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= FRUE
AAH(Ref ID) | 1(335)
HIXXHETALT) | Elias(2016)
H= A Randomized Trial of Focused Ultrasound Thalamotomy for Essential Tremor
o OIS 2R UMAIR AHT(NCT01827904)
A 'ﬁ-_rlﬁﬂéw RFTIRE 2013.8. ~ 2014.9.
o O19L7| 2 T [ZH(87H AIES)
o =7k O, 7iLiCt, Bl Y2
Tz LHE
CHASRE EEN G2l 2XHessential tremor)
%E()”A—I %(CRST I‘IA ZI‘I OlAI’)Ol XI.A-” IZI:'— OlEI‘I EHEIOl OIJ__I é}OH(CRST ]IrE
Col Hoif o9l Mo 87 &= & Ol 0|2 28 047t A= 82
MET | = - MO SiLe 1A XEMIROEE Ex Z20[E)E S Mo 232 Qe
4L Rz A0 BHSoHX| fh= 4= HE
- YHR|=E SAO H= K9] AR, A= FORI2 FARR M 30 2t QFEA00{0F &
- ERY He Sorget oY X'%h 31 95, o *":' M SISOl 2 QUKL et @
S5(EK}t ALY H2(Patient Health Questionnaire) > 20%) E= QIX| Hoj (OL A
H 7 |2 A MEY HAKMini-Mental State Examination) < 24%)7F QAL OO | Al&(AHF
| 2, ARRAS, HelH Fe= M| 43 QE)S R et
- CT MHAMOM FIHE LT HE(skull density ratio, SDR)0| 0.45 O[AQl AR
o ShiMlz
- SMAEE: MRgFUS Hadtiis
- AZHH[: ExAblate Neuro
- A&E9 9 A AT (thalamotomy)
- AlAHH:H
1) 230} AENED): 185 + 528 (BMD), 153 + 2.35|(Ch=ED)
2) OlX| Z= (=S X2):
oy S 14,497.0 £ 6,695.7J (B9): 3,500 ~ 34,860)
oiza=t 0J
- Ag JHE 0IF SHiAs 23
3) =2t M7 -
4) 230 X|EAh -
b) 2&: 556 + 2.3 °C (8%l 50.0 ~ 60.7)
o FXIE 1, INLEMZRUNEL Hlw)
o SAHEA
- ITT (intent-to-treat)
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CRST

=2 CPart A BA T S E= o DY 04 | BRI} ES4S 20| O A3
. Part B: |, 2P|, 5715 BEE 57| X9

EE QUEST -

o Y SM= tET 7F 7|2 S99 SAXCE FOfet XM0l= YU

Sz (n = 56) &R (n = 20)
CHAIR | SB(E, d/09) 37/19 15/5
x| | SN, B £ SD) 70.8+87 71.4+73
HY B B + SD)
& 18.1+4.8 16.0+4.4
A 50.1+14.0 44.1+127

(1) YA OIMHES(BRIAIE 371 01F)

- ZZO0W E= 2UZE ZXHFE 25% (14/56), EZ 5% (1/20)
- HAON S 16.1% (9/56), ThEZ 5%(1/20)

(2) Y7A oS

- Aol T 222k SME 14% (8/56)

- B0 S 9% (5/56)

eAsdE 01dHS

" %) 272 (0 = 56) e
° g 72 ke | onE [ en [ 1208 | (=20
220l EE 22
ZE 59 2138) [ 18 | 17| 16 | 14@5) [ 11 | 8(14)
= & 6(11) | 5 5 5 5(8.9) 5 5(9)
o= o of 814 | 7 | 6 | 6 |60107)| 4 | 24
25 A0 601) | 5 | 5 | 4 | 266 | 1 | 10
Crel 1@ [ 1 [ 1 1 a8 1 | -
0i2t 2ot 36) | 3] 2| 2 | 268 | 2 | 2@
VN
orring| | AR 2086) [ 19 18] 13 (9160 ][ 7 | 5O
am | | SRS EESE EREES oo | 0| 6 | 260 | 2 | 20
PRSI L ote | 8| 8| 7 |7028| 5 | 30
SEZTHL AR 02 [ 7] 7] 5 |59 | 4 | 2@
/OH(ITHE) 24) | 2 | 2] 2 | 236 | 2 12
ZS300H 19 [ 1 [ 1] 1 108 | 1
] 1@ [ 1 [ 1 1 108 | 1
120 Oy REEE 55 8014 | 8 | 4| 4 | 266 | 2 4(20)
12 36) | 3] 3] 2 [ 108
=738 2% 59 | 5| 5] 5 [364 | 2 | 10
08 36) | 3] 3] 1
Mz 5 22 gt ug'
ol EWe & E @3 | 17G0)
Ws 1221)
o4 1100 200)
TE 24)
T OEAE 4(7)
52| 88 509
B 36) 200)
29 2R W 98 W SR 265




