I).
Off-period ¢® UPDRS part &, 5~6 F-7% T & fliiaif & X T 35.6% DEETH D,
HIEFfe L T2z, il motor score TA S &, 3~4 1513 L8k FEELIST
FBEE 2 RO T 2h, 5~6 FF42 TIIREK, Aililid & ADL O AN HEESEE 2R L

=, — 7 on-period T, 5~6 F-#121Z motor UPDRS OEE XD T, 3~4 FFDHF
MED EHEAL L Tz, KEBIREIROENT Tid, ¥ 2 F 2 ¥ 713 AlrHT & X 75% Dk
HERHOTHD, 5b~6 725> TERMRIFTME T LT A0y, ZOMOEA XKL T
BORHIREEETEALAE Ly, F 7287 - REREIC 64 % DBS RIIR % 8 7=
A 2T F YT ATIE (St George RJ et al. 2010 1), GPi-DBS (3454, Ayl MEd)
75 EDFRERITH LT 5 ERIIRIGHER S T2 DI, 1T - REFEREIZ R on-
period IZHBWTRIFIIZEAL L 72, 72721, 26 DX STN-DBS k0 5T
B, AT - RERRREREEIC T 2 RIGIRIE GPi-DBS AN T s & LT 5.

DBS F il i & i i) 34 4 beig U 725~ & a4t & — %2 (Taba HA et al.
2010 ) Tix, K1 DBS 44 5 (GPi-DBS 23 f4il, STN-DBS 21 f4l) @ 6 » A#I2,
XU DBS 28014 2 20 E 5 & BEDERL 72, o R ime LTk o, 5t
il DBS #1rb k- 72 21 1 (48%) D5 5 14 151 (67%) 73 GPLi-DBS il Tdh ~ 7=. %
7=1hiiio> UPDRS part I 2MEW ] (BEEER) RCHEIRD LA ZEH b 5 il T L bl 2
EIRL, BRI (Y 354 IZH%ITH 7. —J5 UPDRS part I A3 & < FEIR A
LXFRTH 2560, BATREESROGA TIXMAMIEANEIR -, % 72/l GPi-
DBS 3 off-period ® UPDRS part Il DAY 18 % & WAl B 5D RIEK 23,
VAF VTSR 2FIEENOTHMO Y 2% 3 0 7 Wil & B &3 2 EERER]
TR TEa Yy b =L TH A5 (Rodrigues JP et al. 2007 V).

X R
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R
STN-DBS & GPi-DBS DESNEIRICH T D3R ICIFBREFZE GRS NTLEL).

STN-DBS ELENTHIMFEERRSE, BAERDEIRT DERED DL,

R

gilElD A4 F 4 > 2007 Lit%, STN-DBS & GPi-DBS O i %17 - 72981 2 5
WEINTED, WEDIIERIZLD GPi-DBS ORHEAHE 2 &k 5 7.

%9, STN-DBS 31 & & GPi-DBS 14 &S # @t L7z x & 75 1) ¥ 2 (Weaver F
etal. 2005 1) TiX, 6 » A#%OEBKAESSE (UPDRS part ) (& STN-DBS Tl
54%, GPi-DBS Tid 40%Th D AREEITRD L >72. £/ ADL TEM&E &L 4 40%
DEE %N LA TR0 552 > 7253, GPi-DBS 7* on-period, off-period & & (2235
% 72DIZ%t L STN-DBS Tid off-period DADNETH -7z, — AR IZBIL
T, STN-DBS % 52 % Jikid X #1725 GPi-DBS TI3IE T E 5 h - 7=,

7 v & LLIEGAER  (Follett KA ef al. 2010 ) (Anderson VC et al. 2005 1)
(Zahodne LB et al. 2009 II) (Okun MS et al. 2009 I) (Locke MC et al. 2011 1)
(Nakamura K et al. 2007 II) °JE5 v & 2L bEGRER (Moro E et ol. 2010 II)
(Hariz MI et al. 2008 ) (Rodriguez-Oroz MC et al. 2005 ) (Volkmann J et al.
2009 IM) (Sauleau Petal 2009 M) 12k 3 &, WFhOWZEIZ 5T & EBIEEE,
ADL SGERPHRIE M F [ CRIZHZEED 24, F8HI, FEMRERLE 2 & O BIMER X
STN-DBS Tk Z<i® 5h, GPi-DBS TIE@EWWh T BTN Th > 72, 3KAl
WEIZE L TEHHE 2IEVWDED 5N, WThOFEIZH W TS GPi-DBS Tl
FlldiE X e h > 72. COMPARE trial (Cognition and Mood in Parkinson Disease
in STN versus GPi-DBS) 3Fllo> STN-DBS, GPi-DBS Cifj# D JEHEE 0 H % ik
L7259 v & 2 LikBR T H %5, GPi-DBS i STN-DBS (2 X T mood X cognition
&V T EE DFR X verbal fluency DX F R EEIZ D %5 > 72 (Zahodne LB
et al. 2009 II) (Okun MS et al. 2009 II). F 7=4EHER) ZAREINNZ DWW T e MG S h
THD (Locke MC et al. 2011 II) (Sauleau P et al. 2009 ), GPi-DBS %52} 7=
70% DORERHI T4 10.65 + 6.98 Ib (1 Ib = 0.45 kg) OIRERINNA X 72 L 722, ZHid
STN-DBS & [AlkkTH > 7.

Z O &5 IHEBIERESGERI RIC DOV T HE B CHEZEOIZARD L h > 7228, JE
HEPEIRTIEZZNZIUTENDDH D, EB5DH —7 y b &2ERT 2 I3IBEHREIR



OMRTEIRGTRETH S (Follett KA et al. 2010 II). GPi-DBS &, D EOHHHFIE
TYUAF AV THRZ 5V 2 F 327 REOREER], FERER B fERPED &
SEFITIE STN-DBS (2 HRTHERME RS HERE XN S.
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i S
REERWBEEME /N —F >V VRO off-period [CH T HEENEREMICH LEMTH
D, ZOMROFEFHRHEIF 2 FIEETHD.
MEGREIRBIRMTC K o T NES PREEEENHIRYT 2FEMENGD, F ARSI
IRIMTOFTHAIFMT & U Tl GPI-DBS F1cld STN-DBS high$H 5N 5.

nis
i
E*IJI:I

P78 R R ha A T 2 SEYma R & ik U 7= 7 v & AL IBGAERTiE, 6 2 A
#? total UPDRS, off-period T® motor score, ADL score, ¥ 2 ¥ %7, il
HH), IREOWFTNOBEB I\ T & IRBERIEENE AR A LGS %2588, off X
WA U on KA ER: U 72, Off-period (Z351F %5 UPDRS part &%+ (3 31~34% T
bHotz. RMUDY ZF 2D 71T 25 RH7 RS EV (Vitek JL et al. 2003 T) (de
Bie RM et al. 1999 II) (Lang AE et al. 1997 V) (Merello M et al. 1999 1) (Iacono
RP et al. 1995 II) (Eskandar EN et al. 2000 IV) (Alkhani A et al. 2001 1) (Lozano
AMet al. 1995 V) (Kumar R et al. 1998 V) (Dogali M et al. 1995 1) (Samuel M
etal. 1998 V) (Schrag Aetal. 1999 V).

¥ 72, total UPDRS, motor score, ADL score (3 flit% 2 4% TIIRIR 1 i L 7=
(Vitek JL et al. 2003 ) 73, itk 3~4 F-THliai & [AFEE ORFEIZR - 72 (Baron MS
et al. 2000 V). L7223 C, IREERBIEIZ S— F > v VRO EHBPRER M LA
CTh B0, ZORRIEMMRHES 5 mTREME IR,

i 8 BRI 2 4T 5 & A S PR R & e P PR 2 & DA GFE 2 B9 5 fEfe it 2
B4 20T, mifllFili a7 5 BEO b S5E1013 6 < & Rl 2175 Z
& DHERE X % (Galvez-Jimenez N et al. 1998 V) (Kumar R et al. 1998 IV) (Walter
BLet al. 2004 1) (PahwaRetal 1997 V).
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R

BEMBEETHED RN TREIN—F Y VR OIRE (C X U T 4R PR o R RS {8 4% 15 128 it
(Vim-thalamotomy) & VIim-DBS IE&EBICEM T, ZOMREREANICHIFTRT

Z)

mENE, B, FEER, YRAFRITICHTDHREFTELVDT, TNSDEE
ROMEZBNE UTe Vim-thalamotomy, Vim-DBS (&1 S 7K.

& i

WA S—F 2 YIRS 5 NI OB 4 — 7 & STN £ 7213 GPi 23 F
WMEL->TOD, Lo LLHT& 0 EYRE CEEEN AR+ 5r 58— F 0V VIROIRKIC
U TEFHRIREREE (Vimtk) 24 -7y & LZiBE MTHNTE . Vim-
thalamotomy (& 1950 FXA2 5 BRICIT DI TH D, 1990 KIS 7% - T & 0 IR,
i) 2 Vim-DBS 23 1Hh 0 % & 5 127 5 7=. Vim-thalamotomy, Vim-DBS i3 & & 12
I8=F 2 VIROIREDOIHENZ AR T, £ OFIRITEHINIC & Fifii 3 % (Jankovie J et
al. 1995 V) (Benabid AL et al. 1996 V) (Moriyama E et al. 1999 IV) (Limousin P
et al. 1999 V) (Schuurman PR et al. 2000 II) (Valalik I et al. 2001 IV) (Rehncrona
Setal. 2003 V) (Putzke JD et al. 2003 V) (Pahwa R et al. 2006 IV) (Schuurman
PR et al. 2008 1I).

