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- Brachial plexus avulsionE pain X} 4Y-
* HIHEY
- E/o: g 4
- g Wi 51M|(30-67Al, 64Al, 67, 554, 30Al)
YHAQ + QEHIOIAL 3F, LIR0IM EOE 18
o ME7IE
LA PSS WS 25| 30| M5t 4<
&2 tricyclic antidepressants, anticonfulsants, narcotic analgesicsg Z&6tH
EA 1270ESO CHYsH W9 ok=0] B8] Q= 4%
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o FNTE 1Y FT0IAGHA ¥s. LM MFZS 36-7671E, (36714,
5070, 7671H€)
- 8 MCS 2= Xt § 7% FHEUE(HT 4718)
» EXAIE: MCS
- HAE X= F=:0.3 cm electrode diameter, 0.7 cm separation; Unique
Medical Co, &&= Resume; Medtronic, Inc, Minneapolis, Minnesota.
- HAE XS 2 1-2F 20| FHM 2 2610 FHI 254 Resume
electrode2 = THAI512 implantable pulse generator(ITREL IIl; Medtronic,
Inc)E BELE 82 L5l ARIAIZL.
- XM= 0.90A 5V amplitude, 25-50 Hz, 210-350 microseconds with bipolar
U . . =
configuration®| pulse2 A=k
- =2 o0 3-63), ot & M 15-302 Fk X&XOZ X
- VAS
- excellent)75% S5 Z44)
- good(50~75% B5 U)
* poor(50% S5 A4)
» HuAIE: SiEYE
oz o AETE Y3 9 B8
- AE HE AE AR SIS

C 2 UG 1Y, (@A 13, 12%), 0[S 97HE0l 2y

: 0] EAH= YREHAIZ deep wound infection 2 dehiscence(E7H)S 7HX|
AACH meningeal irritaion signs2 YU, EMCS HXIHH, bone flap ¥
MM XE = U2 XZEHAZ. #5A UB2 subgaleal spaceZ
HISHEHQUACD epidural = subdural space® Y| UUS.

- electrode disloation, cerebrospinal fluid leak, new neurological deficit =
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TABLE 2. Resuits of 15 Patients With Bectrical Motor Cortex Smulation or Dorsal oot Entry Zone Lesianing for Brachial Plesus Avulsion Pain®
VAS Redusction, %
i Pasoxysmal Pain Continuou 78N oo it
Patient  y/Sex  Pain Pattern  Procedurs fnliial  Long-term  initial  Leng-term ma Comments
[ A DAEL 10 100 9 5 61
1 7 DHEZ & 57 ' a 8
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* BHAIEMCS

- AFRZEM|H: 4-contact Resume lead (model 3587, Medtronic, Inc.)

- 13| SIXIE HQISHT JHF2S Sall SSEP phase-reversal potential mapping &
direct epidural motor stimulation mappinge AK2ot0 YHsF M2 0|4 43

- 19| EiXts HE O £

o A9 A 25U
e ASMEHIYE
Daily Levodopa (mEgq

22 Preop HE Ihe (%=} 14

1 2140 2140 1874 oyl 1044

2 1204 754 654 1054 1054

3 820 850 1000 910 950

4 1090 1320 1090 1090 -
. opZIZHo| thst MCSE 0183 € 7HX| &Rl A7 27t QAUAX|RE, DBSO)|
= CHet Ol Xlz2 AFSE| fieiMe O 2 77t Heg £ U0
funding oigels
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HIEZNE HoHEY
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ChA = W 7k O 0 =280 =5 -
O Hg O%8 0 =20 == -
Wt O%8 0 =20 =54 -
=23 O%8 0 =20 =5 -
IRl =i 0% 0 ss 0 =sd -
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o LEMOPZHMHEE: UPDRS(Unified Parkinson’s Disease Rating Scale) |l
UPDRS Score During Off Medication and on stimulation
220 Pre (=] 2] 671 I=!
1 27 17 22 gl s
2 46 1 31 31 43
3 415 12 10 5 25
4 18 10 9 - -
UPDRS Score During On Medication and on stimulation
1 19 26 25 49 4%
2 32 47 13 18 35
3 24.5 12 18 27 5
Hrzi-zad 4 | off off off
The UPDRS total scores during on medication and on stimulation
Preop
oo e | i | ony | e | e
Phase
1 54 % 5 " infecti | infecti
on on
2 7 57 79 42 94 62
3 70.5 53.5 23 32 54 37
4 29 22 off off
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PSM(poststorke mixed pain-movement e
Aoy . disorder) °
SZEKt 8% NPSP(non-poststroke pain) 19
PSP(poststroke pain) 23
CRP(complex regional pain) 19
O EHIBIBLR} PD(parkinson's disease) 43
- ET(essential tremor) 23
< CBD(cortico-basal degenearation) 9
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- dRE AL =Y - alcohol or drug abuse
= ) )
= + previous brain surgery

& =
ATFEN-72d ¢ 2SYW ’!JQE: HFets + severe psychiatric symptoms(22, 283)
o 9 A aiZeS - moderate or severe cognitive impairment(Mini-Mental State Examination score,
» ASMBHIYET: HIQUS ot 21
We also cover the essential history of this procedure and our current - M DR Y= 52 Foks HE
48 research using computational modeling to understand further the - Severe disability(Parkinson DiseaseZ QI5t @SX0H 2 49| & Xal)

FHaE: 14

underlying mechanisms of MCS.

funding * BXAIE: EMCS
| OFFAID WIICHAL HIE2Uo I AX - AF2%H|Y: quadripolar electrode strip(model Resume: Medtronic Inc, Minneapolis,
[EECEERE Minnesota), pulse generator(Soletra or Kinetra, Medtronic Inc)
Y HIE3E Ny - TH B ORolol XS YO quadripolar electrode stripg 28 LR HIXIAZ|L
CHAL HIT 7Hs A OYe O =g O g3 - B pulse generator= subclavianOil /x|
theter 8 O =5 0 =80 =2a . - 228 MRl ¥ neuronavigationZ Safi 014 £9| &0l
S S aE -
e il Rt X3 electrode pacdle B4 71 HEI BOI Wi 30 HCjEO) K40 FTY
= = o o =35 —
ol Go =y - RA=2 3-5V, 80Hz, 120 microsecCZ ME
B =71 OX8 0 =20 =84 - =2 \ 8 et
Zu "ot OX8 0 =80 =84 - * HlWAIS: SIES
EYHSH ANtz O 0=80s - grEd-orNy s NS S Y 2RI WG| ¥
MER Aot e O 0=80& - * 2EHOHEEE: UPDRS total
o 49 A PDQoL-39
* OISAISHSIEE: LEDD
1-Months 3-Months 6-Months 12-Months
UPDRS total(%) 9 d4
UPDRS mot 19.9% 3.2%
motor
Ref ID 7203 ARAN-QE N (P=.02 (P=.01)
HIFMAHEE) Bentivoglio(2012) I - UPDRS 11(%) 37
n the medication off
o 01137} 0|Ek2|of . UPDRS 111(%) 14.1(P=.01) 23.3(P=.04) 19.9(P=.02) 13.2(P=.01)
A Xt condition, UPDRS IV (%) 35
ETE * Gl A= AEY) LEDD(%) 63 25 13.5(P=02) 25
o G e Pre-MCS 3-Months 6-Months 12-Months
o IACHAIRIR R 7|7 121+ 28 103.1+ 100.7+
o OIACHAKCHAIRIEH QI 019l PDQoL-39(%%) 81.1+17.8 P=03) 18.6 20.5
- 5 014 9| Parkinson Disease At 9% i (P=.02) (P=.02)
* HYEY
. L . (n:} : = = = N N
/01 4/59 MCSE QHHIst Al=0ICh 12708 &, BIXS2 25 S4(particularly axial
- 48 9 64.0+6.44 = . _
SEA| I3 64.0£6.44 symptom)it 52| Hoj| O3t F7H FLo| gels BHFAUCL
- BN g 7IzE 146594 fundin olmoo
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Ref ID 7323 © 2EYWHIYE:

A1 MK EE) Brown(2008) - Fugl-Meyer (P = 0.003 overall)
° av=sk 0= - hand function score of the Stroke Impact Scale (P = 0.001 overall)
oy * S SR G e - 49 T oY
o SR O - SEABHEEE: s
o STUYAEEIIZE S HES0 MCSE H&dle A2 sl=2 3771 g
o OJTACHAKCHALRIBE QI OlYA -
Grthe(tiaza 2 dak) The study was funded by Northstar Neuroscience, Inc. Two of the
- YEZE X 8Y(EM/ERR: .
=55 2R BYSH T/ 6/4) study authors, Drs. Steven C. Cramer and Helmi L. Lutsep, have
o CHALEA X .
4E4 funding consulted for Northstar Neuroscience.
. Lh .
=/01: 5/3 The sponsor could not suppress publication of the report if the results
. of2: 33~74M . .
o 33-744 were negative or detrimental to the product produced
- ARl LES 2/ O ERt = HIIOIM MESH ZnHAY HISY B/t AIMSIA| 25
- &5 K&7IkE 9-68718 HIEE W12y
o MEHD|Z/ RIQ7|E: 39 HIZEHE 24
Chedt Bl ks O%g0=s0 -
TABLE 1. Major inclusion and exclusion criteria ez 48 O 0820 -
wEtHs O%g0=s0 -
y - B O%s0=s0 -
Ma]ort inclusion Lr:[ﬂl‘la, T Dus Oes D -
Pailenls? 2_0 !0 75 years. . T OYs O=s 0 z
Ischemic infarct, either cortical or capsular, that occurred at EerNst AnKlE OYs 0= 0 -
least 4 months before enrollment and demonstrated on MEHA At B0 ORs0ss0 -
computerized tomography or magnetic resonance imaging.
R An Upper Ey_clremib.a Fug_\—_Meyer Assessmen! score between
20 and 50, inclusive sufficient to allow active wrist extension
of at least 5 degrees.
Major exclusion criteria:
Another stroke preceded their index stroke and was Ref ID 7639
associated with incomplete motor recovery. H1MXHSE) De Rose(2012)
There was a histopy of spinal cord injury, significant * Sig=7k O[2(0
traumatic brain injury (such that associated with loss of N o AT BIXFROIT
consciousness and memory loss), or a subdural or epidural arsd . o772k olagie
hematoma. , o GIANARID R 7|ZE 2006.4.~2009.4.
They had any history of seizures or were taking o OITCANCHARRISE 3 OISR
anticonvulsants to treat seizures. ~ Parkinson's disease 3%t 103
There was any significant central nervous system disease o CHALEA
e
state. _ _ ) ) - /0 6/4Y
They were not considered candidates for surgery to implant . o2 B2 71Mlrange 56-83)
) the device. . sl
o NI - &5 N&7RE
= o4 o MEH7|E
* MAIS: MCS S MEt7 |z
=y CARREM|G: - idiopathic Parkinson’s disease with at least 5 years duration
~- - total UPDRS in off condition>40/180
o HIWAIS:
. )\%133\3 sz 9 Hxig - Hoehn and Yahr stage >3
I ZDL-OFRA ~ ABH AIZ{I Ofs| KRR LAMSHX| S - severe motor fluctuations plus disabling dyskinesias

- UPDRS improvement to L-dopa challenge test >30%
- DBS not indicated or refused
- lack of eligibility for DBS (i.e., refused by the patient or contraindicated according




to the Core Assessment Program for Surgical Interventional Therapies in PD
(CAPSIT-PD)

- only exception of the age criterion )70 years

M7z

- history of epileptic seizures

- evidence of major psychiatric issue (except antiparkinsonian drug induced)

- significant or unstable medical disorders (coagulopathies, serious heart or
pulmonary disease, uncontrolled hypertension, or diabetes)

- alcohol and drug abuse

- severe cognitive deterioration, and previous neurosurgical treatments

FMTE 3674 (2006.4.-2009.4.)

FXAIE: MCS

- A2EH|Y: quadripolar plate electrode (Resume, Medtronic, Inc.)

- = motor cortex in the epidural spacedf IXIAIZ

- Primary motor cortex(M1)= high resolution CT scan, MRI with fiducial markers
and neuronavigation2 Q!