= ol
n %) _ ZMZ (n = 56) O
FHO| 19| 7Y hE | PHY | o | 1K | (n = 20)
O&lEtS WMoIX| 245 6(11) 8(40)
2700 B0 OMBISR AL 2 &
T B3 Moj7t Q= 5FO Exte 22| RIZS WUCH, REH 25 AXZ0| Q= 159 eife &2
e Pl E3HU 7t HRMS
T AE & 22 EE U220 UAH0|QCOM, A0l ZRE7| XM SiEE. B, HANS, IE =
TERZ Ql5 5719] SXAE0| SHE
o QUMY T
g iz \ e -
= (mean * 95% C) 15U p
upper limb tremor_treated hand (Z|Cf 327%)
718 AE 18.1 £ 48 16.0 £ 44
AE & 14 88 + 47 16.1 + 3.7 not tested
Az & I 9.6 = 5.1 158 £ 49 0.001
A= = 61E 10.1 £ 53 NR NR
Az 2 1271 10.9 + 49 NR NR
total_treated hand (Z|CH 1527%)
714 AH 50.07 + 13.97 4410 + 12.69
Az = HE 23.38 £ 13.30 4400 = 11.76 NR
Az = 3HE 29.61 + 13.78 43.05 + 13.14 NR
A= = 671E 31.70 £ 14.39 NR NR
Az 2 1271 32.38 £ 14.49 NR NR
CRST, Part C_Hx| (ZtH 32%)
SN 16.54 + 4.64 16.05 + 4.32
Az & I 6.16 + 559 15.60 + 4.6 NR
Az 2 1271 6.34 £ 6.15 NR NR
CRST, Part C_2f6}/|
718 AIE 0.73 £ 1.05 0.75 £ 0.85
A= = 3HE 0.46 £ 0.79 0.80 + 1.06 NR
LM A& F120E 0.52 + 0.97 NR NR
z3} || CRST, Part C 20|
SN 2.38 + 0.62 2.10 £ 0.91
Az & I 0.88 £ 0.94 2.25 + 0.64 NR
A& 2 1271 0.80 + 0.98 NR NR
CRST, Part C_OfA[7]
718 A 298 + 0.82 2.90 + 0.97
Az 2 3HE 0.84 £ 1.09 255 + 1.10 NR
A& = 12718 1.04 =117 NR NR
CRST, Part C_IM
USNE 246 + 0.93 2.356 + 0.88
Az & I 0.89 + 1.02 240 + 0.88 NR
Az 2 121 0.91 £ 1.10 NR
CRST, Part C_27|
714 ANA 1.59 £ 1.01 1.70 £ 0.73
Az & I 059 + 0.76 145 + 0.76 NR
A& & 12718 0.59 + 0.85 NR NR
CRST, Part C_M7|
718 AIE 263 £ 1.10 255 + 1.19
Az & I 1.18 = 1.18 250 + 1.19 NR
Az 2 1271 121 £ 1.14 NR NR
CRST, Part C_25t/|
71 ANA 221 £ 1.00 240 = 0.75
Az & I 0.82 £ 1.11 250 + 0.76 NR
A& 2 1271 0.88 = 1.10 NR NR