Vim-thalamotomy & Vim-DBS % i L 72 5 & 2L HaRER 12 K 4U, SRk
HIRNR M & & RIFICART, BEO TN Z2HHE Vim-DBS DX 5 2 & D BiF
Th oz, FlomRIRerT, BITRE, MG, B L & ORIE-R A0
FEDFEA L Vim-DBS DIE 5 BAEITIKL, “eEMDO A, 513 DBS DI 5 2MENn
TWwaLEbnsA, DBS CIFHEICEM L A DHEN B ET 2 [REMNEL H 5
(Schuurman PR et al. 2000 II) (Schuurman PR et al. 2008 II).

g D HREk L2 U Tl Vim-thalamotomy (&3 I HE o iy, W M4 X
EZ e TEDREIZTbh Ty, MR Z2T 25813 a L
Frfillid DBS 12§ RXZTdh 5 (Schuurman PR et al. 2000 II).

Z DD/ —F 2 VIEKRIZN$ % Vim-thalamotomy & Vim-DBS ORI IZD
W, MR LTI EDE T 2 E & 554 (Moriyama E ef al. 1999 V)
(Limousin P et al. 1999 V) (Valdlik I et al. 2001 V), #E5h 5> H5E H D
(Benabid AL et al. 1996 IV) (Pahwa R et al. 2006 V), flfElfEDOdEEHI L LTD
Vim FAHIHERE S g, BEIREHIC G L TEbT1ICARIE T2 HE L H 50
(Limousin P et al. 1999 V), SRS BIFTE LWL TIMESNIELALETH D



(Jankovic J et al. 1995 V) (Benabid AL et al. 1996 IV) (Moriyama E et al. 1999 V)
(Pahwa R et al. 2006 V). & 7=, BSR4 AT PR 2 & PREIREIR I -4 % 2R
L HIFF & vy (Limousin P et al. 1999 V) (Valdlik T et al. 2001 V). P ZF 227
L TIANTH > 72 L T HIEBIDORE E b 54 (Jankovie J et al. 1995 V), i
AEhe T B %5 < i3 & b s, P8I UAEEIPESEAI ORI R
DN, BEVIIC O IR OBGE IZE > TE TE 2 VW) WG H 57
(Jankovic J et al. 1995 V) (Benabid AL et al. 1996 IV) (Moriyama E et al. 1999 V)
(Valalik I et al. 2001 V), EHIFICIIHEDMET IS TRIZ D RA IS L Tl
(Moriyama E et al. 1999 V) (Schuurman PR et al. 2008 1I).
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=

©® Vim-DBS &#RRPRIEAIZIEIEM (Vim-thalamotomy) (&, E¥MEETTOEHR
HF SN T ADL [CZEZE T K D ISR DARRE MR IC X T 2ARIBEES U
TEWTHD. (JL—FB)

O BIERCEMEDREERIE, Vim-thalamotomy (CEERT Vim-DBS D(F 3 HMEL).

(JL—RB)

© Vim-DBS, Vim-thalamotomy &6, EAIFHBRIDIRE(ICK T DMRIGKIBEEIDIR
BICHRTSS. (JL—FC)

© Vim-DBS DiREHIEIRERAICDE > TR I D. (JL—FC)

© @ LR OREEIREICHWVTIEEA VIim-DBS hWinETH 5. (JL—FB)

© FEER, 7=, AFRD midline IRELICH U TIE, MBS 2WVIEEEID Vim-DBS hEET
EHBDOEELTHLL. (JL—FC)

© @fll Vim-DBS Tl&, Ffil Vim-DBS EERTREREE, FTHEEESTEDRIERD
HIEL®IL. (JU—KRA)

B

FRNE % (Vim %) O M I3RS R U 2= oSt A e 5. 2
DFEIEE % TEALIE SO R0 78 KA P2 T3k & O CIRIE UGB IR BLEE G % 17 9
Vim-thalamotomy (Ohye C. 1997 VI) (Ohye C. 1998 VI) (Tasker RR. 1998 VI) (Zirh
Aetal 1999 N) &, 1Sl MR & f & L CE XU A 175 Vim-DBS (Benabid AL
et al. 1996 V) (Koller WC et al. 2001 V) 2SEAMKHE DRI I X 2 S ERA# & L
TiITbh T 3.

Vim-thalamotomy (2 & > T, 181JEMIZFHEL 724 — 7 ¥ 7 NILikER Tl 80~
90 % D B TIURE D Rk A k55 L 72 &\ 5 #eh (Zesiewicz TA et al. 2005 1)
(Zesiewicz TA et al. 2011 1) %, 73—F v v U, ARREVHRK, £RMEMILEIC XS
PR % X5 & U Z2JEHID 79% TIRIEZE IRk PIH X 7z &0 9 #i (Schuurman
PR et al. 2000 II), 90 % DIEFI THEEAHIE L 7z &1y 5 (Nagaseki Y et al. 1986
V)b 5.

Vim-DBS & tHIR BN & [RlRR (S, AP O AR RBPEHRIEK OB BRICH RN T b 5
(Zesiewicz TA et al. 2005 1). 23 FIOREMIREIZ M % Vim-DBS ORhR % #-X
72 2 D ORI E HEMERERIC K AUL, F I DBS (3ORMIIIU A 0 SRUCREIR 2 5 R FEAM RS



F 60~90% &% X ¥ 72 (Koller W et al. 1997 V) (Pahwa Retal. 1999 V). % 15, &
AR & e KBRIZ 5 [ & M9 721203, RSS2 38§ 5 %203 & % (Hubble JP
etal. 1996 V).

Vim-thalamotomy & Vim-DBS @ 5 ¥ & 2 LB & # ik ER 12 KA, ¥k o #1H]
FHRIZBI L Tl CHEDZEIZA S NE D - 720, itk DBRESGE IS DWW T DR
OFHllii Vim-DBS DIE 5 A<, SRIEREREE, 7R, Mais, SERke
& OFIMEH A DFRE O R4 #13 Vim-DBS THEIZIK 2 5 72 (50% vs. 14%)
(Schuurman PR et al. 2000 II). % 7=, KREMEIRHK 7= 1) &2 Xf 3 & U 72 LGBk (Pahwa
Retal. 2001 M) 7 —Z - ) — X% (Tasker RR. 1998 V) T & [AFkDAER T
b7z,

I N F TOWE TIE Vim-DBS & Vim-thalamotomy DG & — 7~ MIIFIEFE T
BRALIZREE B 08, B & B OO B I3 R e B L Ot S H B (Kiss ZHT
et al. 2003 V) (Yamamoto T et al. 2004 V). 7z, Vim PIS+dD DBS O il
MOWTEiEim» » 5. The radiatio prelemniscalis (Herzog J et al. 2004 V) X° the
caudal zona incerta (Fytagoridis A et al. 2010 II) % & & 7z the posterior
subthalamic area (Plaha P et al. 2008 V) (Murata J et al. 2003 V) (Blomstedt P
etal. 2010 V) REDIIHNZEZNITH > 72 L DHEN H 5 5, Vim-DBS & D Uikl
IRiRER S 13 s 2Ty (Deuschl Get al. 2011 V).

IN=F 2 VIROIRIK & R D &, ARREVEIRIK TR _EBEHE N ORIk A A2 B Z &
NdHD, ZOKIEL4 TORPBIZOOVTEFMBELRRHL L LI TS
(Shahzadi S et al. 1995 V) (Benabid AL et al. 1996 V).

Vim-thalamotomy (3R M b7z O R4k 2 P14 2 %R % O (Zirh A et al. 1999
V) (Schuurman PR et al. 2000 1) (Nagaseki Yetal. 1986 V), 5 FLL EHifid %
ZEIWEEIN TS (Ohye C. 1998 VI). [FFkIZ, Vim-DBS (23613 T & SURBEZE T
E[RIBRIZ 6 FELL ED RN D72 > TRIF A IREIIH 2G5 N b Z LG EhTn
% (Rehncrona S et al. 2003 V).

ZOMDBFEEE UTH Y~ F A Z7IZ K BBURBHEN 23 D, BIFRIGHRANR I H
HEINODOH BN, hRPBEINS F TEEM A 585 H2 2% (Niranjan A et al.
2000 V) (Young RF et al. 2000 V) (Ohye C et al. 2005 V). 7=, #Ef7 MOtk
Ha L, HEELERMEORIEHOMRE € &0 (Siderowf A et al. 2001 V), AxhM:% G
T2IH 725 TRRIBISEDOT - 2 03B TH A5 5.

A DARREVEHRYK IO/ U Tl Rl B e &b, Lo L, W PR
EERICH S - NEEA2 X 2T 2 ERMEN TS 7728 (Selby G. 1967 V)
(Giuffre R et al. 1971 V) (Tasker RR. 1998 VI), 1ifl] Vim-DBS 2375+ % (Taha
JM et al. 1999 V) (Pahwa R et al. 2000 I) (Ondo W et al. 2001 IV). & 7=58%, 7,
REp e & DWbh i % appendicular/midline tremor 12XF3 % DBS I2DW T, BifE
D& ZAWHERGERIT 2. FORBIZKH LT Vim-DBS 23838 & ¥ 72 i
(Carpenter MA et al. 1998 IV) (Taha JMetal. 1999 V) 23d % —J5, Frilli X Ol
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il DBS & & HREAUHEDNA S N h - 728 (Limousin Petal. 1999 V) & 1T
WA, i DBS 12 K 2 SEGE ORI IS 2 2RICB L TE, B L a5 72809 R
% (OndoWetal 1998 V) 7352 & DD, T1%DIEFIRMROREGARITH -7z L
WY (Koller WCetal. 1999 V) &b 5. F72, Wifll Vim-DBS A UE IRk IZF2
45 ZEAMEIN TS (Taha JM et al. 1999 V) (Obwegeser AA et al. 2000
V) (Putzke JD et al. 2005 V). L2 LzA6, Wifll Vim-DBS Tl Juigiy @z 12 4
b SPlRERER RS L L R /28 (Pahwa Ret al. 1999 V) (Taha JM et al.
1999 V) (Ondo W et al. 2001 V) (Putzke JD et al. 2005 V), Z®DVY %22 % [:nl%
WERD B2 E I PIZONTE, 0T — 200N,

X @k

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

interventions. In: Steriade M, Jones EG, McCormick DA, 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 1.
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) Zirh A et al. Stereotactic thalamotomy in the treatment of essential tremor of the
upper extremity: reassessment including a blinded measure of outocome. J Neurol
Neurosurg Psychiatry 1999; 66: 772-5.