- 2% ZAIZ st Parkinson's disease rating scale for motor examination(UPDRS |l
total)S AtE5101 K52 27| OFF W7t

- pulse generator(Soletra or Kinetra, Medtronic, Inc.)= subclavicular

20%, 2474 18%)
* 40| BRI ZVI0) FIPF QSO 63O SIS KT AR B4 I 1-2% ©f
108

Pre-MCS 6-Months 12-Months 24-Months 36-Months

UPDRS total 9222217 | 731%233% | 746%214* | 77+226* | 795+212%
UPDRS I 30.1%15 235215 2233 238+14 241415
UPDRS Il 501127 | 393+233" | 4174114 | 428+93" | 43.1+143"
UPDRS IV 88%17 62418 5.22" 74%12 7812
UPDRS Il axial symptoms: | 475 136427 | 133+2.9% | 129+21% | 122+19*
items 27-31

LEDD (mg/die) 12752216 | 77/8+192* | 789%219" | 810180 | 911=178"
PDQoL-39 1135%133 | 85.1+9.3* | 90.8+102* | 03.1+8.9" | 107.8%11.3

*=.001, **p=.005

UPDRS IV &2 LEDD

= subcutaneousdoi| O[Alg

- Chronic stimulation2 HIAE 7[7K2.5-4.0V, 40Hz, 180 microsec) &2t 22 7
FUEOl MHOZ AIXGI0] bipolar configurationOfiAl plate electrode2 Sdlf XIEHOZ
e

- =2 3.54.7V, 40-80Hz, 180 microsecC2 X|&N M

- RIf= SIBEOl X2 602 =, washout period of 30 min off-stimulation & Z7t

- EIRIEY 4SS a2 M Pt a2 & A HY SO HHER| U

e HuAlE: SiEls

e NS S ¥ BA8

- 2400 7t FpE S MY iRt 2%
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- 3%, 5 O|U IPGO| Cifet SAE 2l At 2012 THitE)

o SRR
- 2E 2X0IAIM total UPDRS and UPDRS Il 7H4E
limbs tremor, rigidity, bradykinesiaE ¥& R0 2UE B0 XS EITiE
hemibodyOliA G 25t 17t AAS
- UPDRS Il items 27-31 off medication@2 =Xt axial symptoms2 {2J0[§
H7IAR1 70| UAS
- UPDRS III total score in off medication
- score= HUOLL BIX19| self-grooming ¥ A2ISHE0l AMTOI S0 Fsk2 Ol
£3 Moi(EY o2 §)7t U BRI0IA R2UFH 70| UAS
* clinical fluctuations@2 QIst A7t Z4 8F(UPDRS IV item 39 score from 3 to 1)
* UPDRS Il score Bx2 101, 52 % &H3H0M 7F FE2iX QaX guiet 8 ADL
71X JhMg B0iE(figure 6)
+ ASMEHSYE! [-dopa ¥ EMY AU =5220| ZAZH TR A HIS: 6742 39%,
1271 38%, 187H¥ 33%, 247H¥ 37%, 3674 29%)
« 49| A PDQL-39(Parkinson’s disease quality of Life scaly= 674&-247H% LIWIK|
7iH0] QIO 1 0|B0= 7IFYUCE SO0Pk= Fae BY (B 6713 26%, 1274

iz B9 KT LATE URACH
= PDQL-39 JHM= URACH. S5t eEEM BAZS WUSHK| YACH
funding HZels
H|2
HIERSE Hotdn
39 HIERSE it
e Bl 78 B8 0 =3 0 s34 22 A ©-2H| W
oA M WS 055 [ =8 TN oy
WEtHa B RS 0 =8 &3 AIZFZ0L0f M2 MSRI0|XI 2 bk 7ts
L= =3 O 0 =2 m == pa=pits
A P B uS O 52 O 28y by a neurologi;t who was bljnded to the
condition of the patient.
these positive findings of large studies with
Zut Hot B2 0=2 0 double-blinded evaluation of clinical
results
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- chronic refractory neuropathic pain 2kt 18%
* Oisd
Ao - /0 12/69

- oI T 63MI(11-91A)
- SHRI01 neuropathic pain 2230 CHSH LA

1) trigeminal neuropathic pain(TNP) 7%
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- RE SX0|M classical trigeminal neuralgia

- thermocoagulation 4=t 3%

- Gasserian compression 1%

- DiZgadys 38

- OE MEIN 3liE Txig 2] 1Y

2) peripheral nerve lesions 7%

- spinal cord stimulation(SCS) 3%

- nerve avulsion 1%

- neuroma resection 1%

- C2 lesion was not classically compatible with SCS 2H
- 2% 34 Y 5= Qo HEF & 30| QU= A0 gt FupiEi= 1Y

- & M VAS score(108 CHH): median 8.8% (range 8-10%)

S
- ZO0fsh XKZ0[E Mo st %) 38
- 38k KOS X Gl HEfolM S0l tiEt 22 19
- A5 ExiaE 27t B9 A Q0| SZ(Y) 49
3) phantom limb syndrome 1%
4) post-stroke pain (ischaemic or haemorrhagic) 3%
5) pain secondary to medullary trauma 1%

- EX X712k 1~404

o MEDIE: QlEes

* HQPE: AU

o ZEEI TH 10674-(40-1607H)

- Preop VAS: 9.31 + 0.66(AZY,

- Post VAS: 2.97 + 2.

.

o
offl
oz
=2
)
rx
ox
1

16%)
83(ZIAH, 16%)

=leii=)
NES

* BXAIE MCS

- AF2ZEH|H: eight-polar plate electrode (Specify Lead, 3998:; Medtronic,
Minneapolis, MN)

* S5&T

- VAS(visual analogue scale)22 =&: 512 43| L7t

- excellent : 81-100% S3&4

- good : 59-80% ZA

- satisfactory : 50-60% Z4

- bad : (50% ZAFAIAlE: MCS

* HWAE: SiESE

- NgEE B o exg

* perioperative(®& & 370 D|gh: X2 77t SOt 2E WX 4F(1H 2%} L)

- lead®} extension AfO[0f| superficial infection ZM(KH| & & 22 7+ A £04

A2 o WY = Mo) 4¥
- subdural scar 1%(lead extradurally X§0|4))

* 55

- VAS

- $5 & SEMIPE HIS(RAE LEaiA AHOISSHA AM)

CHAZIM(E) HIS(%)

excellent 10 55.6
good 1 5.6
satisfactory 3 16.7
bad 4 22.2

- SENM g1t ZARI|-FHEE) 5% AAE Fo§ & cortical lead mobilisationg

iAot S5/ HEZ SO0tR= B} its

_’I‘l_

. = IS} .

= 2 o7l MCS7t 22 &52 2160, MCSO it 52 i1, $4 ZAPH 20N

o 2} kD B3
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AN AMRHHE) Elias(2020)
o Q=7 LT
o AITEA: HloF

CIHEY o G177|2: - Toronto Western Hospital (Toronto, Canada): 11%, DBSZt 434
- University Hospitals Leuven (Leuven, Belgium): 14%, DBS % MCS 3t
o ATHMAIRE 7|k
o ATOHACHARS Y Q9
- Central poststroke pain(CPSP) &x+ 179
- /0 10/78
- HEF UM HY: median 544 (range 27-68M)
- HEZ RY

1) ischemic 12

Aoy 2) hemorrhagic 5%
- HZEZ-CPSP U 7t2{: median 637H (range 0-14974)
- & Al ¥ median 60Al (range 30-81A)
- &3 N&7IRkE
o MERVIED ElA 3709 CHE NZAHY NSHO| ChSh HHS0] giiE CPSP &Rt
* HQP7IE: geigME|E:
o FXEE
o SXAIE: motor cortex stimulation (MCS) 5%

=019 - AI2AH|Y: 1.5T 3D-SPGR MR(General Electric Signa Excite scanner)

- 22 © MR 00X EO!

* H{WA|Z: deep brain

stimulation (DBS) 129

_’|2_



* ipsilesional ventrocaudal nucleus of thalamus(Vc) 4%

- ipsilesional V¢ and periventricular gray 738
- ipsilesional Vc and nucleus accumbens 1%

CPSP &g ChZa EH#O| 9IX| Hlw
=

e £ Q50| E2 FYS AlH6| loh voxelwise odds ratio mappingS AFE51H04
A
X

o AERE FYZ 9 BX8: Device explantation(skin erosion): DBS 18

< 12/17 patients (9 DBS and 3 MCS) reported substantial benefit during

postoperative trial stimulation and therefore proceeded to have their

hardware
* NRS(numeric pain rating scale)

1) central neuropathic pain (post-stroke pain) 10%
2) peripheral neuropathic pain 17%

— brachial plexus avulsion 12%

- phantom limb pain 3%

- trigeminal pain 2%

SSRIE7RE Eat 874

HE1E: ZYUS
HePE: gds

FXAE IH 29.1+24.6742 (range 7-10174%)

preop trial simulation
DBS 8.3(8-10) 4.8(2-10)
MCS 8(6-9) 2(0-9)

median(range)
* Uil 28 ALY

* pain-related euthanasia: DBS 1%

* Device explantation(no sustained benefits): DBS 2%, MCS 1Y

* pain relief with simulation: DBS 5%, MCS 2%

- $32 fYcte H gHol Xg 7SN

oA 0K Y& 5t CPSP 412

SHAlIE: epidural MCS

- AFEH|H: round 5mm electrodes each separated by 5 mm (Resume™,

Medtronic, Inc., Minneapolis, Minnesota, USA), pulse generator (ltrel™,
Medtronic, Inc.)

- pulse width: Z7| 45-60us, Z/tf 60-210us

- frequency: 7| 45-60Hz, Z/tf 45-130Hz

- amplitude: £7| 2-4V(2.9+0.57V), 2-5.3V(4+0.8V)

- Monopolar stimulation 72(26.9%), bipolar stimulation 19(73.1%)

sB7IE

1= e

excellent »80% pain reduction
good 60-79% pain reduction
fair 40-59% pain reduction
poor {40% pain reduction

NS ees o 2ag
=

- pulse generator 0A] & AbX| E{Z|(scar dehiscence) 1%
- 4 2H(1H2 pulse generator M7 & SITHHO| A2 4Q): SHUKZ X|F

=2 =
== HEYD +&F HALZ0 oot M22 SHAS MBSt
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WA O¥8 052 A == FQ w0 ot AFYUS

£ &Y O¥8 0 =2 A == oEes

IR =71 O¥8 0 =2 A =8 oEes

Zot ot HHS 0 =30 =2 EfYE M2e HE HIE A
STE 2K W Hs 0 =30 =24 E R

MEHR At e B ES 030 =2 FQ7An B0

Ref ID

7793

H1MAHSE)

Fagundes—Pereyra(2010)

@RSy

« Gpak get
* A BRERT
» Q7|2 M

» APOHARE7I2E 1994.~2002.

f

: VAS(visual analog scale)
7.8+1.5% (range 5-10%)
% VAS score= |23 Hat UAS

4> o
> = ol

71E Mean VAS score SD t p
Preoperative 7.88 1.45 10.41
Postoperative 3.82 2.15 - €0.000001

* pain questionnaire (McGill questionnaire adapted to French)

- 50% 049 55 &3t 26HE 156H(57.7%)

- satisfactory relief 265 102(38.5%)

-5 B VN BuHoR S5 S 263F 4%(15.3%)

- Z7|0f satisfactoryst Za7h QQAOLE MAH Bt UA 26YE 5%(19.2%)
- 014 13 = pulse generator Z2 26¥E 1Y

s 2SYHIEE: ASUS

~ SRCRY(Chr e o Qg

— chronic neuropathic pain &t 27%

- /04 22/51

- o124 WA 46.8+12.5M|(range 28-67A)

Q
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funding Zeus
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HEAUANS Tt

Rk} HIEZAH -

AT HlW 754 B RS 0 =8 =y 22 Uiyt TS

A Hy O 0= m =24 TN 22 B A3
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WEHS W HS 0 =3 0 =24 Azt M2 XAX|R HiH THs 1
== O 0=2nm %iﬂ%‘ AFeS HSAUAY Tt
Bt =71 OX8 0= m =24 AFeUS k) HISHAH -y
_Ea Hot W HS 0 =3 0 =2 M2 EfZE HAE BIET AR AT HlW 754 O%8 0 =30 =24
AL [=:] ExZAN= [n] 3l AL A e o = |
soms ZnKa Dwemeg Dugy 00 M SESIE 2080 ti e ERvER=RuRehenly
SIERR Aot 80 BES 0=23 0 =84 Ol=l= 2 Ao B3 L= =3 OY8 0 =30 =24
HItAe =71 O%2 0=8 0 =284
Zu "ot O%2 0=3 0284
SAS ANKtE O%2 0%8 0 =84
MERX At B0 O%2 0=8 0 =284
Ref ID 8118
A1 MAHAHE) Henderson(2010)
o gT=7k 0=
M 3l
SR S;Tj = Ref ID 8127
. Q?EHI;O*X}EQN{F: 2002~2005 ANPHEE) HenSSEH(ZO-m; |
< AT o olei) * Bk seE
. ohguZMEM EX 5o ey o QA SR
* HIHEY o GI7E oIElE
/ot 372 TR
o ITOHACHA RIS 9 Q19
LA ‘ S%%?N& - chronic neuropathic pain 2kt 18%
sete - HISY
=5 A&7k - /08 9/0%
* MR - Olt B 59.0+7.3M(41-724)
o HQ7|E: - duration of pain: 7.7+6.1 (2-263)
o ZEDEE - g
* SMAIZ: MCS 1) post-stroke pain 7%
S - MBS A 2) persistent idiopathic facial pain 28
* HWAIE: Az 3) trigeminal neuralgia typel 2%
o NETE EHE O B 4) trigeminal neuralgia type2 1Y
- 58 2% &% 5) trigeminal neuropathic pain 1%
- 49H: Four out of five patients were programmed with frequencies 6) burning mouth syndrome 1%
A n-ory documented at between 70 and 90 Hz; documentation on frequency 7) avulsion pain 1%
was unavailable for the remaining patient. - ES X7z
1% One patient never achieved adequate pain relief and had the MCS o MEHT|Z:
system explanted(7|7|X|7) o HeI7IE:
« 85 dlZes o EXE: 3
SEETIET oY . -3—%@0?17?1‘&’851 SHIAUS » EXAIE: MCS
o 40| A GHEUS =y - AFXH|Y: Stealthviz software (Medtronic Inc., Minneapolis, MN, USA)
o USABHSIYL: diFels =AE - intensity 1.5V-5.0V, frequencies 40Hz-60Hz, pulse width 60us—120us
By 83 AIRE 9IF MCSQ HMEHNQl oMMol:= S+otdl, Z213 XF & I o HIAIS SRS
. D27 0|F2 22 A2t 1”0 o AETE S 9 B8
== O] Xt JIE0IM LEE 70~90Hz AL0|9] X=E0iTH 0] UL 0H A T}-ORI A - 9(50%)2 EK0fA] HALS UM
SRt O XAI2OZHE O ZHEIS UOT|X| Qi - electrode, extension wire2 QIst Zg IW(HT A (#1:2:17)
wnding - motor cortex Aok =9t epileptic seizure 18 (#10)
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- IPG hardware malfunctioning 1% (#13)
- EUEAZR STUBIE QUst AIAE XA 4F (#8;10:11;16)
- 24=5M0] IPG O)M 5 =4 §F 3Y(IPGE =LISIZ 0|5) (#3:5:7)