Falg

o AR \ eSS -
= (mean * 95% C) SEdp
CRST, Part C_Al5|A
718 A 155 + 1.20 1.30 £ 1.13
A& Z I0E 0.50 + 0.89 1.15 + 0.99 NR
Az 2 121 0.39 + 0.80 NR NR
NR, not reported
A rs \ =T | DEZMAIE(Q)
mean + 95% Cl
ANINES 50.1 = 14.0 441 £ 127 454 + 126
A& 171 & 234 + 133 440 + 11.8 233 + 96
Az e = 296 + 13.8 431 + 131 235 + 110
A= 61E = 31.7 + 144 NR 250 + 111
Al 1218 = 324 + 145 NR 18.7 £+ 16.0
NR, not reported
o 5o A
Skt N e P
QUEST mean ‘t 95% Cl
A
71 A 4255 + 18.33 4276 + 19.49
A& Z I0E 23.11 + 16.91 41.37 + 19.44 0.001
AZ & 1274Y 21.68 + 17.17 NR NR
ONAE
718 AE 19.20 + 20.356 22.37 + 18.01
AlE & I 12.65 + 17.98 26.25 + 23.14 0.001
Az = 1271 13.39 = 20.14 NR NR
Sl T
71 A 24.98 + 29.58 31.95 + 33.52
A& 2 IHE 15.92 + 24.61 27.48 + 2853 0.001
AlE & 124 13.32 £ 19.94 NR NR
Fojt o7t
715 A 55.95 + 35.70 46.49 + 36.46
Az & e 38.39 + 35.27 48.75 + 41.03 0.001
Az & 121 32.44 + 3451 NR NR
LlRES
71 A 72.67 + 18.94 73.54 + 17.63
Alg & e 3412 + 2542 69.77 + 20.09 0.001
Az & 124 35.89 + 28.41 NR NR
HEAMEA
718 AE 39.93 + 24.36 39.47 + 2555
Alg & i 14.48 + 14.95 3458 + 25.75 0.001
Az & 12K 13.34 + 15.35 NR NR

NR, not reported

e 5 X2 S O B3 4 2 EhY 9 42 BEYUICL 1997 FDA 591 01F B2 SN
T2 ool 09 BUFORKS 0| HRISIREt J0ISRIoNS SoF THE A1l 9l 2P 1 ZE
2 ¢ A2 2R

- ZEMOZ 30| ¢ MRI SE &4 ST Al

=
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By T 2o & TEE S0 49 H

2 PPlE Az UERELIL. FA80=s 7t 8l B3 Fot ). MSoM SAIE &d A=A
A= UAE 230 Al E32 0 H {2 Cieh o 80N 2aXel Tzl o) R 2
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= Fousg
HEH(Ref ID) 2(371)
H1KMI(EHAT) | Huss(2015)
q= Functional Assessment and Quality of Life in Essential Tremor With Bilateral or Unilateral DBS
- and Focused Ultrasound Thalamotomy
o IR SIXIIRR A
o i1y 7|17
o 7=k O
= LHE
CHAEK or2 2oM SR T2 SIX
oyt Hadxt —Fﬁ?o%._ﬂéeij _ _
etz CRST, QUESTE AISSI0 22 H-3 Ti5 we aix
HHA|7 &= HE7} SHEUAL BopE SMe 2= 2AH0M HMRl(n = 12)
o =i
- SMAIEE: MRgFUS At
- A2%H|: ExAblate 4000
- AERY 2 S Z7HIES ATE (VIM thalamotomy)
- Al -
o Ljixa
- B BE MY HARREE
oy | - BT -
- A= -
o ZXBEL 3, 12742
o SH|2M: paired or unpaired Student t test, x’
o Z i
Ao 8= g9 FH7|t
YIS CRST | 0 ~ 328 AIO|2 H47t S48 O At HRS LIEM 3~ 248
Ooocoo — [==] o =T o =202 [m=) (%1-3 137H_9E=I)
o SRy
- == 1: &= DBS
- 4= 20 4= DBS
CHedX =M (h = 15) | BEZ1 (= 13) | OEA2 (h = 57) 0
ey | | SEE /) 66.7% 61.5% 66.7%
B, M) 67.2 n7 63.5 -
& T8 G 54.9t 59.5 64.4 < 0.05
FR7RHER, 1) 11.8 8.6 13.1
TR 29 BRH Hl
p— VERERIEEE
(1) LAIH OIS
(2) A OAHEES
Ehhit (n = 15) HEZ1 (n = 13) IE22 (n = 57)
orxiy ans [ a7™ [ gad [ o7H [ gad | o7
Zat 1) dlEEN
22104 14(93.3) 3(20.0) 1(7.7) 2(15.4) 2(3.5) 101.8)
Tl 16.7) 0 17.7) 0 10(17.5) 6(10.5)
Slopet 0 0 0 0 2(3.5) 0
HASOMY 5(33.3) 0 11(84.6) 0 10(17.5) 0
2of 16.7) 0 17.7) 0 4(7.0) 1(1.8)