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

6) Koller WC et al. Long-term safety and efficacy of unilateral deep brain stimulation of
the thalamus in essential tremor. Mov Disord 2001; 16: 464-8.

7) Zesiewicz TA et al. Practice parameter: therapies for essential tremor: report of the
Quality Standards Subcommittee of the American Academy of Neurology. Neurology 2005;
64: 2008-20.

8) Zesiewicz TA et al. Evidence-based guideline update: Treatment of essential tremor:
Report of the Quality Standards Subcommittee of the American Academy of Neurology.
Neurology 2011; 77: 1752-5.

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

10) Nagaseki Y et al. Long-term follow-up results of selective VIM-thalamotomy. o/
Neurosurg 1986; 65: 296-302.

11) Koller W et al. High-frequency unilateral thalamic stimulation in the treatment of
essential and parkinsonian tremor. Ann Neurol 1997; 42: 292-9.
12) Pahwa R et al. Bilateral thalamic stimulation for the treatment of essential tremor.

Neurology 1999; 53: 1447-50.

13) Hubble JP et al. Deep brain stimulation for essential tremor. Neurology 1996; 46:
1150-3.

14) Pahwa R et al. Comparison of thalamotomy to deep brain stimulation of the thalamus
in essential tremor. Mov Disord 2001; 16: 140-3.

15) Tasker RR. Deep brain stimulation is preferable to thalamotomy for tremor
suppression. Surg Neurol 1998; 49: 145-53.

16) Kiss ZHT et al. Is the target for thalamic deep brain stimulation the same as for



thalamotomy? Mov Disord 2003; 18: 1169-75.

17) 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.

18) Herzog J et al. Most effective stimulation site in subthalamic deep brain stimulation
for Parkinson's disease. Mouv Disord 2004; 19: 1050-4.

19) Fytagoridis A et al. Complications and side effects of deep brain stimulation in the
posterior subthalamic area. Stereotact Funct Neurosurg 2010; 88: 88-93.

20) Plaha P et al. Bilateral stimulation of the caudal zona incerta nucleus for tremor
control. J Neurol Neurosurg Psychiatry 2008; 79: 504-13.

21) Murata J et al. Electrical stimulation of the posterior subthalamic area for the
treatment of intractable proximal tremor. o/ Neurosurg 2003: 99: 708-15.

22) Blomstedt P et al. Deep brain stimulation in the posterior subthalamic area in the

treatment of essential tremor. Mov Disord 2010; 25: 1350-6.

23) Deuschl G et al. Treatment of patients with essential tremor. Lancet Neurol 2011; 10:
148-61.

24) Shahzadi S et al. Thalamotomy for essential and cerebellar tremor. Stereotact Funct
Neurosurg 1995; 65: 11-7.

25) Rehncrona S et al. Long-term efficacy of thalamic deep brain stimulation for tremor:
double-blind assessments. Mov Disord 2003; 18: 163-70.

26) Niranjan A et al. Functional outcomes after gamma knife thalamotomy for essential
tremor and MS-related tremor. Neurology 2000; 55: 443-6.

27) Young RF et al. Gamma knife thalamotomy for treatment of tremor: long-term results.
JJ Neurosurg 2000; 93: 128-35.

28) Ohye C et al. Gamma Knife thalamotomy for movement disorders: evaluation of the
thalamic lesion and clinical results. o/ Neurosurg 2005; 102 (Suppl): 234-40.

29) Siderowf A et al. Emergence of complex, involuntary movements after gamma knife
radiosurgery for essential tremor. Mov Disord 2001; 16: 965-7.

30) Selby G. Stereotactic surgery for the relief of Parkinson's disease. 2. An analysis of the
results in a series of 303 patients (413 operations). JJ Neurol Sci 1967; 5: 343-75.

31) Giuffre R et al. The therapeutic possibilities of L-dopa and amantadine in
Parkinsonian patients who have undergone bilateral thalamotomy. Eur Neurol 1971; 5:
311-6.

32) Taha JM et al. Thalamic deep brain stimulation for the treatment of head, voice, and
bilateral limb tremor. o Neurosurg 1999; 91: 68-72.

33) Pahwa R et al. Surgical treatment of essential tremor. Neurology 2000; 54 (Suppl 4):
S39-44.

34) Ondo W et al. Thalamic deep brain stimulation: comparison between unilateral and
bilateral placement. Arch Neurol 2001; 58: 218-22.

35) Carpenter MA et al. Reduction in voice tremor under thalamic stimulation. Neurology
1998; 50: 796-8.

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

37) Ondo W et al. Unilateral thalamic deep brain stimulation for refractory essential

tremor and Parkinson's disease tremor. Neurology 1998; 51: 1063-9.
38) Koller WC et al. Efficacy of unilateral deep brain stimulation of the VIM nucleus of the
thalamus for essential head tremor. Mov Disord 1999; 14: 847-50.

39) Obwegeser AA et al. Thalamic stimulation for midline tremors in essential tremor
patients. Neurology 2000; 54: 2342-4.
40) Putzke JD et al. Bilateral thalamic deep brain stimulation: midline tremor control. </

Neurol Neurosurg Psychiatry 2005; 76: 684-90.

TERL - AERERRESMERERE AT A F T4 ¥ H 2N

30



31

i S

LSRRI IC K DIREICIFRRBIRMIE BN ENGBDODERB L THLWVD, SHFIE

DFER, BFEXRH DBS [CLEULTHEL.

SHRMBILIEIC X DIREICIE VIm-DBS B THD, BEDADL ZE LT ED. €
2L, HROBRNHF5N, EEOTOTIS LEENUNETHS.

BERSNEEOERTIRECT U T, BRBIRMTIEEITD DD, KIS HIE
(BERE, HTES) OREXEFFL, ADL ZE U IELE D K SIFEHUVIRELDIE

BICPRDZERBINETHD.

o
+d
S*IJI:I

I8=F V) VIR TITER LRSS, ARREVEIRIK TR BRI A ISR S h 5 08, 2B
3DAHT I —& LT, LBMHRIRO IR & AR D BER A BHE T IRAE U 72 B EIE
IR D 5. — M EERHRIE DN AN Th O, T B RMERELAE & JRERSME A3
AR B T ERNB.

AIFTOWME TP 0D, BORIZE W TE L MM WIE IE MR O R IK & 7« %
HELERTH 5. 1960 FR & 0TI T X 72 ARIRBHENT O 3D % J 72158 T,
20 JEFILL ED 9 DD v ) — X CHEAMRBIEG IR 13.2 » A) 120 T, ki 77.5%
DIERITEGEE L7z (Koch M et al. 2007 V). 7r—Z - 2 ¥ b a—)Uifige (kOB
IR 1 AER) I, REDZBARE, SEBIIRHIRIE Ok & BEREREE O L WSR2 W
SN T3 (Alusi SH et al. 2001 V). —7, itk 1 4RI ERHIKD DBS OhR % @52
L7222 TlE, 69% 725 100% DFEE I W TIRMK DB A 65 7z (Geny C et al.
1996 V) (Schulder M et al. 2003 V) (Wishart HA et al. 2003 I ). Vim-DBS Oxh#
HHNIZROED Y AT VT 4 v 7 L 2 =12k B &, itk s 5 IREHNHI A 87.7%
12, ADL OUGED 76.6% (215 6 N7=hs, AR A MR % 720123l 7' v 7' 7 4%
EHAMETH 7= (Wishart HA et al. 2003 1). FEFE, it 5 FORBIZH - b iz
L 7235 TUIREEh R OWRFF A A 5 Ty 5 (Schuurman PR et al. 2008 1) . £ %M
BEALARE (x4 2 (IR B R & DBS ORI % JUE U 72028 T, #IRIEFEFRETH D,
ORISR, TR, RETREE, B 4 & ORIHER R A HHED R4
L jE T D 5 72345 (Schuurman PR et al. 2000 II) (Yap Let al. 2007 V) &
H%EDD, HRIKOPIHPEIRIZOWNTIFRBEE R AMEN T2 23, KA HFRED
RAELRNENE VI WG (Bittar RG et al. 2005 V) & D, 5% & & 7k 2 MGk ME
Th5.

SEERIME PR RN I3, ERE 2 BRI OME %, 1 o U S RFARSBR L THEC 5. 20T e,



At IEIGE - 2B - R PXREK 2 & BERANRAE T 2 HK & R4 Holmes $R¥K & 7= 3+
i icig & T T 5.

SESRAME R IRk o U, KRB 4 17 5 725 (Krauss JK et al. 1994 V) T3,
88 % IZFi#k M L IRk DEE A A B I, 65 % ISR E L WEEENE Sz L L, £
IR 25 BERESGE T 3T % DBFHDAIZH £ 0, WP, BArpEd s & Ofr 5 60F
FES 38% il 7728, FMiOEMIEREFNRERETHEHE LT 5.22 2 —
Z (128 JiEM, a8t 2.9 4E) THNR7-HE51E, 88% IRk DSEL A S 1, 86%
ZRERER S 2 588 7208, Rt e B HRE (Rl 2> & & - 7= a b, BrfEEO
LA L) 37T% 2588072 (Krauss JK et al. 2002 V).