£3: visual analog scale (VAS)

- pre-operative mean 89.4 + 11.2
- 17§12 & mean 59.2 + 214

- 6742 & mean 58.3 + 20.9

- 18 & mean 56.1 *+ 29.6
- 38 & mean 53.1 * 25.0

- BE AFOIA VAS score Rf6tAI Z4(P ¢ 0.0001)
OFSALRHSPYE: medication quantification scale (MQS)

o o

JIE MQS score responders non-responders
before MCS 6.6 6.3(0-14.1) 11.5(5.4-26.1)
after MCS 54 5.4(0-20.7) 5.4(0-15.6)
p 0.210 0.463 0.011

z -0.734 -2.549
median(range)

- R7|0lE 1682 BAPt XSH 28, MCS £ 22 24% ZAF, opioids LY HFR;
MCS 0|5 0202 Z4st

rio

* MCS & 2 TSH w5 =3

25000

20000

ARLZI-REE =
¥
=
£ 15000
H
=
2 10000
)
3
E]
z
. -
0 Before MCS ‘After MCS
Antidepressants- SSNRI 300 60
Anticonvulsants-sodium channel blockers 1450 1500
= Anticonvulsants-GABA-enhancing 10325 5800
NSAID 5 2400
Antidepressants- Tricyclics/tetracyclics 425 545
Opiod pain medication - schedule IV 1000 0
® Opiod pain medication - schedule 111 0 0
= Opiod pain medication - schedule II 30 0
® Acetaminophen 8000 6000
Fig2. Dif ive, total intake of pain medication in mill after MCS. GAB, ¥ NSAID, non-
idal z MCS, motor NI d
49| & Interference of pain with quality of life (QoL)
- the Quality of Life Index(QLI):the MPQ-DLV score
- ¢ X, MCS T HA % THo[AeE 215t QoL Z4 3F(#1,2,17)
C 42 B 119 £ 35, 5 F 7.7 442 QoL R5HA| JHiE(p=0.007)
- Responders®t non-responders® QoL & ™ R9J5t X10| gIRCM(p=0.249) +&
B0ili= responders T1E0| O 7HME K23 A10] AUS(p=0.002)
* REHUMHNHEE: ASYUS
a8 MCS= 54 oty &5 SN0l |88 Xgg X 23

_’|7_

funding clgels
B - Okt & EF4Z 9 IRMZ02 0I5t E50| Z0| B1E
L

- U 22 ks

HIS2HE J7H=n

3% HIEZAH -y
AT H|W 7Ky BR800 =s 0 Z2 MK MSHw
Chefat M O%80=sn MY 22 S AZes
izt B8 0=s 0 AlZHOj| T2 KIIX|R HiF| 7ts
LEZH O%s0=s N NS
independent researcher (D.H.), who was
TIIRFO| £ Lo M Lo ¢ : : W
el =2t B=sU=s0 blinded to the stimulation conditions
o "ot B2 0=s 0 AZE BT HAE Hote AL
_EATSH ANKE B2 0=s 0 2K gIS(VAS)
MEHH A0t B0 B2 O0=80 Olel=l= 2o Ao 21
Ref ID 8219
AN XRHHE) Huang(2008)
o A7k 0=
SEE o OIA: 2AQ AR HlUAHA(E LA QIEAR BT
o 71 O [H(21ME)
o ARCHMRIRETIE
o TOHACHA RIS Y Q19
- HEE 2430129/ 129)
Protocol 2: 101 Hz 115~ H|wF/ X 77/10%
Protocol 1: 50 Hz Q194> Hu#/ &R 5%/27%
* HIYEY
- H/04(%):15/9(62.5/37.5)
- AN, BRLEEHRNHL)), (Ha/HET):53.4+9.9(34-67)/60.3116.0(26-81)
- el
A £5 N&7RE
o MEf7|E:
1) S0l S| 4712 O1Hol LY, SiZY HPMOZ Q15 SN HFt 4|
OHIE 7171 21A] 0[Af9] Aol
2) ZSTO0IM AZst 2% H9J: upper extremity Fugl-Meyer scale (UEFM)2|
M4t 28~650%Q1 At
» HQ7|E: UANOR HEH S}, M2 U0, B S2 HAS HE FA
S2(72|m) Y Xzt 204, ZHEEKt
« FHEE 243(674Y)
« BMAIE
- AI2%H|Y: Northstar Neuroscience, Seattle, WA
U

* H|WA|&: Rehabilitation(occupational therapy and consisted of task-oriented
training)

- BT B3 U wAg

- 202

- 4% § 25 4YS9 55, £5(2)

- HYRYl B3, 1, A8H0IT YoiX), YA 239 & T




tingling/numbness(171)

. &

* REYMHEEE

- Upper Extremity Fugl-Meyer(baseline—)24%% H312} )
32.1 £ 8.6—>1.5 £ 5.2

- Arm Motor Ability Test (AMAT)

 omoio
- Mol B ot3g

oM

o ME7|IE
- 18-80A|
- peripheral nervous system lesion@2 7|18t unilateral L= lateralized
neuropathic pain0| QU= &2

A 37HK| T2 RE9 NSH U2S 19 O AISHSH B8S HOIX| e 2
E30| = AL antiepileptics, antidepressantss E&t
- B E30| XI7HHIIAl 797H VAS(0-100)2 5001401 E2

- SN FISS A

« HopIE
ozt 22
opyEEol U 29

- 2 Rl Qe 39

- thrombocytopaenia(¢(50000 platelets/mm3) L= leukopaenia(¢2000
WBCs/mm3)

iz e Xeg St IE X=0] 4K 28 ZHO| 07t UL H2EH MASH
- 50| YTt
funding A=Zeus
T ZREZ AY
H|T Protocol 2: 101 Hz
Protocol 1: 50 Hz
HEAE FIHEY
ke HIEZAS )
29| HiEEM dY 0O%8 0 w30 =54 -
BN 20 0O %28 0 w30 =54 -
A AL ALK _
LIS M =2 25HAl -
tet =712 0O %5 0 =30 =24
BN oigt =01 O R8O =30 £2d -
=588 AnkE O %8 0 =30 =4 -
MEHX H O %8 0 =30 =4 -
9 HIEY O %8 0 =30 =54 -
Ref ID 8678
H1MXHEE) Lefaucheur(2009)
e QiF=7h DA
ey o A SARUARH W HI0ME SXE ¢
. A7
o APOYAIZEE 7|12k
o ITORANCHAYRISH 2 QI9IS)
- refractory peripheral neuropathic pain
* HAEY
- &/ 6/10%
- O B 49.38+17.87H
- R0l
® Amputation secondary to electrical shock 1%
) ) ) o) 194
S @ Atypical orofacial pain (dental extraction) 1%

@ Brachial plexus trauma (incomplete) 4%

@ Brachial plexus trauma (complete, arm amputation) 18
® Herpes zoster ophthalmicus 1%

® Limb nerve trunk trauma (sutured nerve transection) 18
@ Neurofibromatosis 3%

® Trigeminal neuralgia (essential typical) 3%

®© Trigeminal neuralgia(cavernous sinus tumour) 1%

- X XA7|RE 2~204

C A U EE TR
FURER0| U= FR
GITEI0 Y ARPE QUL T £ GlE ER 22 FHUEES Y YA
XY YAt gl 4R
o FX@ 91274
* A
A"QKH;”%
O|MS SiRt= 13 0| Y, Of AIE0| AMXS HAES.
E® F stimulator= 2 3FHE turned off SHES.
Ex ] %— 17HEAIEY stimulatorS switched »on T= remained offat=S.
22 & 21 MFO| on/off HEIE B2 SH=S.
- BIXjo| HIS BXQIZ on phaseE ARISH= A0 SHE T, LIHA| B off2
Sizs 202 & (AMEUE Tok| L)
- stimulatore 6,9,12748 AIMHME 25 switched onCZ SH=S.
* HIWAIE: AlES HIWSH| 2S(EMS ON, OFF £AE SAQIZ 233
S T-otR A - NS S ¥ BA8

- haemorrhage, infection, neurological complication2 SIAS.
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Ex
* 35

- SEZAHIS: 48+36.65%(15%, 9H Bxt H|2))

baseline baseline PreM1 vs pr

vs PreM1, p | vs M6, p M9-12,p
VAS A 4, €0.01 44, €0.001 0.0003
BPI 4L a4 i 0.1470
MPQ-PRI e aa i 0.1827
MPQ-RATIO | &7t 37t 37t 0.1262
SIP e F2e 2z, 0.05 0.0384
MQS =7t a4 FaE 0.1208

Figure 2 Evolution of the clinical scores (mean, SEM) from preoperative baseline to 1, 6 and 912 months postoperative. The first
slope represents evolution In the first month postoperative. VAS=visual analogue scale; BPI=brief pain inventory; MPQ-PRI

MPQ-ratio = McGill pain questionnaire—pain rating index, ratio between affective and sensory subscores; SIP = sickness impact profile;

MQS = medication quantification scale. P significance of the repeated measures ANOVA is presented in the upper right corner.
Significance of Dunn's post-tests are presented for VAS and SIP scores, compared to baseline values (*P<0.05; “*P<0.01;
P <0.001).