= Faolig
Eugp st [ o [ o [ 1) | 0o | 363 | 363
2) AR A & 3Y)
5= 9(60.0) 0 0 0 0 0
EUSANES 11(73.3) 0 0 0 0 0
QM/FE 8(53.3) 0 0 0 0 0
cUER S 4(26.7) 0 0 0 0 0
3) hardware related
4 0 0 0 0 0 1(1.8)
o A 0 0 0 0 1(1.8) 2(3.5)
T 22 MRI 3k 2(13.3) 0 0 0 0 0
4) hemorrhage 0 0 0 0 2(3.5) 0
o QUNTY JiM
- R WY E(NE & 1270E)
e \ EA \ CHE1 [ hE=2
=
total score 54.9 59.5 64.4
subscore
observed tremor 13.4 19.1 22.1
tasks 23.6 216 22.4
disability 18.2 18.9 19.9
Axial 2.7 35 6.2
Treated hand 20.4 18.5 20.4
Untreated 13.4 20.4 17.1
A% :_T
total score 17.7 (55.7)*° 15.8 (62.8) 13.2 (79.5)
subscore
observed tremor 8.7 (35.1)%° 8.4 (56.0) 3.8 (82.9)
tasks 12.7 (46.27° 10 2 52.6) 7.1 (68.3)
disability 8 (85.4¢ 2 (83.1) 2.3 (88.4)
Axial 3 (14.9)° O 2 (94.3) 0.3 (95.2)
Treated hand 7 (7457 5.6 (78.9) 5.2 (74.5)
954 (  Untreated 24.3 (-0.7)° 21.8 (-4.6) 6.9 (68.5)
7 " CRST: M2 H11, QUEST: Hi282 H11
T CRSTE F42 HUTW, LS Ol 7|EMOA HES HA
a 7|X A0t B SARCZ ROt &7t S (< 0.05)
b HEZ 29 SAXMCZE Rt 07t UF (< 0.05)
o Ao Nz = 12718)
D IEF 1(DBS )9 42 = © ¥ 2 5 QUEST IE T &AL 42 Mo HiEF 12
QUEST Zut 240N et
7= \ =R \ e [ [HZE=2
= N
summary index* 3757 - 52.1
domain score
communication 13.3" - 34.1
work 19.7 - 33.0
hobbies 52.8 - 54.7
physical 66.1 - 78.2
social 35.97 - 60.9
TE=
summary index* 68.0° - 72.0
domain score
communication 37.6 - 46.9




TaHS
work 51.8° - 87.6
hobbies 67.4° - 67.5
physical 75.2° - 76.7
social 75.8° - 72.9
"QUEST 57 =9l I.:1—1‘—9 s
P OERS 20t EAXOR Q0J5t X0|7t AUS (< 0.05)
a 71N A2t H|wSHod 57 ANMOZ Qo5 X017t RIS (< 0.05)
b HEZ 29 SAXMCZE R 07t UF (< 0.05)
- 339 U= 234 =Y s HE Y UF 22 H3H0|1 oo RXeE & U
FQU= - Y= DBSE AIE%H FAEQl A AT O U= TEY DBS ¥ EMAER & HBEE A==
Ol £Z0| EHH0|0f, 2EN T X9l 718X 252 /Mot 49 &g TSI Mg Zand
Conflict of
interest/source of| FUS XHTHOIN K22 X| gt
funding
T|EfAFE -
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AH(Ref ID) | 3(43)

HIMAKEHAL) | Gallay(2020a)

B MR-guided focused ultrasound cerebellothalamic tractotomy for chronic therapy-resistant
- essential tremor: anatomical target reappraisal and clinical results

o OHIRE: TR0
o GALIK BEIRE O1F 8IS
o o1 -
e ILTI|: AQIA

H7EA

7= e
CHALR Ot 02 29X SEfM T2l 5iX}
AlLO AIETZQoA =2EY B %Ifi T KiM(postural) F/F= 25
(kinetic) 247} |4 2~3/40f Eol= 42
AIHAL - ISt X|=0f ChEt T H%@OI U= 4P I A= MES Ydlicke BXEO