WWREN O HE Z T, HBEFIMELD DBSDIZS BUFE LZ5ThHH, BIEDODEZ A
large series D5 iL 21y (Benabid AL et al. 1996 V) (Krauss JK et al. 2002 V)
(Umemura A et al. 2004 V) (Foote KD et al. 2005 V). Iz OHRIKIZDONT Y,
2D TR & IR INEE SRR T b 0, tHIRBHZEN CIHR§ 5 556, ok &k
D& RERFEFENBEE Tz (Ohye C. 1998 V). SEAF, ARkl
WT 3, DBSIZKBBEOIMENTTELD (Benabid AL et al. 1996 V) (Goto S et al.
2004 V) (Yamamoto T et al. 2004 V), S#%ORIEIHFFI N 5.
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# R
O ERMEHM YR ST (CIFEHR GPi-DBS hEMTHD. (JL—FA)

O 2HBMI X7 ICKT S GPi-DBS OMRAIRICIIEEELHDD, RADERRR
RORBRC2FULZEITDHLEDEHD. (JU—FB)

i

ﬁll

EHMY 2 b =72, BREBEE LT 2 b= T7DASALGN, ZORMKE &
% AR ORI ZAL R A IEE I A R Y 72 6 2oy [HFEME] 08 0 (R
EHIPEIZ L E & 72 6 X OEIE TRIEIMRL) &, MorDRK S5 EEL bR
2[R Ot0nd 5. FERUEDEDT—KELL A6N2D1E DYTL @z Tk
DEIENEY 2 =7 TH B2, RETIE, ZThUNOBEEEREEY 2+ =7
(DYT6,7,13,17) d W5 & h Tk D, 5% HICHML T DL Ebh 3. Ak,
Ihoid, WREBEAZ ML LT WOERAED T, ZOHEBIMEINZHE 5T
REED, SEHIORDER & DAMOTEF Y 212 Lw. 72, RO S
B ATRIERIT I35 TS HEOER N H A 5 LHEWTEHDT, KHA FI74 v
T, &MY 2 =272 BB S FICFERMED LD, KD E DD 2 D253 T
FNFNOIETF Y 245D 5.

JRREMERGEY Z b = 71269 % Ml GPi-DBS O A %1 1% Kupsch 5 & K O
Vidailhet 5D 220D F ¥ & L L HLEGABRICHHIRIC R XT3 (Kupsch A et al.
2006 1), (Vidailhet M et al. 2005 O). LA L, it X 7=l 4 OREROUEERIZIZ
PEDDIEEDENRDHS. ZOHHAD 123 oLk, FEEESEY 2 =7
ZDEDONEEHE L TAIEAENTH27-0FE21 61 %.

Andrews 513, VA P=ZT7ZDEDHAIELBE LN TH S Z L A2HiHEE LT
DBS DIEFNR D LA %17 > 728, 20 ik, 209 L DOFE R ESEY 2 b =7
ZDWT R AEFNIRIZA S L 2272803, DYTL @@=t (P=0.002), Ffi
F CORMBIFE A RN Z & (P=0008), FliiiDfEikA T & (P=0.024) £ & &L
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T3 (Andrews Cetal. 2010, I). U2 L DYT1 &{aTBtED 91 Bl FEYgdE %
M 67.5% (MEHIZED 53.3~92.4%DIX 5D X) 12k LT DYTL B FFEMD 108
BT & FGEEN 55.8% (HEHFHIZKD 38.6~T79.3%DIX5D%) THD, DYTL
;@JK?F@@WJ“CJ: DERORERSRETE 5 Z LiddfE» & LT, ZhPAAOFEREES
Y Z b =712 D0 T E il GPi-DBS 3 S 3 I+ iy & B 6HE L &
Abhb. 1@@*[%&15]%1%@“1‘%0)%.:“11 IZ3ELTCW5 (Speelman JD et al. 2010 IV)
(Isaias IU et al. 2008 IV) (Vasques X et al. 2009 V) (Borggraefe I et al. 2010 IV).

DBS OEFAIR Z S 51213, FMi BT S T2 2 EAKHHETH %
2, ZOBIIR T A 2 ERR LIS W, Ll TEBOBEENRDOIE S D X

—8RiE, FIROREDIXSDXIZK RN H 5. £z, WEIROHTHL%
=7y b EFTREPIIDONTEEELERIZTTO AW, Tsich 61, #RHEHREBO R
DB IRD B 72 LT3 (Tisch S et al. 2007 V) . [FFkIZ DBS ORIl
WS EXEOWMEL D D &AL, 7S—F V) VIHROBFIZHN S O & [k
O EAERI (1830 Hz £ 72132l E) 2O Z=8E 08 200, X KB Ol (60
~80 Hz) # W\ =58 & % (Alterman RL et al. 2007 V).

AEEOEHIBAEIZDOWT, 9T 8~10 FFIC X SHEIROME 2 H % (Isaias
IUetal. 2009 V) (CifLetal. 2010 V). Zh 52k, HEBHIRPIRKNISET S

IZTAlTE2 2 SR < 2 BB LT HIER L AFAEL T 5. fER KD, DBS & W\ /=4
MR/ S—F V) VIROIERRE R E D, VA b =7 TIRIREIR O R £ TR A 5
FTE5ZENHEN TN, RIBGEOMEIZLD, X512 OHEEAHHIERIZ L -
7. 2 OWBFERNIROFEBUZES 2 eI ARE 2 FiH1I3AE 5 i Tk,

VAT A OEBERNEENE 0, T0O5 BRPOEFEER, A0
— X ARk E 72 3R OB ER AT, BN TR A RO ER L EGET 5.
Grips 51, ¥z Hhil U 7235512 & eI P OEB SR A B L, @ CREG R AR ERR
DBHBIT 25 Z L2 WE L QRFEFIR S TN ND X 7 = X L12 K 5 iTRetk % /8%
LT3 (Grips Eetal 2007 V).

Bk, —HRELZ2GMEY Z P = 71249 % GPi-DBS Bk 4 BUZHI§ 5 &
Mo 2 b =7HERPELT S f”Fﬁ NdH 5 (status dystonicus F 7213 dystonic
storm) ZEDHENTED, FHIIEGOMERRE S DT, GPi-DBS #ik% kb 7=

BT O 2 DM OEM, HHELFISE LA T S BEYRH B RIFTET Y ALAR
JVZEAR A S EEAARA V FTh S (Yianni J et al. 2004 V).
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# =
O HRELBEIZ 7T DEEI GPi-DBS DMRIFETEFIETT, BEREEBESEIC
FHigd. U >TERISEB L
D EZEBEBRVURIKE THIEERD L THEMNZRET D2UNENDD.

e B ZEDRBLIESZRER U TRERDBRSNTL
(Jr—~K

slnll:l

WY 2 b =705 5, PKAN (037 v MMRF F — CRE A YERE) (Mikati
MA et al. 2009 IV) (Krause M et al. 2006 V) (Castelnau P et al. 2005 V), x-linked
dystonia parkinsonism(DYT3) (Wadia PM et al 2010 V) (Oyama G et al. 2010 V),
myoclonus dystonia (DYT11) (Gruber D et al. 2010 V) (Kurtis MM et al. 2010 V)
HOBLZTFRENMMOSFENENALI LTHIETS44 7OV 2 M =7 OB
I GPi-DBS 2WEERIR A & 7259 (DYT11 Tid—EtURF MBI ) Z
ENRENTODH, W EH—fEggr 5 DD L —FIRkE ISR £ 5.

EERE 2 6F 2 T B HEHIZMET % DI tardive dystonia (23 % il GPi-
DBS O#1R T, Gruber 5% &1 Chang 513, £ H 7z 1A OBTHRA L
7= tardive dystonia (2%} Uil GPi-DBS % fitifT L, fxs 10 41272 BIHHRNH 4 14
7z emE I T35 (Gruber D et al. 2009 IV) (Chang EF et al. 2010 V).
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(81 Y 2 b =7 ST B R OB

i S
O 2HMI X M7 ICHT DREIRBIFIME, GPI-DBS LEENFAMMMKL, 4FICHE
BIRMTCIFFESE, BTCHISEIFRBD RSNV, (UL —FD)
O 2HMIX MZ7ICH U TIIRRBIRIT, SRRRENTEBIC—EDFHENESNTH S

i

L.

M EARRBIRIM CIIEBEELLEOGHEDZ ). Lich> TliFE & B#fREINK
(JL—FKD)

%IIE

BGMEY 2 b = 7T 2 R RS Tl 30~80% DeEH AR (Ford
B.2004 V) £ &xh T, WHAMIZIE GPi-DBS & [RRORR 28D 5. — kMY 2
PETHR XKUY Z =T KD EAEMTH D, RAMESENS ETICEEAET S
LW 7zr 4 GPi-DBS &Rk Td % (Linn JJ et al. 1999 V) (Ondo WG et al. 1998
IV) (Lozano AM et al. 2004 V). 7272 L, EHIRIROMWE 1% <, % 7= prospective
randomized clinical trial 7z & & 17H ATy, I EE N CIXREEE, e &, Sk
NPEREI X 2 RIE 2 B 0, 7280/ NI 2 R A TH 5. I & 3
IZHHERD DL L SN TS (Ondo WG et al. 1998 V). L 7zh3 5 T, F s »,
GPi-DBS %17 Z 28 \WREFILAS TIIHERE X e,

Cooper 1 226 AOEGMEY 2 + =7 B2 VL nucleus F 7z id centromedian
nucleus O WA 2 17V, ¥ 8 F- M D BIZEHAR] T 25 % DREHIIC good, 45% I
moderate effect %728 7z (Cooper IS. 1976 V). P 2 b = 7123 LTI A
TNWEKHTHA. £/ Tasker 51, 25% DIEHNZ 256~50% DEEE, X 512 25% I
50% LA LD E A AT 20% ICEE A A PHEE 72 L7z (Tasker RR et al. 1988
M. ZokH5 228 2 b = 7I2/$ 5 KT i3 thalamotomy & W5 T
1950 X2 S i7bi, < OWMEH D 25, EEEHT 2H0E D, Pkl EH O
IR, Gl G2 EI3 XX XX TH B, Yoshor & 1M HITAZ ERBIFT & IR R ol
DFER % UL U 7253, WA ERBREEST T 14 vk 7 HICE#h L 720125 U AR PR By
T 18 filh b7 2 BlDEGE % 78D 5 DA TH - 7= (Yoshor et al. 2001 ). L5
VA b = 7T B HIRHE T3, modern technology THr L7z el i ZE 48 7
< FHEIR & BEANFHE§ 5 120 725 T ey (Krack P et al. 2001 V) . gl 34t
T EESREREE 22 & OADPEHBE S & (Hariz ML 2000 V) . & 7= (PRI 2
DWW TIE, GPi-DBS 7 f4il & thalamic(VLp)-DBS 12 5] % ikt U 7217 (Vercueil
Letal. 2001 V) & % %%, thalamic-DBS TIZARE AR ITRD S e 72 Y
F&D, B2 P =TITET 2R TMOMRIZE E L 28 Dh %<, HiFE