*P significance of the repeated measures ANOVA is presented in the upper

_20_



vas BPI e EHo| E=X| EAMAF AJZH AT0| T2 MEX02
& = 0003 801 P=0.1470 et B2 052023 unxcﬁgr + %'%oo . T
ol T - =23 O 0= m =24 AFeUS
60 % T i e S e
L y HItAe =71 O 0= m ==y AFeUS
40 § _____ % 40 % % ,,,,,,,,,,,,,,,,, % Zut HIt B2 0 =3 0 =24 A= EFEEIL YBE BT AR
SXT Z0fAtm B S 0=3 0 =84 EEAR=]
B 1 MEE i E 0 BES OEs (=84  IDRE=2 ool o] BE 395 Zus 2y
[ 0
PreM1 M6 M9-12 PreMI1 Mé M9-12
MPQ-PRI1 MPQ-RATIO
60 P=0.1827 0.8 4 P=0.1262
0.6 4
40
% ,,,,,, B 0.4 % % St % Ref ID 8685
0 ' é % d H1HZHEE) Lefaucheur(2011)
L o g=k o™A
PreM1 Mo M9-12 . PreM1 M6 M9-12 C;‘:FLEA * ﬁ:rl’gﬁl %}XEg?
[ = o
. o177k
sip MOS
400 Pz 00384 60 P=0.1208 o APOYRIZET|IZE
o CIOHACHA RIS Y Q19
- “ - BFM HEEE 85 6
200 . % % ... o [HAEM
100 =2 e % - =/0: 6/0
<ot 47-77
0 ol o1t -
PredMi M6 M9-12 PreMi Mé M9-12 - HHHQIOI: LES
right corner. L EX XAIRE 2-254
o MER7IE:
51 Hpe o] ®Me0| Ak Ex o] fxjA ofA * H2P7E:
iz 0]2{gt Zik= MCS2| HE0| HARIFES 2 OtLz2t R HXlY ohd .
== ExO = A 0|22 5 o FE AN
UXEZTOR HUE £ UZS AA fEr < SRR MCS
funding Programme Hospitalier de Recherche Clinique (PHRC) ‘STIMCORTEX'. S ARRE|G:
< 190 9|
12H0| o7 e e HuAIE:
o 2B(BHAX, 10HSIAN)2 O|AIZ0l| 0§ 7HM=0f crossover trial ¥ F7t H7 . 24 B 0l HAIR
;(; f D2 OIS0l 0P ZHME0] I @ P A& 3Hs o =X
12, - 7P| MRS 2, WY QoS
- 8 BIR{= 63% SSUHHT VAS score 92-)34) CEX gigoe
. 3| _ . MEE: S
108 2t} 58% £5 & 9-}(%*? VAS score _55 )23) ) ) SmzT-o8k _oomH7E_o . EisEe
¢ 1HE crossover trial2 &AZZHOLL Al&0| SIEECR F7MWII= AHESL 0jAlS . A0 A Fge
Wz TEAIHOIM 2|t SE(VAS score 100022 0{H5| 55 HOIRIS. - ASMBHSIYE: PSS
+ « 1ZOH BN MCSTt SASIEIX] QUL 0] BIRF= SN ADZ LA iz 18 SXIE MQStE M2 octopolar lead £ M22 £54 S50 117t
=2 |
QEX =& ZHL|J empysematous bullar rupture=lf 7|E0| OP7|E. J& 24 QALY
SESTO0| AN ELUSHT IPAEIIS SHGIHOD FEROA 1542 Ut funding
¥ MEs02 BUS0l BANOR ARSN YUNOZ Ao 48 NIF o2
- . - H|Z g oo
B To=2 =017ton] A0I5kA fluctuating dyspnoea HOIUAS. 0[2{5t IEBHE B T TR
_ - ~ El
gysoz ?_|0H E34F0| MUHOR AU AHH(BOMRS)S 126l I AR B 7R A OoYs 0= 0O -
stimulatorS O0|S5tX| ¢47|2 & A M8 O%s 0= 0 -
HEAUAY B0 mEHA Ogys o= 0 -
g EERE zn s 2y 0280 ss 0 -
&= HlW 754 W58 0 =3 0 =2 AT AL MS AL Hw BIIR| =71 o2 0 =80 -
A dg W HS 0 =3 0 =2 MEd-HiR | E=S ST At MF

P -22 -



Ref ID

A HXHHE)

HEH 2020

ooo
AT AT AT
0jo|ojo ojo
BT I
olojojoiojo
Oooo
THI T : M
ot or or
Uz U= Uz
I

ooo

EEH

Ref ID

8716

HI1HAHHE)

LEVY

#REY

EEETTE
o ST AP AT BIYRE WM HYUR BT HoIH
-a;uazwa

. G‘?EH”(EH%:’Q x' QI9dr)

- 0 MPEY S3F stroke, 152(94/58)

* OIYEY

: ‘—f/O:I: 110/42(61.8/27.6)

(Aﬂ L EZELRY),(H2D/HED): 56.4(11.3)/57.4(10.7)
FNE=3

Ié7l7h

i

I
S

-

VFZOHUHJEI'

o e I oM of om
~
M

70l

=
=

SEol7| 471 o0 LY, iy HBMOE OISt ZSZOIM et X
X 21A] OJAfo| 01
2) %%EOHH '7%_ —’FX HO|: upper extremity Fugl-Meyer scale (UEFM)2|

=
[
_\',

-xmnz ‘m Rﬁﬂéﬁéﬂtﬁﬂ@%ﬂw%,as
S2(72lT) T X2 20|, BT
FERE 247(67)2)

M
n
H1
Jfon
rlo
0=
N
il
roh

= 24|

=]
BMAE: MCS

AF27%H|H: epidural motor cortex stimulation(EECS) system
H|WA|&: Rehabilitation

o Asnd

o
o
na

H B8 Serious Adverse Event, Adverse Event

Table 5. Characterization of Anticipated Device-, Procedure-,
amd Adwverse DirugfAnesthesia-Related Adwverse Events (AEs) and
Serious Adverse Events (SAEs) in Investgatonal Group Subjects
From Enrcliment Through 24 weeks?

MNo. of Mo of
Anmcipated AEs AEs Subjects

Davice-related AEs (inchsding SAEs)
Fracture of elactrode, lead. or iImplantable 1 1
pulse generator
‘Other (unghng sensagon)
Total
Procedure-related AEs (including SAEs)
Bleading’hematoma at operative site
Biesding betwesn skull and brain
Damage to nervefvasculature in surgical
area
Headache
Formation of fibross tissuefiuid pockets
Infectuon at implant site
Meck pain
teural tssus damage
Clinically significant paln at operative site
Selzure
Swelling at operative site
Unstabie blood pressure
Vertgo/dizziness
Tozal
Adverse drug-lanesthesta-related AEs {inchuding SAEs]
Fawer
Hypoxia
MNausea
Pnecmona
Ulrine retenton
Womitng
Tozal
Procedure-related SAEs
Bleading berween skull and brain
Headache
Infecton at operatvea cite
Clinically significant paln ac operative site
Selmure
Taozal
Adverss drug-fanesthesia-related SAEs
Fevar
Mausea
Urinary recention
Womiting
Total
Orther
Digesuwe
Incegumant
Musculoskebetal
MNeurcloglc
Renaliurogenicai
Orther body system
Toml

K=o Wk
M= M=

W
b

—MN=—bh-NNMNG

R NI YR

m
&

RO W
—NNO WO

M == -
(- S R

M= h=p k= ===
HN=syN=N h====

1.00

*The row correspending to the total number of subjects will not tlly
with the column corresponding to “MMo. of Subjacts™ In instances when
more than one AE type occurred in the same subject

0.17

0.31

0.16

1.00

0.41
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2) 474€ 0] ischemic infarct, either cortical or capsular &€&
- o &ol ® CTL MRI 2
- UEFM(Upper Extremity Fugl-Meyer) score btwn 20 & 50 inclusive,
sufficient to allow active wrist extension of >5°
* Hel7iE
1) hemorrhagic stroke
2) SOIHSH 2EMA 3|20 0I5t stroke preceding index £ A2t

hemispatial neglect or anosognosia

3) A 24, A2 QNN B A4 O oA MY U 71 YuT HRIE) | Zas

= o= =

_24_



Table 6. Ch

of U

d Device-,

Procedure-, and Adverse Drug-/Anesthesia-Related
« Adverse Events (AEs) and Serious Adverse Events (SAEs) in

. Investigational Group Subjects.

- Unanticipated AEs

No. of
AEs

No. of
Subjects

« Device-related AEs (including SAEs)
Other (pain associated with
« implantablespulse generator

movement)
Tortal

Procedure-related AEs (including SAEs)

Cardiovascular
Digestive

¢ Integument

Musculoskeletal

Neurologic

Pulmonary

Renalfurogenital

« Other body system

Toral
Procedure-related SAEs

Cardiovascular
Integument
Pulmonary
Renalfurogenital
Other body system
Toral

VWN=N-_OL =&

N

i i i

Qu=nsos=a

e e

*The row corresponding to the total number of subjects will not tally
with the column corresponding to “No. of Subjects” in instances when
more than one AE type occurred in the same subject.

sontrol group
00

0 (0)

%&\i%%ﬁeurolog\cm status (decrease
*| b RO BEFM score)

0(0)

- UHHMRuSSAEAHneyp E uoRividierlaitenes vatean(Bis) £ EEA P

 BERHURIST

= bneT(BttremitorrnetitevestUsSrm, serian(SD)):
- B0 B GBI ploBIET: 25%7Hd

—sfomzivapm ity Test (AMAT) scores

« O IRBHAE SR Y, TR 8%/

PR HIFEEM A OYS 0 =S W =3 AU
HigEA 20 O%2 0= M =254 oS
- raters were not blinded to the
AT HOAL, ALK ° ° s ) o L
e OS2 M =2 0224 assigned treatment group in this feasibility
e study.
ATmoo] Cfet Sl M WS [ =S [ 28 Safety ‘was assessed by measuring the
proportion
=238 ZiAE 2 0 =30 s EEnins
MEX 23 BRSO =8 058y A0 A=let 2 21
1 2| HEY BRSO =8 058y g K2 QIK|e ol Ho{oHK| =
Ref ID 9029
H1MAHAHE) Messina(2012)
o gig=7k olg2jof
4 5
e o G SRRzl
o G171k
o APCHYRIEETIZE
o AITCHANCHARIE Y QIR
- O EEeE 109
- IS
/01
- oiE: 2674
o1yt - EHHRIOL stroke(d), Vial meningoencephalitis(1), Bulbopontine cavernous
hemangioma(1), Perinatal hypoxia(1), Thalamic oligoastrocytoma(1),
Bilateral putaminal necrosis (traumatic)(1)
- &5 RN&7IE
o METIE: IE0E
* HePIE: dges
o FHEE 4~12000€
» EXAIE: MCS
b - AISEHE:
- HWAE: -

22 treatment control

funding group(rehabilitatio group(rehabilitatio p
gpza-sal n + MCS) n)

HIEAY B7Hdd

39 HIEZANE 2t

FHL| BN Y 0 HEMT i 1 NN 1.9 44 A~3-11) -1 0.3
HiEEN 2T 0 wes) glissd™ 7 [ 7 "7 7o
AL EOIXL, ALK AMAT 24 & 18 £ 1.0

et ot O o TC0bF 150 (0.1-3.6) }
“HuEo st =sie ) WEAL) mo0f 2e 02 T -
SSRGS ZAux= 0 ebst] =20pEY 5 0.4(-0.3- 10) -

- NsER Bs o Bxg

|
re
U
Q
IO

HEH 2 Ldléa%ﬁéit%%ﬂﬁt%m Co2k +i55 Ol =S o3
A2 HIEY [
=21
77 HQsICt
The study was funded by Northstar Neuroscience, Inc., the manufacturer
fundi of the investigational CS device system. The sponsor could
undin
¢ not suppress publication of the report if the results were negative or
detrimental to the product produced
H|IT

HIZYAY B7H-L
39

HIZYAE

1

HHAO

+ E5 dEels

* SEMO7HMFE: the Disability of Shoulder, Arm, and Hand Scale
onz-284 SHHS /

o 49 & the Short Form-36 Physical Activity subscale

» USABHSIET: OIS

HIS 271 ZA 7182 YHaXIX| LUK, & ¢io] A= MCSIt £
48 o5t 51, postlesional delayed cortical rearrangementsE 2 AE0)A]

LMot FUXQI Rz MY AES WM7ICE
funding ogels
1 AR 10 Old Red BIL 23, 49 2 98 B
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HIZE2AS J7H=n

» SAIE: MCS

- MEXH|F: four electrode contacts(Resume |1 model 3587, Medtronic, Inc)
ER

- essential tremor At Al2|8H TIKSaint-Cyr and Trépanier, 2000), videotaped

tremor H7KFahn-Tolosa-Marin Tremor Rating Scale), | MRI, AMZSF, HADE

NZQIIM W2 Asst

Parkinson's disease £tA:: 24 levodopa #3} videotaped, = MRI, @‘—1. il

AEN WS el YIIEY A2 45 M H SO HHHX| PUACH K=

2 © IR 1Y B YRS 2PSI=E XA g

: I}—;‘% JrY gEs WOl P RO Yt 28 LE| {ix|AZ(Parkinson’s disease
HS MOt BE AP} Y% RS 25 W)

. ¢$ % 1% O|LHOfl pulse generator(Soletra, Medtronic)s AfEat 20 Liot2

T

for
A

- statistical analysis

- essential tremor Ak 1At ZIH37HE S0t Double-blinded H7t 4:8A| OFF/ON
stimulation®| CHSt tremor score H#&l), 2&+ Z3Kchronic stimulation 13 £ APH0l|A]
£ M1t HWEIRS M tremor Y ADL(activities of daily living) Bish) &8
Parkinson's disease Ak 1Xt ZIK37HY 91| Double-blinded H7} 4-3A|
OFF/ON stimulation vs OFF/off stimulation, ON/off stimulation vs ON/on
stimulation0f] T8t UPDRS motor score t3}), 2kt ZiKacute stimulation
programming & 1147t0] B2}t SOt motor score 13}, ADL(activities of daily living)
UPDRS, 2RzI2Y off £0fd, 3-12712 S22 continuous chronic stimulation
SUYURE & M} Hlw) £