AIEH/BHA =

T
roh
I
4o

>
=
=
N

ze
= 53 Wt U 22
k=)
—

HIEV 0] Of, I Mgt DI2| oAl ¢

I
|53

= =

H g2 o
Ir

e T

1

g
0

i
i=s
[l

I

ot

o =Tl
- EMAIEH: MRgFUS A=

- AF2ZEH|: ExAblate neuro 4000

- A2EQ U ARy BE Q}XF— HE Ak AY HES(cerebellothalamic tractotomy, CTT)& AlRY
BIRION, V12 &t 3F2 s 4 HEM AHtk=(centrum medianum thalamotomy, CMT)

NSRS 132 FI12 Y= TY =M Hots(central lateral thalamotomy, CLT) Al&&tS

i

Z=HH

- NS
1) 280 Ats~(Za): -
2) O|UX] Z=(=3T M2)): -
3) =3M M7 -

4) =8I} K&AIZE -

b) XZ2E: 43 °C
pSni>Sg 3 ]27|-|-.°—J

S
e E/2A: repeated ANOVA, Bonferroni-Holm BI#S 0|E35t AN

|->1'

rH
gt

om
HL

o iICHA: SR T %W(n = 10)
- MM, ™ + SD): 66 + 8

- 03t 712K, TH + SD) 31 £ 14

- CRST(H, I + SD): 48 = 12

- ADL(™Z + SD): B4 + 11

r

Ot

&4

o \ETE OIS

(1) YAH OgE%(SmO)
- Eaﬂr =HZ: 40% (4/10%)
- 3% ) (1/1054)

- O'NE°HO1IA1 2K |f= =23l oK 20% (2/10%) — §F B2 = M 20 Aoikiy,
- ME| O1M0] Sl= =28 23 HoH: 50% (5/10%)
- 7HH2 A0 oK 10% (1/10%)

(2) B7H 04EES(12mo)
- ARLHOATE ZR|== 23 oK 30% (3/10%)
- SEf 0[40| Sl A 23 XoK: 20% (2/10%Y)
- 7HH2 2104 ZoK: 10% (1/10%)

ro
0d
rlo
7
il T
0=




= Fous
- 2210 “(—L&O%) 20% (2/10%)
o QAS AT
T= | T@+3SD 0
Clinical Rating Scale for Tremor (CRST)
INERA 48 + 12
A& e & 16 £ 7 < 0.0001
A& 1218 & 17 +8 < 0.0001
%”g*c'i% 2352 (activities of daily living, AD)
INERS b4 + 11
VS 37H% 5 37 + 8 -
AN 12K & 37 £ 9 < 0.003
& 7|‘— 7} 16(Hand function, HF)
s84 AI 11.0 £ 2.1
Zn | AE 37H5’—J =) 0.7 0.7 < 0.0001
A= 12718 & 0.8 £ 0.9 < 0.0001
& 7% 7} 32(Hand function, HF)
As 204 + 43
A& 37H9J =) 94 + 41 < 0.0001
A& 1218 & 9.0 + 33 < 0.0001
o 40| A \WWHOQOL-BREF
== oA + SD p
INERAS 97 =7
ANz 12718 & 104 = 10 0.12
FRAE MRgFUS CTT= Xz 28 =t T2 oM S0l X2EHY
Conflict of
interest/source of| diY S
funding
7|EfAFE -
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7=

THIS
HH(Ref D) 4(112)
HNXA(EHAT) | Krishna(2019)
q= Prospective Tractography-Based Targeting for Improved Safety of Focused Ultrasound

Thalamotomy
o TRy MSAT

oAy e 17177k 2015.7. ~ 2016.9.
o i T
o =7t D=
= L

— CHAIRE (Ri8tE) | Hoi7t Qe RIS =2EY B8 2Krefractory, disabling ET)
MER7 1= 2, EFZ K HNFZ U0 AUE 49 MKz XME
HH 7 [ - 401 &2 Sl Bt A0t AKE SAfoks PRt WAt 401 F2
o At
- SMAI=E: tractography-based targeting
- A2%H|: ExAblate 4000

oty - NEEQ U AlgE: 7S AMTHE (ventral intermediate nucleus (VIM) thalamotomy)
- A& pyramidal tract (PT), the medial lemniscus (ML) tractography