TERL - AERERRESMERERE AT A F T4 ¥ H 2N
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(S A L =7 GRPERHH) OSFHAEH

i
O ARREEE (EWaRDDVIRY U XABREFMES) [CHNY 2EERIRICT T
% GPi-DBS RRETHRMEBEECHSD. (JL—FB)
O ABNEERE (BWEEGDVENY U XABREMES) [CENTEMERIRICH U
CTSTN-DBS "EEZ EDHDERBLTCHRL. (JL—FB)
O AREYERUAICEN I 2EMEFEEICHT 2 BIRIAREMIRER 22 THMWEEGRE
Ths. (JU—KB)

BB B

FEMERBAIIIAER Y 2 b =7 & T h, HSBOREY Z V=7 Th 5. =5 -
SYEIEY 2 b =7 OEIEIRE LTABN S Z L L0, T2 TIRREMTEDEEIC
FROE U TR 5. KEVERIZAIL, WRHGEER, RIS, SEYnaR & REPGET -~ DR Y
) X A RERIAITEN D HE P E X5 (Albanese A et al. 2011 1) (Balash Y et
al. 2004 1). KAV ) X ZERFEIHERPDRO LGS, HENE S FIELHHT
Mhise T & OIBEITIE, SRR OEIG 2T 5.

FRAGHENT D TR EZ < TN TE R, AEROMWE L, T2 55 &
G5 ENELL, M PR - kL EOAIHENMETH 5. DBS A e aBIE
TIFHERETE 2oy (Loher Td et al. 2004 1).

KEMERIPAIZ X9 % GPi-DBS OAZIEORHINZ X, £ < Of%EA Toronto Western
Spasmodic Torticollis Rating Scale (TWSTRS) #£RHL T5. [HH A4 F74 U1E
BT, ERBDOD N —2 - 28T 4 BIFLEAETH 727, TWSTRS
severity subscore DUHEHIL, 61~85% (Eltahawy HA et al. 2004 V), 72~79%
(Goto Setal. 2002 V), 35~42% (KraussdJetal. 1999 V), 39~94% (Yianni dJ et
al. 2008 V) ETH O, ANEIREETH 5 Z EHWRE I Tz, 2007 12 H F
K2V DI E Zhaxifse (n=10) (Kiss ZH et al. 2007 V) DOFERBFEE S,
TWSTRS @ severity-, disability- ¥ & U pain @ subscore (2flit% 12 » H T, ZhZ
N42.9%, 63.8% % KUV 65.4%%H L 7=. GPi-DBS @ EHIZHRIZOWT D%
(n=10) (Hung SW et al. 2007 V) Tix, ‘F¥431.9 » A (12~67 » H) OEHHIZE
W, severity- 36 & U disability subscore (&, 2124 54.8% %6 KU 59.1% 35 L T
W72, GPi-DBS (ARG FEI T 2 K MERBE O A B Gk L LT, 2011 4
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IZBUE I MR 22 2% (European Federation of Neurological Societies;
EFNS) O 44 FF4 VI2BWTE, LU B THIEXN TS (Albanese A et al.
2011 1).

FUR AT RIS — HIR — KN R EE B L — 7 OREEIE 2 M L Tl b, 73—
FUYUURZTTEL, BERICIZY 2 P =7 OFERRRIC S 2015 5. GPi-DBS
DORIWEHE L TRZ D2 MYOEH = willkd % 72012, STN-DBS OR1R % kiat L
2R Z 28 (n=9) (Ostrem JL et al. 2011 V) 23% b, 12 J[E % T TWSTRS
severity scale 7% 61 %38 L 72. 24U GPi-DBS ORPRICILET 5. LA LEMRIZA
12x$9 % STN-DBS iZ, ERIEHE D % < (Kleiner-Fisman G et al. 2007 V)
(Klevin L et al. 2005 V) (Sun B et al. 2007 V), Z OEGIZB U TS HMgt X5 0
Ehdb.

BN R, ¥ 2 P =7 O&»TEEMRRAICRLL - Tk Th %
£ A4 % (Albanese A et al. 2006 1). 20 #iih 5 % < DIEFIE L RER - M5 ST
#0 (Bertrand CM. 1993 V) (Braun V et al. 2002 V) (Chawda SJ et al. 2000 V)
(Cohen-Gadol AA et al. 2003 V) (Ford B et al. 1998 V) (Krauss JK et al. 1997 V)
(Taira T et al. 2003 V), REP DA LIGFETH 5 Z LR IRE I D5, £ D
T2 DITITHH L 72 Filidie 2 %4 % & &5 (The National Institute for Clinical
Excellence 2004 VI). 2001 412, TWSTRS @ severity-, disability-, # & U pain
subscore 3, flitk 6 » H#% T, ThTh, 20,30, B8 LU 40% 1K F &G5%) L, 12 » H
% F THEE L 72 & ORI Z WA R L S Tvd (Munchau A et al. 2001 V) %3, [H
A K4 VRELKE, iz v 208ENMEEIE ) (Albanese A et al. 2011
[). V2 b=7HBIOBNE D, S5 0EY A b =7 IER RIS, KOs cids
W& XN (Albanese A et al. 2006 1). ZEIREIARREAFSENT & DBS ORIR % ik
L7278 (HuhRetal 2010 V) (2& % &, MEICEWTHERSUGEZRD, 0D
TWSTRS SGERNRIZZET 500 5 7253, AL DBS # DX 5 2GR 2 fdliaic &b -
elnd (HEERL).
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EEl £ (BEES X b= 7)

i S

O ER BEEIARZY) [CHULTEF, EBNEHNORYUXAERENEFRDEN
THD (JL—FB) . T, BRERAIOREIR, RKRDOEMBFMT (BREMT -
DBS) ZZELCHKLL. (JL—FC)

it

FEE BEMEY 2 F=7) &, BRACZORMEE LS 2 5z R s D, LR
Wk, IRRRAL E M T2 db o7 LaL, BFERHIYZF=70O—D0D
BT & D KK % I U 72 sensory input & motor output OFFEAFEFIZ L - T
ZHZEMNEHEND K HI2% 572 (Blood AJ et al. 2004 IV) (Byrnes ML et al.
1998 V) (Filipovic SR et al. 1997 V) (Ibanez Vet al. 1999 1) (Ikeda A et al. 1996
) (Niehaus Let al. 2001 IV) (Siebner HR et al. 1999 V) (Toro C et al. 2000 IV)
(Yazawa S et al. 1999 ) (Torres-Russotto D et al. 2008 VI).

WA CIRIBIROE—ERE LT, ROBEFHToa Yy tu— Lz HINE L7-R7E
PWHERRND ARV ) X ZRFITAH 3 THONE Z L% <, YIHRGEIZTT0% L1
DERBEEN TS, LA L, fHlle & G ITER ISR O 5-4 B L
TH3HAEEH 5. HATRBIET, FOYZ =712 L TORIGIZRD 5Ty
724y (Byrnes ML et al. 1998 V) (Cole R et al. 1995 II) (Ross MH et al. 1997 1)
(Dashtipour K et al. 2008 1).

TR DR R, SURDEMNG Tl (Bl - DBS) 23M71bi, RAfs R
R OREN L I TS (Goto Set al. 1997 V) (Lozano AM et al. 2004 V)
(Shibata T et al. 2005 V) (Siegfried J et al. 1969 V) (Starr PA et al. 2004 V) (Cho
CBetal. 2009 V) (Fukaya C et al. 2007 V) (Kim MJ et al. 2008 V). LA L g
WA A E T EF Y 2L N OENE DX,

X ik
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O RZEPEOREREREIC LT DBS EMEZENSHDERBLTHLKL.
(JL—FRC)

O RZEPRONEREREICX U THRABRIRMD BN ENHDER L THLL.
(JL—KC)

O RNZEPERONPEREENE(CH U CAMESHFRHBEDEN L EDHDERBLTHK

L. (JL—EK0C)
T

iz 2 O AFEEE BN X35 DBS, Bl O A RIS DT D 2006 LD
E, JEBIRESHR I N 00, HNTEF Y ZLNLOHmXIEEN. F0%L
R IR RS 5 DBS B4 5 8 D Th 5. MRk L, Vim-DBS
DN TH - 72 (Hertel F et al. 2006 V) (Diederich NJ et al. 2008 V) (Acar G et al.
2010 V). —J5, SURDISFORERIENTiE, GPi & RURICZ 2 sz il L
REWE L 728 Z AR DT, GPLAS AR TH > 72209 D (Lim DA
et al. 2007 V) %, lenticular fasciculus ORI HXITdH - 7z (Bandt SK et al. 2008
V) W ERIRE A H 5. 2006 HE-LUFTDG X TH 508, H ¥~ F 4 712 & 2 ik
DWEN B 5. WD RIREIH L, H Y ~F 4 712 & B R 270, 1A
#hTd -7z (Ohye Cetal. 2005 V), 201D > 5, 1 HITEEDOSGE, 1HITHESTDH
-7z (Young RF et al. 2000 V). #R¥kLIZF T, Fixed dystonia {Zxf L CAEZHIO
DBS 73 G%hT®H - 72 (Franzini A et al. 2009 V) & WS SEHIEREGE 23 & 5 . BT,
hemiballistic chorea IZXf L, t#HIKBEEM 2GR TH - 7= & v 5 REGIHRSG
(Astradsson A et al. 2010 V) 23 5.

i 2 H % 0D AN I 7 35 B 0 9 B KM Bl B 0% (motor cortex stimulation:
MCS) (ZB99 % 2006 F-LUEDOWME I LIS 72FRD Tid 2 - 72, 2006 4-LUiiC
3, RO KD ZRED b 5. FEhBROHGMRROa Y Fu—LzHE L7 MCS
ZHEfT L, EROWE & & S ITABERER) 2 SGE L 72RER] 2072 (Katayama Y et al.
1998 V). Hemichoreo-athetosis & HFIFIRIAERIZ /L AR TH > 72 (Katayama
Y et al. 1997 V). Hand dystonia # % 7z L 7z 2 ffiliZ MCS Z#{TWERTH > 7=
(Franzini A et al. 2003 V).
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s

Ko 3 B P (motor cortex stimulation: MCS) (% 1991 R IZEEI 512K D

fRIB SN, T OFERETIIANTH 2725, RMRIR, & (4, FiriRinl — iR pi s,
IRl O MR AT 5 Z &6, HEEE A 5 MR, R BR %z /T LT
AT RS QMRS H5 L ORI IR OMRET IS & 2 SR E T s, 72Kk
DIRFIZERAG SN B 28, £ 223 A ¥4 L7 2 - &Eh, MCS ORMIR
&, WIEMF A A FOBMEHNEEZ 5N TS,

W piiRsE 2 (EFNS) O F 4 F 54 vk, It # o ik M&9E (central post-

stroke pain: CPSP) 12449 2 B0 138 50% T, EHMNE (trigeminal neuropathy:
TNP) 1233 2 H 501349 60% TdH % (Cruccu G et al. 2007 1).