- HIAE: AR

Rl HSHUAH -
CHAT H| W 7k O%8 0 =30 =24 -
A dg O%8 0 =30 =24 -
I3k =g 0&s 0 =84 -
= &Y 08 0 ss O =a -
Bt =71 O%8 0 =80 =24 -
Zu Hot O%2 0=3 0 =284 -
ST 20K O%2 0=8 0 =284 -
MEH At e O%2 0=8 0 =84 -
Ref ID 9123
HI1XAHAT) Moro(2011) UL
o gT=7k FHUC
SEE o G SRR
o GI7e "
o AAHAMXIZE7 |28 2012.~2014,
o ITORACHA RIS Y QI9is)
- essential tremor 69
- /0l 3/3%
22 oY BF 70.3+4.6M
- oI W 18.3+5.6|
- ME7iE
1) essential tremor ZITt B2 BHX}
2) essential tremor?| X|Z(propranolol, primidone, gabapentin) 25235t UMY Gt
QU= EA
3) X[oi7t Ol BHA}
4) FAnY 2X| (223, FHY 5)0| el &t
5) 30-80A Afo] 21
6) & MRI M0 =EY S & 37| AR0| Gl 2At
AR 7) Q0oL SOPE st = MASN FONSTEN, 5 W T= oF TE,
2R ohe TEY F= Y, 2 @ 57} els B
8) Ofio| HHem X@7t SIE &} - oty

9 B2 97 WiE o

10) HHRASE0] HEoHK

- Parkinson’s disease 5%

- /0% 5/0%

3 B 72.6+2.7M
F: Bt 50.9+7.2A

Y S =TT E TP -

oY S ¥ BN
* essential tremor At
Al 2g
- MCS 1074¢ & Hopy HgMpo= oIt Al 19
=3 | X|

- MCS 1871g &
* Parkinson’s disease At
Atgt 29
- MCS 33 = pulse generator expired HUCH 21 & HHO=Z OIGH AlY 1H
- MCS 44 & I AR 1%

pu

R&&Ql 25715 Mot 2y o Moz

- X0 2 QIX|=E Kot 2%

- MCS 3d = Xjoj ¥ QXI5 Xt 1Y

- 1-year assessment 20T X=0f Cit HFS0| gl
QIxIs2! Mot 19

¢ Adverse event

i

s

A0 MCS 158 = x[of & XI&H

small epidural hematoma 1%-) K21 iz
243 YUAMS J1X| 3Kt 10 2% J[S(QE2 ZH0| 2T, Yskn 277t o)
&1 7E5, Z7I0/M 2%

Ef7 |Z(essential tremor EHXIQ} 52 @ Mety|E Mg o 27} 7|E M)
1) A 5Y7t0| parkinson's disease Y 7|7t8 7HEI A}

2) levodopali| T3t 22 of HIES HOl= &A

3) AZf5t motor fluctuations ZAKH|ZFAEL Z7|7H AR ZX|)0| QU= SR}

* 53
* REHMHEEE:
- CESHEIE: 343 + 11.8)
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Stimulation off

Stimulation on

(mean+SD) (mean+SD) P-value

Total tremor score (0-72) 36.7+14.1 34.8+15.9 0.10
Contralateral hand tremor 19.1+8.7 17.7+9.1 0.04
total score (0-32)

Resting tremor (0-4) 0.5+0.5 0.5+0.5 1.00

Postural tremor (0-4) 2.0+0.7 1.7+1.0 0.17

Action tremor (0-4) 27+12 23+14 0.10

Handwriting (0-4) 25+17 25+17 1.00

Drawing (0-12) 8.3%35 7.8+3.2 0.17

Pouring water (0-4) 3.0%15 28+18 0.70
Ipsilateral hand tremor 14.7+£6.4 13.6+0.8 0.06
total score (0-28)

Head tremor (0-8) 0.7+1.0 0.7+0.8 0.89

- M1 SXHEMA Total motor UPDRS OFF/ON medication: 37.2 + 4.7/13.5

+ 5.4)
Medication ON
Stimulation | Stimulation | Difference

off (%)
UPDRSHI totd 14.247.2 12.046.2 -155
UPDRSHII total 19.8489 | 16.0+11.4 -19.2
Contralateral tremor ~ (items 09420 1000
20, 21)
Contralateral rigidity (item 22) 1.0+17 0.9+0.7 -10.0
Contralateral bradykinesia
) 4.3%39 3.9+43 -9.3
(items 23-26)
Gait (item 29) 0.9+1.2 0.8+1.2 -1.1
Balance (item 30) 1.1+0.9 1.0+0.8 0
UPDRSAV total 5.8+1.3 5.8+2.3 0
Dyskinesia duration (item 32) 1.0+0.0 0.8+0.4 -20.0
Dyskinesia disability (item 33) 04+0.5 0.4+05 0

mean+SD

Medication OFF

Stimulation Stimulation Difference
off (%)

UPDRSH total 19.6+4.8 19.6+5.1 0
UPDRSHII total 41.0£6.7 41.8£10.8 1.9
Contralateral  tremor  (items

1.6+2.1 25+34 56.2

20, 21)

Contralateral rigidity (item 22) 3.3+23 34+18 3.0
Contralateral bradykinesia . .

(tes 236) 6.6+2.1 6.6+3.0 0
Gait (item 29) 2.3+15 1.9+1.2 =174
Balance (item 30) 1.9+1.0 1.8+1.1 -53

UPDRSHV total
Dyskinesia duration (item 32)

Dyskinesia disability (item 33)

mean+SD

Y =4 3% o 23 LE XF0| 2 By BHO0IUs MEE XM Bt
a8 & 0| R8Y & UKL 2] AZIR0M OZIE Z&ES HMek= O
SIXO|X| AUSS AIAFRILICH
funding Parkinson Society Canada (New Investigator Award Program) (partial).
H HMEH|WIL Ot Z2 #tXte] EXH(XF on vs off)  Hlw
HEAUAH Totan
3% HIEZAH -y
&= HlW 754 B RS 08 sy 22 OigAel M M= Hlw
Ot MY O%2 0 =3 1 =84 T =2 2 A8
Wt 2 0 =30 Azt mE XX HiH THs
=23 O%2 0 =3 0 =28 egels
G7tAe =71 O%2 0 =3 0 =8 gels
2 "ot mHE8 0 =3 0 s M EfEE HAE BIET AR
AR & TISA= & 6HO|LE MCS 1
SATGH AR O%s M =20 =2 & RESHOWNMHEE= patient 1, 3, 601
CHoMRE U2 2
MERX At B0 B8 0 =80 s 02| FHaiEl ZapHa0f tiof 2% 20
Ref ID 9223
H1MAHHE) Nguyen(2008)
o Gip=h DgA
FE o G Al SRS SAF )
o OFUIEE HYUATZA, UAID)
o AFOMRIZE7IZE AF6iS
o CITORACHARIS Y Q19
- chronic neuropathic pain  10%
* HIHEY
- E/0: 6/4
- o WA 54.7 + 18.7M|(29~75M)
- GEHRI01 stroke(3F), Trigeminal neuropathy(3%), Postherpetic neuralgia(2%),
oY CRPS(2%)
- 83 N&7RE " 5.3 + 3.44(1~14A)
o MEI7|Z: 18H~804]
371X O Ch2 ZISH AIB0l= 1H01Y &3 447t gle &t
VASE=7t 6001421 X}
o HQP7IE: LA, SHEUSHR} 7HH0| U= A, QIXIFHONZ} U= Kt
o FHTET 120Y
* SMAIE MCS
2 - MEXH|IE: model 3587A, Medtronic Neurological, Minneapolis, Minnesota

HIWAIS: SRS

cNBH s o RA
- WX, 2% S OofE 2NgT oS

e £2(Wilcoxon test, P<.05)
- VAS(on vs off): mean: 53.5 vs 78.0

- verbal scale (VS)(ol

n vs off): 2.1 vs 3.3

- McGill pain questionnaire (MPQ)(on vs off): 33.9 vs 60.1
- Wisconsin brief pain questionnaire (WBPQ)(on vs off): 36.0 vs 53.0
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SSYIIEE: ASehs

HERZIE - ot
HeZlE « g

NP 4-60742

SMAIE: MCS

- ARBEHIE:

s5=7

- E52 visual analog scale(0-10022 &%
- excellent : 80-100% £344

- good : 60-79% ZA

- satisfactory : 40-59% ZA

- failure (40% 7HM

HlZAlS:

. )\‘%I'd‘ﬂ StH= 0l L?,Hg

o B3S =

- navigation system 0|21} &A= complication, discomfort, computer failure =

mechanical problem UAS.
- U 2%(epidural infection), HSH|HEL,

- seizure: 1Y

* 13#H 2Kt= epidural infection0] ZIFEACH, 102 stimulation at low amplitudeZt

focal seizuresE LS. SEYUR= excellentst OIR0ES.

- &5 S84y 38

- XM20{ 3 0|Ast BRH= X2 switchS of ST 22 014 severe pain0] AT

=i

o 49| & McGill quality of life scale: 4.6 vs 5.4 - (P>.05)
* USAIBHSIYE: medication quantification scale:20.3 vs 26.3(P>.05)
MCS7} ZE0 S17t US:
iz MPQ =8 H9l XI0|H2 MCS7t ARl SHE 2 AZSi0] 1SS
- Loioiee dolE
&3 49 Uas Lyl g3 4o H I NEH 58 ZAao B0l g
funding oEAUS
b “ON”— and “OFF”—stimulation conditions®] %%
- g +3
HEZAY ForEg
Y HIEZAE 2t
et HlW ks B 0=30 22 Oiyx ®s =8
O Mg B 0=30 A& DRt 3
Wk B 0=30 AIZFZDt| M2 MSRIO|XIH Zah) bk 7ts
rE2H O%2 0= n geus
This procedure was double—blinded:
m o] Lyt Lo o N neither the patient nor the clinical
IRl =t B Xs Uws U == examiner was informed about
the sequence.
B Eot B2 0=30 A E g R 9 MRS ARE
_EfHie 20 B2 0=80 2o Ads
MERR Aot 80 BEE0=80 AgEE A BE FaAN AA
Ref ID 9443
HIXAHAT) Pirotte(2005)
o GT=TE W0l
omey o QTN AT
R et A =
o APOYAIZE7|ZE 19988~ HEHOR Xaaf
o IORANCHAYRISH 2 QI9I%)
- 18% chronic pain syndrome secondary to central(ischemic/traumatic, 12%) and
radicular or peripheral somatosensory lesions(trigeminal neuropathy, 6%)
* HAEY
- H/04: 8/10%
- & 53.9+13.6M4
- AR
® Amputation 2%
ACHAL @ Brainstem stroke 18

(® Capsular stroke 2%

@ Cervical syrinx 18

® Dental avulsion 1H

® Multiple sclerosis 1%

@ Plexus avulsion 1
Postradicular plexopathy 1%
© Spinal syrinx 1%
Subcortical stroke 3%

@ Trigeminal neuropathy 4%

* STHIEE
- $EUE VAS Zi} Hlu(2AE 285l Aol Ak

| e8| s
\ VAS | 75+06 | 37+30 |

- 22 & SEMIEE HIS(EAE ZEoHA ALOIZHN A

&R i
excellent 7H 38.9%
good 4 22.2%
no analgesic effect 7 38.9%

RO SBAE 61%(7/11)ETHIM HAD

N
T

_3"_

SR Ny 500 et VRl KiEol JISA HaaE
SIsh IMRI XIS ICMTH Zatels 984

s = g
Het EHAR0| 83 220 SQ0l/| WEH MCS9| TS 858
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Medtronic
* HluAlE: i3S

funding Hgels
HATPZEE intraoperative epidural cortical mapping(iCM)2+ functional
MRIE combiningaliAl epidural chronic motor cortex stimulation2|
g AR Z -0y