EFNS 54 F I 4 AERLIED 2 2 7F 1) ¥ 204l On-Off Ik b5 v &4~ 4 X

fLikBric k5 &,

- MCS (3H%Th D (55%),TNP(68.1%)> CPSP(53.8%)> %]} phantom limb

(60%) > &t spine injury (54.5%) > 51 % $k % 815 avulsion (46.1%) DA
W23 A H % (Fontaine D et al. 2009 1).

- TNP ® 50%, CPSP ® 43% (=A% Ta 7= (Rasche D et al. 2006 II).
- B 505 JIADOREREEF MM OUEHZARTH 5 (X% T0%) (Velasco F et

al. 2008 1I).

- PR EMRR IS 2 A3 60%. CPSP 1213 1/3 THRIT, CRPS IZ6 H

#Td 7z (Nguyen JP et al. 2008 II).

© ARAYPERRRREEMEREIC S AR T H B WREME A RIE X B (Lefaucheur JP et al.

2009 ).

- 8t M= & 5 MCS T, CPSP 6#ilh 50 (83%) THFAIRAMG S Nz

(Lefaucheur JP et al. 2011 II).

B9 % & MCS 3P AR 50~80% IcARh & 5% 4, Wwihg 10 Gl

BREOKHTHD, T ZOMEIZIE, KD KB LBETHABETH S.

MCS #HI &2 51213, BEERVELETH 225, B ' TMS 1%, MCS O 7%



5. BAMER

TG FE T % (Andre-Obadia N et al. 2006 II) (Saitoh Y et al. 2006 V).
fllzElL e, A2 IY, INLE X =)L EOIEFNT 5 ott T, CPSP T, €
L 312205%, 72 I I2478%, NLEY L — MI564% TRIBHBALNT
(Yamamoto T et al. 1997 V), Propofol x5 TiZ, MCS &%) TH 5 (Canavero
Setal. 1999 V) Z & ¢ MCS HEILDBHIZK 5.

X ®
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i S
REMEIEEEEEREICY LT DBS a3 TH 5.
AZech 2 DR ERREICNT 2HMREBRENDTHNS.

fg &

DBS i21%, Melzack & Wall @ gate control BGi 2 FED W 7= FHitith K — NHIER R
DOHIRHPHER% (ventral posterolateral/posteromedial nucleus: VPL/VPM) NGk
il (internal capsule: IC) Hlli# & A4 €4 A4 F RO N MAHIR 2 BG4 % ik
K BRI (periaqueductal gray: PAG), PAG 12 & 5 HREREHI O B AR EH DA
OFRE A BE0% X & 7258 3 B JE K BRI (periventricular gray: PVG) 2% 5.
Nociceptive pain (213 PVG, #infEREEMZEIZIE VPL/VPM §ili# & OWE S & 5 53,
PVG, VPL/VPM @ 2 » firlc @tz L, Bz PVGICHET 2 Z&2%
Uy,

WM FRE 23 (EFNS) D4 F 54 vickiux, DBS I, fite ANZew g
(failed back syndrome) 7 & DIRFEZHFMIERIZL D AR (63%) TR EMIER
I 2RI D (43%) (Cruccu G et al. 2007 1).

R MO R TIE, XA (phantom limb pain), AWM (trigeminal
neuropathy), A i P& ik (anaesthesia dolorosa), i #% # Fi 3 0
(radiculopathies) °fhft#ERETF (plexopathies) 7& & ARAY MR EEEIREIZEH XD
A% < (Bittar RG et al. 2005 V) (Rasche D et al. 2006 V) (Owen SL et al. 2007
V) (Pereira EA et al. 2007 V), Mzt O XA (central post-stroke pain:
CPSP) TI3A#ITHHZ L d b5 LT 55 (Katayama Y et al. 2001 V) (Hamani
Cetal 2006 V) M) 55 %25 D (Rasche D et al. 2006 V), HFHHEGHE
FICITmRhCh 5 Z &%y (Rasche D et al. 2006 V) (Prévinaire JG et al. 2009
V). ENTIE, %5 VPL ORI Thi, XIS wR AR 2 & AR M ke
EPPEICARIE E B (Yamamoto T et al. 2006 IV).

DBS 13— D RHME R AR T d 525, MIMEDFRES 1~4% b % O THEIS
SEETH 5RIX A5 L.

X ik
1) Cruccu G et al. EFNS guidelines on neurostimulation therapy for neuropathic pain.
Eur J Neurol 2007; 14: 952-70.
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2) Bittar RG et al. Deep brain stimulation for phantom limb pain. JJ Clin Neurosci 2005;
12: 399-404.

3) Rasche D et al. Deep brain stimulation for the treatment of various chronic pain
syndromes. Neurosurg Focus 2006; 21: ES.

4) Owen SL et al. Deep brain stimulation for neuropathic pain. Acta Neurochir Suppl
2007; 97: 111-6.

5) Pereira EA et al. Deep brain stimulation: indications and evidence. Expert Rev Med
Devices 2007; 4: 591-603.

6) 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.

7) Hamani C et al. Deep brain stimulation for chronic neuropathic pain: long-term
outcome and the incidence of insertional effect. Pain 2006; 125: 188-196.

8) Prévinaire JG et al. Chronic neuropathic pain in spinal cord injury: efficiency of deep

brain and motor cortex stimulation therapies for neuropathic pain in spinal cord injury
patients. Ann Phys Rehabil Med 2009; 52: 188-93.
9) Yamamoto T et al. Thalamic sensory relay nucleus stimulation for the treatment of
peripheral deafferentation pain. Stereotact Funct Neurosurg 2006; 84: 180-3.
10) Rezai AR et al. Deep brain stimulation for chronic pain. In: Burchiel KJ, editor.
Surgical Management of Pain, New York: Thieme; 2002, pp565-574.
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# =
Failed back surgery syndrome OZEZEMHERBEICRH LT, BHERBEETEMNT
»3.
FEHRESHERED D 5ESHEFTRBERE, BRAREEEEZ(ICHSIERBICHU
T, BEENAEEFERTHD.
AxZE R W U BRI E D BN C EDSDEEBLTH KL

=
ﬁll

EFRRPTME O MR I S AV PRER & L CHERERIERE IR A SN S
NEWRFETH 5. Failed back surgery syndrome (FBSS) 12 L T2 2D F v & 41t
HBGRE A b D, ERERIFOREG RS - BEA2REk B 0 i T-1Rrie & Hhi L
T, 50% L EoEEHIHEIREIR S AZIZE <, QOL Ol ki KUY ORE» TS5 N,
rhHAIZ 72 0 EE IR R 25HE X 7z (North RB et al. 2005 ) (Kumar K et
al. 2007 ) (Kumar Ket al. 2008 II) (Manca A et al. 2008 1) (Taylor RS et al.
2005 I) (Simpson EL et al. 2009 1) (Frey ME et al. 2009 1).

KA AR VR D 5 B, EAEMERTERAEGERF (complex regional pain
syndrome: CRPS type I) (Zx} UERHRIBREDO R & ATz T v & LA IUEGABR IE—
D2HD, 6 5 H, 2 FORERTTHBERIREIGTIHI P RA R & iR L T, A7
2 IR R % 588, ML O RESE, QOL DU A A 5 1172 (Kemler MA et al.
2000 0) (Kemler MA et al. 2008 II) (Simpson EL et al. 2009 1) (Taylor RS et al.
2006 I). —7, 5HEORMIZEOTIERIHRIR AR L2380 S hishr -7z
(Kemler MA et al. 2008 II).

FAHETIZ FBSS, CRPS IZxt§ 2 Bl ik O #) R & A 7= % hiaad e [\l
W72 1 2& D, FBSS TidfiraiT-¥9 VAS 68.9 23 6 » HIf VAS 39.5 12, CRPS Tl
WTATEY VAS 79.6 23 6 7 HBFEYI VAS 22.4 1285 U 72 (Moriyama K et al. 2012
V).

BEDRPRE AR PR SR L 263 2 B RERIREOERE DR & A 71l A) Z il 5513 2006 LI 1
Xk D, 50% LA EDOFEFHHHIA 6 HDEHZFIZA S N7z (de Vos CC et al. 2009 V).
PEPRIRPESIRERR 2 5 7 v & AL HEBGEABR O 17813 7 < Pluijms 5 O 3 RO
MEEE 1 ARKDOHKAME IR - MIREF LD AT YT 4 v 7L E2—TI3,
PIFHRIIR 2 5 0, HRIOMRO R 8 5T % (Pluijms WA et al. 2011

I).
TRARIEIE% NG, IR (Viswanathan A et al. 2010 V), FHEES 233 2 I6H%D
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RIZOWTI, EFMESBA SN N E L F o MBI AN, 72, R %Am
SN U CHENBEES AN CTH 25505 5 (AlyMMet al. 2010 V).

S E 2 &SN EH OB 2 DB & 5 7-0, ARANE, FakbE, WOk
ROHZEFHICIAAMETH Y, BEERPEETH 5. FHONBEEEORELN N 7
A TIVIMEIRIE L STETH 5728, Y - PEARRISIERRIKDUE O e A 12
MNLUT, dA5MiELH B EEAONS.

X #k

1) North RB et al. Spinal cord stimulation versus repeated lumbosacral spine surgery for
chronic pain: A randomized, controlled trial. Neurosurgery 2005; 56: 98-107.
2) Kumar K et al. Spinal cord stimulation versus conventional medical management for

neuropathic pain: a multicentre randomised controlled trial in patients with failed back
surgery syndrome. Pain 2007; 132: 179-88.

3) Kumar K et al. The effects of spinal cord stimulation in neuropathic pain are
sustained: A 24-month follow-up of the prospective randomized controlled multicenter trial
of the effectiveness of spinal cord stimulation. Neurosurgery 2008; 63: 762-70.

4) Manca A et al. Quality of life, resource consumption and costs of spinal cord
stimualtion versus conventional medical management in neuropathic pain patients with
failed back surgery syndrome (PROCESS trial). Eur J Pain 2008; 12: 1047-5.

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; 56:
98-107.

6) Simpson EL et al. Spinal cord stimulation for chronic pain of neuropathic or ischaemic
origin: systematic review and economic evaluation. Health Technol Assess 2009; 13: 111, 1X-X,
1-154.

7) Frey ME et al. Spinal cord stimulation for patients with failed back surgery syndrome:
A systematic review. Pain Physician 2009; 12: 379-97.

8) Kemler MA et al. Spinal cord stimulation in patients with chronic reflex sympathetic
dystrophy. N Eingl J Med 2000; 343: 618-24.
9) Kemler MA et al. Effect of spinal cord stimulation for chronic complex regional pain

syndrome Type I: five-year follow-up of patients in a randomized controlled trial.
Neurosurg 2008; 108: 292-8.

10) Taylor RS et al. Spinal cord stimulation for complex regional pain syndrome: A
systematic review of the clinical and cost-effectiveness literature and assessment of
prognostic factors. Eur J Pain 2006; 10: 91-101.

11) Moriyama K et al. A prospective, open-label, multicenter study to assess the efficacy of
spinal cord stimulation and identify patients who would benefit. Neuromodulation 2012;
15: 7-12.

12) de Vos CC et al. Effect and safety of spinal cord stimulation for treatment of chronic
pain caused by diabetic neuropathy. o Diabetes Complicat 2009; 23: 40-5.
13) Pluijms WA et al. Electrical spinal cord stimulation in painful diabetic

polyneuropathy, a systematic review on treatment efficacy and safety. Eur J Pain 2011; 15:
783-8.

14) Viswanathan A et al. Use of spinal cord stimulation in the treatment of phantom limb
pain: Case series and review of the literature. Pain Pract 2010; 10: 479-84.

15) Aly MM et al. Spinal cord stimulation for central poststroke pain. Neurosurgery 2010;
67: ons 206-212.
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i

i S

O NEEERMMERED FENFET, REIENE - BREEEH - ARKEDSHITPEE
EROHIFICE > TVDIHEEF, BRIERVMTZ1TL), S5ICUN\EUT—Y 3y
IS EDEHSND. (JL—FA)

O BEEE - BERERNE - BREBIMBIME S KU BZE PR OEEMEEREICH LTE, /{0
JIVOBEENEISDSND. (TL—FA)

O = IC K DREENEENHIRICH L, T/ —)b, IFIL7IVI—IVICKDEERSH D)
FEEIOvD (JL—FB) BRURYYIREEN#DOSND. (TL—FA)

© BZErR - BRERSME - MIERRERICHF SBRB L IRRICOVLWTEPREPU/\EU T -2 3
VITIEFET, HITOHBEEDHEIFSNTUVDIEEIF, WMABITIERE R\
#gHons. (JL—FB)

© BRADEEREFICTL, BIREASERT (microsurgical DREZ-tomy) ZZEUL
Thb&LW). (JL—RKC)

i

%II:I

AINYAIR PR D N IO IRELAE 264 5 IS B T, BRI RRAR Uiy & Y
NEN)TF =gy, UNED)TF—2 g VHIIOD 2 7L =120 A8 T7F ) ¥ A %47
S TAER, EIROBRIBYUIMHIC ) NEY) T =2 3 V2T 528 O» FREB KO
HE B RE O SE IR A2 "9 (Steinbok P et al. 1997 II) (Wright FV et al. 1998
1) (McLaughlin J et al. 1998 II). & & {2/ AU PEIBRIZE OO T Rz e BRIFE 11 < xt
T ARSI, ERNEROIM R, BRI RROINE ) e 57— 9
YV, ONEY T =Yg YHID 3 V=TI, A4 T T Y AR AR, #
REVZARYIWATIZ ) N ) 7= 3 V24T 5 72 8 OPEREOUE, HEIRREDOUE %
BEALIZ % 729 (McLaughlin J et al. 2002 ).

EIRW LRI BB TR O LB 2 BT 5 L0 d T EICB L T,
SR IR B2 AR T W by (3B RH Tl o BB 2 D 2 5 LS WG
(Chicoine MR et al. 1997 V), —J5, MBI OHEST 2 M# (Greene WB et al.
1991 V), ATHEOBMOEHEZ B (Boscarino LF et al. 1993 V), THEDOZMIZ
EAREEL VS WSS DD (Mooney JF 3rd et al. 1999 V), K7 Siliiw T &
5.

EREVEDREHEIZHT U 1984 4F1Z Penn A3k b TOREENHIRIRR G A MG L, X612
i ZABIUR ¥ 7 % FlO =R G- B aatE Ok (2R MERLRE, EREFME) 105
L Cirbh, DIBROK CIREERRER 23T DI E DA <7z (Penn RD et al.
1987 V) (PennRDetal. 1989 II) (Ordiadletal 1996 O) (Middel B et al. 1997
). 1992 #1213 FDA (7 » ) A friEdEhnE) TRRB I N0 5. N PERRE D



DU IRRE, SHRRSIC R %82 10 7 = v ORI, 1985 FHE & O REFIERE R H D
(Albright AL et ol. 1993 1), Dl " #H G AT DI T OF M #HE 1 (Van
Schaeybroeck P et al. 2000 II) (Gilmartin R et al. 2000 1), 1996 #1213 BEEB7ME %
DOHEFEVFIEMEIZ R L TDNr a7 « v OREFEICK 52 “HERRBESTDIZ DR
FHMER S S 7z (Meythaler IM et al. 1996 IT). Z Dt%K ¥ 712 K % Fififk 5-0OH
vk S X (Becker Ret al. 1997 V), FDA THRGEI N T\ 5. ZDH% & EHAEN
I3t LT s a7 = v OREFEIFARAIRP R S, RIGICHNTE
Z DR ITHHET 5 (Stempien L et al. 2000 V) (Meythaler JM et al. 2001 1)
(Murphy NA et al. 2002 V) (Albright AL et al. 2003 V) (Hoving MA et al. 2009a
I) (Hoving MA et al. 2009b IV).

T2/ = LBLUCZTFALTILI-IZKSM8E7 9 v 713 modified Ashworth
scale, BAMinEkANEL, ZOMHEILZ6 » HOMETERO NS (FREFELS
1988 M) (Kirazil Y et al. 1998 I) (Kong KH et al. 1999 V).

R DEEREIZBIL T, RV ) X ZAmRE L, Al K OFRRATFO RS I
B4 5 Z L3, FROREORER, BISTTEkO BN & O H EAE Lo B s
IZH%hTdh 5 (Francis HP e al. 2004 1) (Bakheit AM et al. 2001 II) (Chen JJ et
al. 2005 V) (Olvey EL et al. 2010 1).

THEOIKMEIZBIL T, RV ) X 2R e PRFRFOMERRICHENT2 2813, T
[ DIEAFDORIRIZEH I TdH % (Burbaud Pet al. 1996 1I).

KRl K DNRIRED B 5 BE T U GEIRIEE e M & 0, WRERES
KU/ v — X 2 &K X & Ashworth scale DEGE R THIE I K OB~ 77
iz 3 % 2 BEEEE O S % 588 72 (Buffenoir K et al. 2004 V). [AlkkIZ, WL
JED B B R 5 TCOREINAYIE T pf i Ml S RIS D72 D i 2 2 >~ b a— )b
T 52 EMNTE S (DecqP et al. 2000 IV) (Sindou M et al. 1998 V). L A U fighpkos
O/NRBNZ BTE, FRRO BB IC & 0 RGN PR O a2 &< 50,
FHPEIIIEFICIT S RET, MOV N 7 =¥ 3 YHRFHIHEEIC A 5T 3
(Deitombe T et al. 2001 IV) (Berard C et al. 1998 IV).