functional targeting methodsE B7Istk= A2Z 0| & S3/iME F2¢

AsBE BEs o wAg

HIEHAS F7E0

EE] FEEEE] Zat - VAS(6ETH MAl): & Mot H|WGI FA7| SQ &&7| 50, Al 85, A
e W 7Hsd B RS 0=30 =84 22 OiyX S Hm AT E3UY RYst x0l= QUAS
ChAI M B2 0=20 =84 ALH gAt +8 - McGill Pain Questionnaire
RS W 5SS 0528083 ;é';;gé iﬂé’égg AlZE B0l M2 T2A0IS - baseline to low stimulation (increase of 3.3 + 2.9 points, p =
L= =Y Ods =S m ey [ESTE 0.039)(7|EtZHTt KAl miscellaneous pain scores)
HIIe =7t O 0 =S 1 =284 oAzous - preoperative to high stimulation state (increase of 4.5 + 4.1 points, p =
Zu} Hot B2 0530 =284 e EIEEY) ASE BT A 0.045)._HA|
S2Te 2R B2 0530 254 EaR=] . SEROPINET: PFYS
MEHH A0t e B2 0580 =284 D2ES2 X A9 RE 38 AuE =g omzHI-08 « 410l X! SF-36
- Physical function score= &2 Z&7t #2 Z=0f Hjoh WUS.-) 2 L=0IM
Ref ID 9.16.(3526) fongﬁ HHE o, AMAE47E L (decrease of 5.9 + 3.7 points, p =
KRS i g
ALHES R‘a%g%gf)ﬁ'—f[f * bodily pain scoree & ™ MEN(4.5+3.28 7t p=0.034)=Ct R2otA|
o G BRI (£ 2 25 mestiY 2 TIIME SR, prospective =US.-) baselinedN F2 ZE2 HHE Y, bodily pain scores
HREN multicentre randomized blinded crossover tria: A}=22| TS 2AIQ() - mental health scoree R2 ZTECt 52 ZT0M & WA LIEFE( 3.9 + sd
o Q1|2 MIE, Y 1.5 points, p = 0.005)-) Ol= R Z=0|M &2 Z==2 HIE 0 mental health
o CIIHARIR T |ZE 2005.4.~2010.9. score7t Of LIRS oj0|gt
_ e ASMEHSIHE: AT
o TSRS 9 19
- neuropathic pain 12 Rel= MCS7H 21 HX| 413 830 82Xl XgHolRts A2 HoFA| 230
* HIHEY 22 0Fe] G150 2 Fui0f oJah, E= nocebo(RIE[M2(]7t FeHE Z0[2tr e
- ©/04: 9/3 BHN M2 oot AZEAS = AChs RS AIARACE
- 43 23~64A
. HE,;%%; f)[rla:lh\a\ plexus avulsion(62), phantom pain(2%), CRPS Type2(12) RMB is a Canada Research Chair in Spinal Cord Circuits and receives funding
L EX R2IE funding from the Canadian Institutes of Health Research(CIHR), Canada Foundation for
. MepE Innovation (CFl), and the Nova Scotia Research and Innovation Trust.
- M 7IE & ot 7IES UEste %t bl S O MCSE A88. A= ZE8 FHRR & 222 LR sdg
T + phantom limb pain, stump pain or brachial plexus avulsionZ I3t HEYS It
5% AX| neuropathic pain A %5 e e
- neuropathic deafferentation facial pain R B 2SO =S 0 =22 = WlNC = 22 smoz o1 MEs|LE
- upper extremity complex regional pain syndrome(CRPS)
* H27|1Z: (1) the patient was not medically fit for surgery: (2) the patient thed= 8% BIS0ss0=sd  UgX ar
had not exhausted conservative methods of pain control prior to considering M i B HES 0 Es 0S8y ARZEL OE MSX0(XH Z2) biF 75
motor cortex stimulation; (3) the patient was not able to provide informed LE =X OY2 052 B =84 o1Z9ls
consent; and (4) the patient was unable to undergo magnetic resonance 7IX}O| £712 0 Ys mse O 231 CITIRIE W ABBIA| oS
maaing (VR 21 50} WUS 0 5S0Es  MEE BHY) USE WIETAS
o ZXBE: BF 54712(30~8471, 6F) . = =
ST ZiAtE OYZ M =38 0 =24 1298 & 68 23
S " SHAIE: MCS e 203 0 muS 0580 EMy  m2e3 A AlE 23 =1

- ME8HH|Y: Stealth Station -TREON 2001, Surgical Navigation Technologies,
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Ref ID 7_17_9538 = e LN 052 CH&AE 109 =2t
HI1KAHAT) Rasche(2016) M A0t B m =S =H0| ME Za M

~ oL 59
« AT BAIT RN, HIUER U4 Htial)

AHEY
o GI7 | CRUMIE Ref ID 9540
o GIORAXIDRT|ZE 1994.~2014. A HIHHE) Raslan(2011)
o CITICHACHAR RIS 2 Q1) * @7=k 0=
- chronic trigeminal neuropathic pain (TNP), 36% ST o M BIRFEGE
- oSy T -
/0 13/23 o GITCHMRIREIZE 2011~2008
- o™ A 52.5M (25~82A) o CITICRAKCHARRIEE i OI9iA)
A - EIHRI0L Dental manipulations/surgery, Neurosurgery for trigeminal nerve, Brain - EUEEEY 83 118
tumor, Ear-nose-throat surgery, Unknown » DAY
- 83 X&71gk 2~264 - E/0: 8/3
« ME7|E: ofzge S - I IF 47.3M(31~76M)
o M7IE: AZeUS - BHEHLI01: trigeminal neuropathic or deafferentation pain
o FREE 29~254 - 835 N&7RkE 1~129
* BXAIET MCS o MEHT|Z:
SMY - A2EH|E: Synergy or PrimeAdvanced; Medtronic, Dublin, Ireland S TWES
* HuAE: HYRS « FNTE A0 334Y
o NS Y-S Y BN « ZXAIZT MCS
AR Z-HY - wound infections 4% =i - AM2AH|Y: 4-contact (Resume, Medtronic, Inc., Minn., USA) o 8-contact
- 2|E E= AF A0|S9 MACR QISt 718X Am 29 o= (Specify, Medtronic, Inc.)
VEx * HlWAIE: SiEelS
" VAS © NST s o8N8
n mean Range ) o AP A0ty - EHZ QUUS(There were no perioperative complications related to the
Preoperative VAS | 36 8.11 5-10 1.66 placement of the MCS device in our study cohort.)
Postoperative VAS | 26 | 4.58 1-10 1.67 .05 83
Last available - 50% Ol &5 &4 8% (72%)
Hrdn-R8d follow-up pain 26 | 5.00 3-7 1.30 .05 o - 50% Olol S5 Z4: 38
rating on the VAS HrEa-REd o QEROPHNAE:
* Preoperative VAS CHH| o A0 A
. OFE ARSI
* SSEWIEE: oEftE MCS= tAerr %z%% JbEl S5 SRjoiA QrEstl AXOR BuHHCl
- M| T o3 as x
X|ZHo|c}.
. %%*f%?ingIEAﬁé‘ﬁ%; = 0151 20| X2 M0 17|x0] E= funding
z2 Z;lifﬁ;fudc’ TNP IS #Iet FV1EL 7l stiom B/INE 85 i 4 WA 3 W 5 SAlne Pl oS Hisss Bl oY gs
- R HIEYAY HoHdn
funding No specific research funding was received for this investigation. EE HISE A Zt
1 ez HlW 78 Os8 0=30 -
HIEZAY Tot Oefet 8% OS8 0=30 -
Rk HIEHAS - gt O%g0=80 -
& HlW 754 HHES O0=8 0 =8 2 HoMs & #8 302 211 MEH|ug =EEY O 0=30 -
Chafat M8 W E8 0 =3 0 == M oigA &3 BIRe =7+ O%g0=80 -
s B S =S 0 254 AR U2 BSA0((KS Za) HiF Tk BN Yt O%s 0= 0 -
LE =Y OR2 0=s 0 =84 dAzgs _EHS At O%g0=80 -
IR =1 052 W 52 0 =284 not with double-blinded stimulation. NEN A 50 O¥s0=s0 -
Zi Bt HES 0 =8 0 =8 NIE BEEI U5 HIEFAE

-~ 35 - - 36 -



Ref ID 9568 Figure2  Sequence of study events
H1MAHHZ) Rieu(2014)
o CipIp meta Ll Selection of 5 patients
A 3l Sz
HAEN * BTN ERZATEEH) M-1 Inclusion visit
E
[ e A ==
Implant of stimulation lead and stimulator
o S EAIZE 7|2k 2008.9.~2009.9. '
o IORANCHAYRISH 2 Q194 M1 Randomization
- dystonia secondary to a focal BG lesion(stroke) 5%
o OIYEY Neurostimulator Neurostimulator
/ol /4% switched on switched off
- 13 mean 43.8M|(range 25-65A) M+4 Clinical evaluations Clinical evaluations
Y0l dystonia secondary to  a focal BG lesion(stroke) Wash out Wash out
&5 A&7Ik:
M+5 Clinical evaluations Clinical evaluations
o MER7IE: | I
. . . . Neurostimulator Neurostimulator
e - focal or segmental disabling dystonia (brachial and/or crural) due to a focal switched off switched on
i
vascular lesion of the BG
. ) . i i s
- remaining stable for at least 1 year with failure of other treatments L Clinical evaluations B
(anticholinergic, benzodiazepine, neuroleptic, botulinum toxin) o N2 FYE ¥ 28
- no change in the current treatment in the past 3 months; little or no spasticity - 22 3 RN 7 R Uy 2y
(Ashworth score ,2 for each segment) - 29 H Y 90| AUAH lamotrigine 200mg/dS 3t A= 1H(¢E 671 &
- absence of psychiatric disorders or cognitive impairment (Mini-Mental State EX| OFFQ! MEHOIA T HIf 22 U UM & Jamotrigine 300mg/d2 S5I%C!
) AT orEA o N
Examination [MMSE] score .24) 0|& 71 gzt 919)
* HePIE: el - 835 BIZ Qe TSH £ 19
o EXTEE Y - B T flow, 71225 19
* ZTAIE MCS - 29 28 9 0 Foj 2y
- AF27H|H: Quadripolar leads(model 3587A; Medtronic Neurological, Minneapolis, * &3
MN), pulse generator(model 7428; Medtronic Neurological) - VAS(SHX 24 HMAIGH| 43)
- 25 VUNE Mol BRE IIRIARD, #& £ quadripolar leads S1Z0) Tt MCS2|
M OIAEY k= OF2 ™M= 23 XkX|IE JK| 2 AI23F Al7F
59 UM BHE 3 BEN 83 YMS 7R monopolar montageS: ARESIOH 14K Tabla2  Individunlvakue of BFM Scale and VAS scores assessed 1 manth befora
SOt OFFA 310l surgery M- 1|, after 3 montha of stimudation (stim N7, or 3 manths
- - with na stimudation [*stim OFF]
- quadripolar leads 27HS YRI2SIIE(MT) ZYel & 7H ZZ1E0| U= HAX|9| BHHo|
0|}%|%|:|F BFM Scale (f120) VAS (mm|
xthH . Ieadsé central 5u|0u59} Hg@[—’,pﬂ Hﬂﬂ.;‘%! Ordar M=1 S5im OFF SUmON M-1 Btis OFF  Stim ON
o= - PRI Et= A= JHE YA XL AF HEE Mol AEn MRoE 20 i i i B i i
Olg I(L;7|,O” ;S.O:lél,xl %’?}t‘% F2 ON-OFF 14 pE-E.] 20 62 TeB i+
AA o = o o axtol = oTl= - o F3 OFF-ON 20 20 24 &1 BET 785
-2 UiE 2 AS2 I FARIZ AL Y RIS |ABIIE 1 = hE 2t AT -QE A - TR e s T —
Tgrg‘r7 |?—}% Aléong'j" (] ON-OFF 28 24 3z 7L 495 225
- 23 HE $ A HE 7t R2Q on/off £710] g2 MR, IHE 7H F Y Madian 22 20 20 71 408 =]
=2E gt Maan 212 185 2Ly &8s 519 547
- Voltage 3.8V, frequency 40Hz, pulse 60usZ 1H & X2 4% 3 2z 14 31 @4 D8 16
Abbraviations: BFM = Burka-Fahn-Marsden, P - patient; SE = stondard arror, YAS - visud
analeg scala
- SEHWINEE: 2138
o A0 A 20| MAGIZCL Zill= SHANCE QOsIA] kSTt KAl
o ASABHSIEE: 5013
zz YT MCSE 24X JIX8| WHOR 0I5t 230l 271E 010 AMH
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Y2 MHMF X RSt

Supported by a Programme Hospitalier Recherche Clinique from the

- NBE Bs o Bag

- No patient-reported stimulation induced paresthesia, and no seizures
occurred during reprogramming.

=\ Hictoo
« S5 olFRtE

.
A
O>I
g
=
rx
0x
m
gg
o
g
ajo

funding University Hospital Center of Clermont-Ferrand (PHRC N2006 DURIF)
and by Medtronic Pharma.
Hl0 £33 40 SAX HIWE SIX| §UUOL}, 4O H ROISHK| UASE JIE
HIEHAY Yoz
Pk HEHUAH -y
&= HlW 758 5SS 0 =30 =24 AT ThAAL S A Hw
Ot MY 5 0 =30 =2 TN igRt +3
| EMS z) = SXx =2
DA B US5[0 254 Xatggl B EQ%’ AlZt Aol mE HMSX0IE
HixE & UAS
£ =Y O 0 =3 1 =284 gels
IRt =71 B 5SS O =3 0284 double-blind, crossover, multicenter study
Zu "ot B ES 0 =80 =8 A BTt USE T A
SIS AR B S 0 =30 =8 ERAR =
MER Aot e WS 0=3 0 =5 D2EZ2 XIS Ao 2E Q5 AuE =gt
Ref ID 9790
A1 HXHEE) Slotty(2015)
o g=7k =Y
o o QA 2AQ| AR HluHT(E HIIOAs SR
—_T=o
* %77|2: a single neuromodulation center
o AOYRIZE 12 A58l
CIOHAN(CHA RIS 2 QI
- HEF & 55 HIFY AUSE 7Y
* HIYEY
- =/ 2/4
- o 5574
- HHRI0I: poststroke pain(2), atypical facial pain(5)
- 85 N&7IRE
o ZEIE
18 Ml 0|42l ol 2tx}
25 IE A=F02 gitXosg Xzt Y dF Y &5
AT - AY 71z 39 QFERQI ofE
- O Z2EZS 70| 4ot 4 WE YR [t S0te 4 USD AR
- SYE M g & UBUCL
* MRl 7IE:
S39| Q1A JHYUO| TSt 8% ¥ / T XA AN Xz ZuE Hor
FUE S0 IS DIFUFT SQT FSHQ muld F Hoi E= 7|E LN
HEjel 3A
- MCS FxI2 78X 2&E
- ROl oA
S AR B9E HE 4 glEUch
o FAEE
« EXHAIZ: MCS (NCT02255643: D2ES ZIHL(0] UOLH AN o1594e)
b - AEEHE: NA

* HuAlE: s

22 . H =2 ME2 832 2098 37tAE
funding
H|Z
HiSE Wi
Y HIERE 2
O Bl 758 O%s O ¥s O 2o -
Oz 53 0930520 -
Wt O 0=230 -
=52y O%8 0 %S0 -
B =71 O%g0=s0 -
“Z 0930520 -
S2ATIe 2R O%g0=s80 -
HEE 22 B0 0¥ 0%s0 E
Ref ID 9807
HIMIAT) Sokal(2011)

« omEL B2

. A 3
PET G EA: St

o AT EYUS

o ATCHMAIRE7IZE 20024 98~

* TN RS 9 Qo)

~ chronic neuropathic pain &Xt 9H

- OysY

- g/ dEE

- g oEeE

LHA!