HERE (BAR) OBCAKE 269 il (Bl ERY 94 5Efl, Rl L 17 51, Wil Tk 158
FEG 126 U T, F0E F K OMENE-E8 D SR ARME A ERAEWT 67 (microsurgical DREZ-tomy)
ATV, BRI BIR T X, ADL ICB W T IERM R A BSNITS TN TE
5. SHIZH5 L EORISIR LD 515 (Mertens P et al. 2003 V) (Mertens P
et al. 1998 V). BARGE A SEEMr if OSSR RIZIER 208 <, BATRES 14 B B el
IR T 20,

X Bk

1) Steinbok P et al. A randomized clinical trial to compare selective posterior rhizotomy

puls physiotherapy with physiotherapy alone in children with spastic diplegic cerebral
palsy. Dev Med Child Neurol 1997; 39: 178-84.
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5) Chicoine MR et al. Selective dorsal rhizotomy and rates of orthopedic surgery in
children with spastic cerebral palsy. o/ Neurosurg 1997; 86: 34-9.
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3 DR T 78 D 15 DEE

| Y25 i

R
O BMEDEIEDHDHD, SmETIE, BIDURATICEEINETHD.
(JL—FB)

O HUNEEECRIFRABMOESHEZIENSE DD, HIMEHEDRLECIE, SBEROZFH
Oz ST CEDEHSND. (JL—FC)

i

ﬁll

2006 F-LARgE DM A S N5 N6 Fhr 1 F6 0 2 A L& Of e o A4 513,
0~5.0% T b, FEMMEDOMIIE 0~2.0% TH 3 (Kleiner-Fisman G et al. 2006 1)
(Voges J et al. 2007 IV) (Follett KA et al. 2011) (Deuschl G et al. 2006 II) (Pahwa
Retal. 2006 1) (Ben-Haim S et al. 2009 V) (Elias WJ et al. 2009 IV) (Sansur CA
et al. 2007 V) (Zrinzo Liet al. 2012 1) (Xiaowu H et al. 2011 V) (Chan DT et al.
2009 V) (Maldonado IL et al. 2009 IV) (Seijo FJ et al. 2007 V).

I AR Z 3 22 7 72 4 — & LT, SIUEORA: (Elias WJ et al. 2009 IV)
(Sansur CA et al. 2007 V) (Zrinzo Leet al. 2012 1), E&Td 5 Z & (Ben-Haim
Setal. 2009 V) (Sansur CA et al. 2007 V) (Zrinzo Let al. 2012 1) (Xiaowu H et
al. 2011 V) 2dFo6h, SMEORED S %EH1E, HmWOFICHL 2.5 5o 2
2 W< %% (Xiaowu Het al. 2011 V).

BT OIZ 5 28 DBS 12N, IO ) 2 2 A5 <, 5.4 5D 22 938 < 55
(Xiaowu Het al. 2011 V) (Blomstedt P et al. 2006 V) (Terao T et al. 2003 V).
TEHR DRI AL ki 2 M) > 720, TN 28583 2 & IID ) 227 < 55
(Elias W et al. 2009 V) (Zrinzo L et al. 2012 1) (Ben-Haim S et al. 2009 IV) .

WUNEMmECEHIA I LD A G Z 5D 5 (Zrinzo Let al. 2012 1) 23, HvNEHR,
~v o aEROZEE A ) S 2 & (Gorgulho A et al. 2005 V) T, % 7zfvNEMRD
FHA YV EEZ ST LT (Ben-Haim S et al. 2009 V) HilO W HEMEZ (KL $5 Z &4
Hlifsxhs.

Z kA [FIRFCHIA T 2 FHUC DWW, D) 27 235G % % L) i (Park
JHetal. 2011 V) &2 b5 K0 E0S W (Temel Y et al. 2007 N) 2MFEL, —7E
L7Zgw.
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DBS Tl¢, DBSDU— MR, HERICEET 2EHEPREVSA, BREICERITAN
ETHD.

DBS ¥ X7 LDEHAHEIE, BHIK, BRERETDIRE, HENOEMICEEN
HETHD.

nis
i
E*IJI:I

DBS ¥ 2 7 £ OB BIE S 5 A OFEIR, 2006 FDIREO®RE T3, 4.0~9.7% T
PHZANEMROEA, Bids, ki, LRI — FOWE, I — P, fEcs %"E'E&EB@&”
RS, REGE, 7 VLR —MEERE RS, RRBEEE O, 2 &2 s 5 b (Follett KA
et al. 2010 II) (Deuschl G et al. 2006 1) (Kleiner-Fisman G et al. 2006 1) (Pahwa
Retal. 2006 1) (Bhatia R et al. 2011 V) (Bhatia S et al. 2008 IV) (Bhatia S et al.
2011 IV) (Boviatsis EJ et al. 2011 IV) (Doshi PK. 2011 V) (Fernandez FS et al.
2011 V) (Sillay KA et al. 2008 V) (Hu X et al. 2011 IV) (Seijo FJ et al. 2007 IV)
(Tabbal SD et al. 2007 V) (Voges J et al. 2007 IV) . Staphylococcus aureus 1= & % &
Fu3% < (Bhatia S et al. 2011 V) (Gorgulho A et al. 2009 V), H#H# 4% (58.5
L) 1S Z D9y (Gorgulho A et al. 2009 IV) . PEZANEEMR & ER I — 4T
ISEZ D4 L AR BIERPEOES 1305 B & iR L3 (Fernandez FS et al.
2011 V). 72 MIRBAOMER T — F 2458 LU CEREH» 5 L 72 2 & LREGUTIZRER
Btk e o7z &5 (BhatiaRet al. 2011 V).

IPG DA A LI ITEMIE, BWE2RAETHRBIHEZ 2O VELRH S.
Medtronic kD~ = 2 7 LTI, B A X, V7 7 3 —, CT i3 3512, Soletra

BV, HIBEREA OVICEREL, A4 v F & off L LTHH4T5 &%Tﬁ"féb“(
W5, FERRIE L E TR NI A YF 2V T4 — M2l TH5ZETAA
Fhoff L BTREMED B 5 T &, W EaER AM/FM 7 U4, Wl OET L E &k
PG DRNR XN TODREMED B 720, D &8 IPG &0 10 cm 138EL T
H$2Z &AL T35 (Medtronic 2010 VI).

DBS ¥ 2 7 28 )iAAH% O MRI 12DV, Medtronic £1 MRI J@f7iZB4 %~
ZaTARBHY, TXRTOEMRDA VE—F YV AEHMRE—- N TF 2y L ET,
AT — FICEHL, IkiEZ2 0V ELTZA v F % off ICL, VHIK SARMEH 0.1 W

/kg LN TMRI #4795 Z & #4E5E L T\ % (Medtronic 2010 VI). DBS ¥ 2 7 4%
IABIZIZ Body 24 L& W T MRI 2 L, FREE2EZ L2Hlo#E (Henderson
JM et al. 2005 V) »d %—J5 T, KKK (Larson PS et al. 2008 V) (Tagliati M et
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al. 2009 V), FExf) (Baker KB et al. 2004 V) 12 Z @ SAR fliD Z- 451258 % 415
2T B MEDNGIET 5.
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IDBS i1 5 ZDfho &

H R

© DBS [C#S5ZDMOEHEE LT, [FUNAREIE, confusion, ZJ[ERICEEIAN
*CTHd. (JL—KB)

& i

DBS FiliizfEs, ZOoOAHEE LT, (TR AFIE, #hit%dD confusion, fiith
DRERIEROME N H 5 (Deuschl G et al. 2006 O) (Follett KA et al. 2010 II)
(Kleiner-Fisman G et al. 2006 1) (Pahwa R et al. 2006 1) (Coley E et al. 2009 1)
(Pouratian N et al. 2011 IV) (Chang EF et al. 2011 V).

FTONARIEORAERIL, 0~13% LEAH D, x4 7+ 1) ¥ 2T, DBS Ffiic
FES FONAFRIED Y 2713 24% T T, 18R 4 DBS JIICHES U 2213 0.5%
& &b (Coley E et al. 2009 1). flitcDEi{§ir RcoE, 60 kLl Lo S,
FEAWBT 2EMBEN) A2 T 724 —-LLThHF65N 35 (Pouratian N et al.
2011 V).

it D confusion DFEFIX 0~15.6% Wi <, x4 7+ ) ¥ 2 TIEFMIA L
IBPHEE LT 15.6% L TH -2l EnWMEIN TS, —#HIETHD, 2D
FE EHEIKNZOW TR E R I T gy (Kleiner-Fisman G et al. 2006 1).

225X JERe 2 DBS Tl D 1.3% 12k Z 0, 0.8% DT Tili & ki L 72 & O
2% % (Chang EF et al. 2011 V).
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mRIF DRSS ([CIEEERIENTDEID 5ND.

=
%I:I

g R Ty C i malIE] g, IR I TR Lok 3 % L O A R O
TR, W REE A X 2l REMEA E Y (Ghika J et al. 1999 V) (Favre dJ et
al. 2000 V) (Merello M et al. 2001 IV) (Intemann PM et al. 2001 V) (de Bie RM et
al. 2002a 1) (de Bie RM et al. 2002b V). U2 L —J CHfll Tz nTE IS
DAEDREDTEE IZERE TH 5 & O (Scott R et al. 1998 V) (Counihan TJ et al.
2001 V) (Parkin SG et al. 2002 IV) (Higuchi Y et al. 2003 V) & & 5.

MR BEEER OWMEHNIIE <, FOETIEIAEBIOWMEDATH 572, ZDE»1T
Tasker & DY (Tasker RR et al. 1998 V) 7% 55 il Tk 5 A OFAE & L CHESRE
T 2T% LG SN TN D, T OOV OHTE Tk d 5 HSrbad o F 4=
1% 11~66% Td - 7z (Tasker RR et al. 1998 V) (Moriyama E et al. 1999 V) (Zirh A
etal. 1999 V).

PR B RIRFAR I C I 0T, By & s & CIIHREAR DX 5 23k b
fEIEA 25 5 72 (Schuurman PR et al. 2000 II).

PRERAE IR R0 MG (] D REAR O 7= 8 L2 W ] Ty 3 6 BE 7 B 5 L2 VAR A D st (1] oD i 8 i
OPFFHC M (FIRET-oir, BTl 2380 RTR4Th % (Benabid AL et al.
1996 V) (Taha JM et al. 1999 V) (Kumar R et al. 1999 IV) (Ondo W et al. 2001 IV)
(Putzke JD et al. 2005 V) (Esselink RA et al. 2004 II) (Hamani C et al. 2005 I).

FRIRBHEEN & 72 (3 IRE BRI 23 AR AT & 72 23R O HEATIZ K 0 IR Rl
HEIR & & 72 U 729ERNZ 30 C & ifl] STN-DBS (3EIR 2 8% 3 % (Kleiner-Fisman
G et al. 2004 V) (Moro E et al. 2000 V) (Fraix V et al. 2005 V).
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