- stroke, intracerebral haemorrhage, multiple sclerosis, pain associated with
Aoy syringomyelia, chronic pain due to brachial plxus injury(1%) and atypical facial pain

(=)

(FAEL Bz HMAGH| 43

** DBS= 201l CholAl= HHO| HOIUX| 4.

o METIE L OIERS

e HRI7IE - oEels

o FHBE!

» SMAISE MCS
B - NSHH: oigeis

HluAlE: atigels

Asd gES 3 BAE

N

- epileptic seizures: 37, intraoperative stimulation] 12|10 $&% 171 &M
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stimulation parameters®| Zi4 S0= CHA| LMGHX| 48
- MCSOliA= TH2 SIHE2 EEEX] s
** DBSOIME 0[MZ 270 APHO| electrode®| migration AtZ1 174 st
- &X(epidural haematoma in the spinal canal): evacuated
- 2Z{0|(symptomatic with paraparesis)
- sacral root stimulation (SRS)E 4

avulsion(2%), scleroderma(1%)

= R&72k Bt 5.8 + 4.94(8~154)
HETIE AEets
He|E: deds

FHBI 1182

« 5&: VAS

— brachial plxus injury(1%) and atypical facial pain (15): 7#MS

- thalamic syndrome(2%), hemibody pain related to syringomyelia(2E): 50% 7H&
- thalamic syndrome(2%) and atypical facial pain(2%): 50%0[A9| E7| 7|7t 74
- Z9st 20l 2 MIXFS HiRIQY): TEX 28 [ LA

SMAIE MCS
- AI2EH|Y: Soletra, Medtronic, Inc.
. u|mx|§ siele

oo @ yo I]
olo

32 §Q

- VAS(H3KE HIAl)

- BY7E 63.25% THM(40~85%)
- MPQ

133-)402 ZA

2AE F71ag

40% Olslz 85 daE St §ig

* SEHMHNFEE: ASUS

o A9 A 2ESIE

o USABHSIEE: AZC0IS

2s IE M52 Mgy 8301 a8l X2#oll, M=E 2K 25 OjE
R FoS Aol FSYAE AlEsh| 2ol Otg4 A= A&(Subacute

stimulation trials)S H1HCt
funding gel=

At Day 60 or 90, the stimulators were turned to OFF mode for 30
B days in a randomized, double-blind fashion.-)7|7|2 e AS A2

>3l

& Ao SAXN R2140| 0 HIEY IHBIL S35 US

[FERCRY]

Eg]

L2
1

EC]
it

2 25t

Rk HIEZHAS -

A= il 7ksd 5SS 0 =3 0 =2 AT ChAAL MS A Hw

A dg O 0 =3 m == ATL7|72 BA| AFCUS

- zo| Exf EAE AlZH ZTl0| T2 MExj0S
= =20 &S oo T =

WA B30 =30 28 HiHE & oS

5 =4 OS8 0 =2 m =84 Agels

7t =71 OS2 0 =2 m =84 Agels

Z1 Bt B3 0 =30 =84 AR EHYETt USE T A8

ST A2 mEsOssD=sd  EeBls

MERN At H 0 BRSO =2 0 =84 D2EZE XISt Ao BE 3% ZuE HE

Ref ID (10100)

H1MAHEHE) Velasco(2008)
o AFITE MAE

S o G REQ OIEE Hl GF(E BIIME HYUZOR BT Cross over)

e . GRIE: oY
o OIAYRIEE |2 2011.1.~2008.12.
- orh(Chy R ¥ )
- Neuropathic pain 113
* HIHEY

Aoy - /0 47

- oI BF 56 + 17.7M(29~80A)
- BIERI01 postherpetic neuralgia(5%), thalamic infarct(1%), brachial plexus
trauma(1%), hemangiectasia syndrome(1%), cervical root

_4"_

W2 Bl I1s 098 0 %8 0 254
U 18 09s 0= 0 2a -
mersia 098 0 %8 0 22 -
LE =Y OY8 0 s 0=y -
LIIRS| =71 OY8 0 &S 0=y -
21 Hot OY8 0ss 0=y -
,,,,, SAMS ZuK= OY8 0838 0=y -
MEIN Zat e OY8 0= 0 =23y -
Ref ID 10103
AN XRHHE) Velasco(2009)

e

4 3

- ol

o OIFNERIZE |12k

o OIZ1[HAKLHALEISH QI O|RA
— PO 2 o7

- oh Azsy =5 53

S
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QREE

- H/o /4

- BHHRIOL Brachial plexus (3), Hemangiectasy(1), Sclerodermy neuropathy(1)
- &3 X&7IRE 1.5~16H
o

.

secondary to gunshot injury to the brain stem (n=1), brachyalgia secondary

to neuro-®bromatosis (n=1)

- B3 XAIIZE 242 BRI O

HEpE: oIgYs
HePIE: HEYUS
FHBE: A 31748

« BTAIE: MCS

SAAlE: MCS

- AF2EH|H: Medtronic ltrel 2 or 3 w (implantable pulse generator (IPG))
o HTAR: 92

=]

BNy - NS
« HIAZ
- Asme gEs 9 PN
— HIXt oo
AT Z}- Y ol o
- EURio| BEES ggoL, B2 oy HHO| YRS
- 70| HR31442), 39| 0j5(5F)
R EFE
- SSTWIIEE: HYUS
ZAN-OF A
BranRed - 49 I siges
- AZABHIEE: JHYYUS
MCSE $52 ZIRol= 28 OIL2f CRPSS| #at8 JHMSH=El S0t
2z HZ OFUSS A BREOIXIY, Hd SEUN 22 YRAS uols UXY
=i},
funding
H|
HEYPE B2
sl HIEZSE Z3
O Bl 7154 DY 0%s0 -
O 48 OY¥s0%s0 -
mRAS OY¥s0%sO -
L3 2y O%s 0520 -
BIIRS| £t O¥s 0520 -
23} Wi O¥sO0ssO -
sekHist 2K O¥s0%sO -
RLEER O¥s0%20 -
Ref ID 449 _(14888)
H1XXHEZ) Carroll(2000)
- el g
. Py =
ey P BRRAT
. IR

« HITHAIRIR 7| 7H:1996.11.~1998.2,

o OIOHANCHA R 2 QIR
- chronic neuropathic pain, 108
- ISy
- /0 5/5
- o 39~80A

- HIH2101: phantom limb pain (n=3), post stroke pain (n=5), post traumatic neuralgia

o ASTHH SHZE 9l 2XR

PEs R 7S
- Summary adverse effects/complications
18 #X;: Sub-dural haematoma.(ZYst &E)
- MR 2R ZHOR QI3 77|
- 2 ol BEUYRILEAY)
- MCS 5 6708 0| A7 =201 HMM(pulmonary embolism))
201 BHAL: SOjo] dxie M0 EA T7k2 S4(Tenderness)
2%t oA ZY, WARE HATF He
TR F7h= 85 FANN oI8Y + Y= Z2YYE 44
38 Bt CFE MEOIM 35t 124 X3 28A7 X, 2 5 W28
olgig-) Ray
A SR X9} 20| LSt MR dy
IPG7} ZAP| HEGHEPZIHM =528 + U= 7t5Y)
02 59 S5 242 & o) 85 &
B SRR TE0| F71ME of MO OT2 518 = U= TY.
19981 88 T CHA| FAEIMO| BofF)
S 24, HEEY §32 LGN S

= HE:
S W

0lo
th
k=]

Ho

64 B B9 SH0| ¢lof 1997H 68 MCSE ME7IR-) [&d
TH AR AS S URMoR 23 HES Y= A0l iR OEH-) |REY

19974 58 IPG7}h HHIZIACK(trel 2).
199744 62 IPG7} CHHIZIACK(trel 3).
19981 2% IPG wH(E= 3)

RH=0] XEHOIX| A5

8t BAk 118-97 23 IPG(trel 27} Itrel 322 THA|E).
19984 48 F3 wA. (B34 BoiF)
27t X = H FIl YA, M3 £ ¥ YA 2ot
S= W BS0A 2 WY A SEg
A=0| NEHOIK| s

1 T=0] 1998 4 M2 OlSAIY
AP DIZHE T BED XMS7100M 1D BE7t Xy

& T 2 939 IVt Y3

©
s
e
>
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- 8% §AsH5Y), AMGY), MM 314 FH7|2US 6% F 40N B5¢Ast * CIOARIDET|ZE 1993.5.~1997.1.

- pain relief: 4-point scale (none, 0: slight, 1: moderate, 2: good, 3: complete, 4) * ATy et o )
- pain intensity: 4-point verbal rating scale (severe, 3; moderate, 2; mild, 1; - refractory central and neuropathic pain of peripheral origin, 32F
none, 0) « HIAEY
- ="/o18/14
. 280 4% o 1l
| &5 U4 Fe s 77t - O "o 5AMI(21-77M)
— N7 Z@De z@oz - 92101 central pain secondary to deep brain hematoma (5 cases), thalamic
oIt 7|71 infarct (4 cases), ischemic infarct of the parietal lobe (2 cases),
1 50% 2-3% . 20 B0 U ARCHA thalamic abscess (1 case), and head trauma (1 case), trigeminal
. MCS & 6742 OJLf At neuropathic pain secondary to thermal rhizotomy (7 cases), ENT
2 50-60% 3174 operation (3 cases), postoperative brainstem lesion (1 case), and
3 90% 24008 skull base trauma (1 case).
4 | 70%phantom e CE5 NATRE 7.8H(4-144)
leg, 0% stump o MEH7|E: olFQIe
0y
5 Arm 75% hand 21748 FRETEN o HQ7|E: oiZeie
5% = X b I 2 2
o ZEBE HT He, (3-507H
6 | g - 25 wool o 37 9ig LI B 23N, GO
7 %8 - A20] KEHOA| 215 e _
P %S Z X320 KEHOK| %S EU - AFEH|H: Itrel II, Medtronics, Inc.
9 s - JlgHo=2 A o HIWAIS: SiERS
10 | s - A=0] REHOIX] 2= o NS S Y BAE
- 4 X271 EF ¢E Mlead) RA(1Y)-) HA AIAH KA
.o A& oo — ERAY AH ERAH(1 DY
2ESYWHIEE: ¢EelS PEETroy S X7 S 2M(1Y)
o 5O A 5B - IF #a2e £806Y)-) 1S 3 RE & diE
o SEAEHSIET: 2FRIS - 254 g9l E5(19)-) Koy oz
e 23 LE AF0| Ty MFY 52 71 L] HXNSHH S5 2 - It 3A 0
iz FOPHO|X|RE, O]4 Mof| X|=0i BHSE 4+ U= SAES 0Sske A2 7hsoHRITt * 581 VAS
== OjECh 0|F S2/IE XA StoM 28 I X=F2| §UE ARG | Hsid= S - pre_Ba 85.6+7.1
D9 B0 AIE0| AlZSICtH - W & " 40+24.2 p 0.001
funding Funding: NHS. No external funding was provided for this work. Medtronic - VAS long-term_40+24.2 p {0.001
UK _Ltd. provided technica_l support._ . ALAT-25N o SEXOINEE: OIFYS
1 O|2% Zu MAIZ HEZAS B/t 51K 25 o sto| &: ojz0IS
ZHIEHAH Tt o N
S5 HIS A 2 - cISAgHEE:
ez Hu 7k 0O %8 0 580 =24 - - pre_Bat 17.9+8.1
i {1y O %8 0 =30 =24 - - post_ Ht 12.3+9 p (0.001
s 0 =8 0 &80 =2d . D MCSE X1 S50 sursel we
£ =4 O %8 0O =380 =& -
ez S O %8 0O =380 =& - funding Pa=Ensy
Zot ot O %8 0O =380 =& - 23t o Al FoHoret AR
”%%:‘\_j@:éﬂmﬁ g ‘;{% ] *&% %2:%: - 1 3HO| EXK(7%)0 SCS+&, 12F9| &txto)l SCS XME 41 & DBS+H,
MEHA 7471 i Lo CX=1 S3SHA —
MENK Z0p 20 O R28 0 =20 =54 Nguyen(2000)(rec_16362) H&XI =5
HIEYAY Hordw
39 HIEYAY Z3}
Ref ID 47_10_(15032) = HlW 758 B ES 0ss [ E2d 3Y HgA M2
HANAHIHEE) Nguyen(1999) iy Hg OS2 0 =S B == o™ 22 S8 Agels
o OIETL OYA Wt B HS 0 =S 088y AR 02 MSXI0(XIX Zoh HiK 7ts
onEN o A BRI O == ZH OS8 0 =3 0 =84  A=38i3
. G olage oA =71 o820 =3m Eels
LR R mee 0Es 0 MBI} Qs W A8
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2 gig

|} |
AL AL
oloiojo
oa
HiT HI
oloojo

7fo] I Zazin Taf

BRI =71 O%8 0 =80 =24 -
Zu "ot O%8 0 =30 =24 -
SAXS AR O 0 =30 =24 -
e Hu b 0¥e 0ss O =84 -
Ref ID 35_2 15334
A1 HIHHE) Nuti(2005)
o AF=TE DA
. M 3l
EE ST EA!: R AT
o Gi7E oEslE
» AP AR E 7|2k 1992, 1.~2003. 2.
o AT EHARS 9 Q19
- HXY SN (319)
- S
- 9/0f: 18 /13
™. 27-72M
HATLCHA HIHLI01: haemorrhagic stroke 113, arteriovenous malformation(AVM) 1%,
ischemic stroke 109, Trauma 4%, Avulsion 4%
- &3 N&7RkE
o METIED QIEOE
* HeIE: gz
o =XPEL 4
* SMAIE MCS
AR2EH|H: implanted stimulator (Medtronic w ): radiofrequency Xtrel (three
ik patients), Matrix (six patients), Itrel Il (17 patients), or Synergy

(five patients).

HH(Ref ID) 37_3.15330
AN HIHAEE) Brown (2004)
o AF=7E 0=
. M 3 TISEX]
SEE CITMA: SR AR
[ e A ==
. a‘?EH*’XfEX' 12k
o ATOHACHAZS 9 Q9
- AR AY -E S5(99), X4 £3(19), 109
* HIHEY
- /04 6/4
- oI WA 56M, (37~73M)
IO - LHHRI01: Rhizotomy, trigeminal neuropathic pain, microvascular
decompression
- &3 N&7IRE Ea 6
o METIE IEE
* HePE: gz
o FRWE 1070
* ZXAIE: MCS
SME MEXEH|H:  Medtronic, Inc., Minneapolis, MN
e HuAIE: SiEE
o AETE S 9 B8
_ ZloAas B EIHY S SIM% Ato]
o4 ZT}-0TA EID(:V_§ = o1 F): MA = MR, e
- AN ot ol
- YXi(seizen)US
55
pre post f/u(10month)
VAS 9 1 4
McGill 57 53 24

4= HE 2 i), A0RYH(1Y),

=3 L X=9 M80| 217

~ excellent (70 % pain relief): 3%(9.7%)

- good (40-69 %): 1342 %)
~ poor (10-39 %):112(35.4 %)
- negligible (0-9 %): 4 (12.9%)

- preVAS: 8.5(6~10)

- posrVAS: 5.56+2.15(0.6~10)

S

- H3IgIS 143(45.2%)

= 2 MF
Ct.

a8
RS S 238 22 /N2 XF0] DS TIAEE HEA7|[0 Ayl 1Ess
AHBICH= AE YAIBHTE

funding ogels

1 SAE HEH|W AZSHK| 45

Ah7ran

39 HIERLE FHu

ez Bl 758 OR2 0 &3 0 =24

= My O 0 =30 =54

Wt OS2 0 =3 0 254

EZH OR2 0 &3 0 ==

- 47 -

iz 0[2{8t Zut= MCS7t HRlY S5S 71 20| 22 |20 FRAZT XEXQ1 Tioto]
== £ Qleg B0I5In, X2 A o= MCSQ 50| HEE 4 USS AARICH
funding cl=els
AT 5 4HE YRNFEHEA S50 UAS
bl XMaH| T
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i

Rk HSHUAH 25
A= Hlul 7ksd O%8 0 =30 =24
A dg O%8 0 =30 =24
WS OY8 0 =80 =24
L= =3 OY8 0 =80 =24
Bt =71 O%8 0 =80 =24
Zu Hot O%2 0=3 0 =284
ST AAE O%2 0=8 0 =284
MERN AN E 0 O%2 0=8 0 =84
Ref ID 39_4_15355
AN XXHEE) Saitoh (2003)
o A=TE Y2
o OITLA: 3
simey G A SRR
o H77|&: Osaka University Hospital and Osaka Rosai
o LA E|7|2E 19961 12~2002E 58
o CIORANCHA RIS Y Q194
- 554 85,199
* HSY
- /04 16/3
- o1 30 ~68 Al
Sl P SHRIO0I: post-stroke pain(9F), brachial plexus injuries(6), phantom limb
pain(2%), spinal cord injury(1%), brain stem injury(1E)
- &3 X&7IkE:
o METIE: IEE
s HoPIE: oigeis
o FXNTE 6~5071E
* SMAIS MCS
=y - AF2HH|E: X-trel model3425, Mattrix model 32 10, Itrellll IPG model 7425,
A

Medtronic Inc., Minneapolis, MN

* HWAE: Sigets
=Y

- A gES

A=2QIzk HEi(1)

- died(18)

- E3 Bt Q0™ 71719 AX| MAH(2Y, pain extending from the upper extremity

cerebral hemorrhage(2%)

to the hip, and phantom foot pain and stump pain)
- U, I17IHA 29), 22 F 671 AE

funding Ages
bl S70% FsHlw Algiorst
Y
g9 HIEZHAS 2
OHZ Bl 75 O3 0 s 0 =2 -
A {3y OY8 0 =30 =24 -
Wt OX8 0=3 0 =84 -
523 OX8 0= 0 =84 -
B7IA] =71 OX8 0= 0 =84 -
21 Hot O 0=20 =84 -
S 2Rtz O 0=2 0 =84 -
MERN ot E 0 O 0=2 0 =84 -
Ref ID (15418)
H1MAHAHE) Franzini(2003)
< o=t Ofk2iof
o O BIREOH
o ATLEA: SR
- oI
o STUYAIEET|ZE 1997~
N L)
- 534 MZE5Y S5 53
- &1 64M, 66M|, 45M|, EXt
- J1E2: b2M| 034, 41A Rt
NEE
HHHQIO|:
-8 post-stroke, thalamic syndrome, posthemorrhagic
-1&2: idiopathic intentional myoclonus(E2H4 £0/X ZA2), post-anoxic
myoclonus(RLtAZ 5 24)
o MEIE: AZS
* Moz gz
o FREBE Mg
* BRAIS:
- - AIEEHIH: Resume, Medtronic, Inc., Minneapolis, MN, USA, ltrel I,
=t

Medtronic, Inc.

- HWAE: SiEes
3| al

- NEEE EEE ¥ RS

- S QIAS(No complication, neither from surgery nor from electrical
t

« EX
3o

~ VAS(excellent, 80 to 100% reduction; good, 60 to 79% reduction; fair, 40 to

59% reduction; and poor, {40% reduction)

- 193 14Yo| £5 2512 2 (6 excellent, 3 good, and 5 fair)

- SERORIHE: IZUS

0;

dema

stimulation at therapeutic parameters was observed in both groups.)
« EX gge
S5 olidhis

* 2SYHIEE: HIUS
o A0 & Fiole

- SEAEHAEE HEYUS

N
I

b ==0| #ct

S
funding
H1 QI WIt O HISHARBIL M2t
ATt
A HIEZAH 21
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22| HiEEA Ay 058 0 =30 =24
&M 20 0O %8 0 =30 =24
AT FOIAL, AL
Lo o HSIAl
et ot O %= 0 =30 =24
ZOFEO0l Oigt =2t O 98 0O =30 ==
=3=¢ 2k 0 %8 0 =30 e84
MERN H) 0 %8 0 =30 54
1 2| HEY O %8 0 =30 =54
Ref ID 42 _6_15461
HHAHH =) Pirotte(2011)
o S=TE o
o M BRI O
FEE e A e
. ST OIS
» HRHARRET|ZE 1997.~2000.
- ORI EE 3 QIgk)
~ chronic pain syndrome (12%)
. sy
- El/0: 5/7
- oY IR 55.6K (33~704)
T - UHRAQL stroke(3Y), trigeminal neuralgia, spinal cord ependymoma, plexus
avulsion, dental avulsion, cervical syrinx, postradic plexopathy, multiple
sclerosis, arm avulsion/amputation, tumor
- 85 X&KL o3US
o MEQIE: QIZQIS
* HePiE: eigets
. FHBY:
* SXAIE: MCS
N - AEEHIE:
o HlIAA:

- ASBE BEE Y RN

=l

- VAS(pre: 2.75+0.65, post: 1.13+3.05(7

Analgesic Effect

Result

A

>4
(7Y

-

2
1
6
1
[}
]

[ERCN=1- I . SRR ]

-
3

- 2EEWIIEE: Egs

good
excellent
ilure
excellent
excellent
failuzre
failure
good
failure
excellent
excellent
excellent

o A9 A 25U

o USABHSIEL: AZ6IS
Sz * UHYLR=E 0|83t ZFMEE S5 A0 U0 MCSY Y3550| dE =
- QICn =rt
funding ozos
il
ATt
3% HIEZAH -y
&= HlW 758 O%2 0=8 0 =284 -
i {3y O%2 0=8 0 =284 -
WEtHs O%2 0%3 0 =284 -
=53 O%2 0=3 0 =284 -
GItAe =71 OS2 0= 0 =54 -
Zu Hot OS%8 0%3 0284 -
SIS ZAUR= OX8 0= 0 =84 -
MERR A0t e OXR8 0=8 0 =54 -
Ref ID 40_15_(15481)
H1KAHAT) Nandi(2002)

o A9=7E F=

o GIAT: BHXICH
o AHA: ez

o T7IE SRS

o GIAYAIEE |2 1995.11.~1999.3.

o ST (CHA RIS 9 Q12I)

- &z stroke (5%), stroke + Trigeminal Neuralgia(1%)

- & (Deep brain stimulation): stroke (4%)

- UiAEY

- E/0: 4/2

- A2 62-804
oo < ol o . .

- QHEHLI01 thalamic infarct(3E), occipital infarct(1%), Brain stem infarct(1%),

Unknown(1%)

- &3 N&7RkE dsslEs

o MERT|IE: OGRS

* MQI7IE: ASeUS

o FRPE 4H(19), 2-3F(29)

* BXAIE MCS
G - ASZHE: 25U

H| A& Deep b

rain stimulation

_5‘|_

ey MBEE 295 U oxg

fM Cg) - 2859 MHAY and EE(hematoma): 1
Aoy - ARS(MCS2t 2 §ig): 2%

EEY) e Sy s

Oy " e F o) E wu

.55
_ N nall o

HARZEN-REN MCS) - Pain relief

< B0% 2A(1%) 2-3%
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. ZA(1 B o AATE SiH= Ol BRe
100% ZA(1H) 3174 Sz T-otR Ao gds 9 258
& 70% Z2(19), 2-357 - YYB0IL B8 gldlg
EX 714 9l 3 * &5 83
o QEXOPPMEE: SIS
o QEROPHMEE Sz-25k Ioéow.iéi EIEERS
o A9 A 2EeS o A9 A SIS
© ASMEHSIHE: AT o USABHIIET: U
-85 48 ANSSESEDLE MCS7t 23t80|ct
- Pain relief funding
=2 - 40% ZA(1%) 671E H
(DBS) - 50%O0IY ZA(18) 34 HEUAS Totznt
S5 247t LEKEOL ZAYE Dol 945 19 29 HIESHE
Ex 714 o2 1Y &= HlW 758 OS2 0= 0 =54
SO T vO- o =
=G5 oisie EEH S i E Ot M S8 0 =3 0 =24
e S IR LA0| 2F F28 HES o, & JIX| E= ErE et 7HR] Aol o -Ij;mA = S ey S Lo S Ei}i
o M UISSH= S BNS AjEols O LIS wWHoRD NI LEEy Ge oo & oan
L= =3 OR2 0 =3 0 =224
funding =g IRt =71 O%e O s5S O 284
< =
bl MCS 2} Deep brain stimulation $8 Za= izt HA| Zut oyt 09SO ss 0=
LT R ke = - SATGH 2NN O8O0 =20 =5
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