25 > 55 °C
o =X 1
e S/2A: paired t-test
At o OIICNA: 2ENY W BXKn = 10)

g4

- (M|, IF + SD): 70.8 = 9.7
- 0|2 |ZKE, I + SD): 343 + 22.1

FHEATIZH1~674) LHOY a2

M1z | Ns i [ AsEs [NsohE 2

Alg 2 O[S

sz 3 2 1

A19f - - -

2210 paresthesia) - - —

ST - - 1

0l

FNEICE pEd OIS

FE - - 1

s . . .

7|Ef

= 5%/= 29 1 i

T S= og

SR 02 Uiy SEY A | - - 1

A|Z5H| 2 £9] Ozt - 1

~o# HE 2 - - 1

= BES - - 1

BX)Pf LQat 2AF 1

|

w
N
(o)}
N

Rad

23

- SHEol T Wi A, AE PHY $ B Bt I g




= Ee]i=]
baseline \ A& 3lE & |
mean + SD p vale
CRST A 59.3 + 17.3 29 + 16 0.0000005
CRST A 20.7 + 8 116 = 6.5 0.00002
CRST B 205 £ 6.5 13.1 = 6.3 0.0004
CRST C 18.1 + 5.1 43 + 44 0.000005
treated side 174 = 45 6.5 = 3.7 0.000008
o 4ol A
baseline R EE |
mean * SD pvale
QUEST 81.7 + 17.7 | 453+ 116 0.000127
HY =2 95t WA tractography 7IE VIM BXEP} ks 0] 22EQ| HY| Y A= x7| o
FA= el 852 Y39 0] 7|89 R84s FIE TioHH 7| B2 &5 Zivt HiERE g% o
OiM= O] EFAE WS BE EFIE SalotA| Hlwoh| foff O 2 HH XS SToloF &
_ Conflict of | o121 x1=0 0|42 Hiafal] QL= INSIGHTEC Inc.0f S
interest/source of N Loy el rumrol o U
funding Lt BAbe ESE Q510|Q FF TH&H9| Discovery Themes InitiativeOilN X|Eg &S
T|EMAFE -
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HH(Ref ID)

5(89)

H1RIETAL)

Pineda-Pardo(019)

A=

Microstructural changes of the dentato-rubro-thalamic tract after transcranial MR guided
focused ultrasound ablation of the posteroventral VIM in essential tremor

H7EA

*OITSE: FRoT
IR -

o o172
o IRk

ey

AHQI

= ue

LY

CHARF

i
I
00
O_L
rc
fu}
0x
g
ol
rion
]

M=

BHAI7 |2

LN
- SMA =Y MRgFUS &
- AR2ZEH[: ExAblate 4000

- AR 2 AEE BR

I'H%

e

1o

S7HHZ  AMSHTIIIE  (posteroventral ventral intermediate
nucleus (VIM) thalamotomy,

e
1) 220 ARSI B):
2) OHX| Z=(=30t
3) =30 M- -
4) 23T} RSARE -
b) X|EF: 55 ~ 60 °C
s 4, 14
® SHEA: paired t-test

N3

33
Az):

1,500 ~ 2,000J

b

>

i
i
m>1

s

CHRE
g4

o T EER =Y #Rn = 24)

- (M, I + SD): 68.0 = 10.1
- 0|8 |ZK, WA + SD): 186 * 12.8

o A[STHE OfAlt

O

o

(1) AN O[gErS

oriA - oA 201N: 25% (6/24)
z (2) 75 oats
= - B3 AX(gait ataxia)(@B): 4.2% (1/24%)
- Zot Sl= ZZA0IN(EE): 17% (4/24%)
- HOIHON(AZ): 4.2% (1/24%)
® OIA[=AT H
Az feee
- FIM & E4E 7I8 AL HImsI0] AlE 3742 5, 55.6%, AlE 12708 % 50.4% 242t 24518
ETM baseline | Mg g & | A 121E &
mean *+ SD (7|XAIE 7|—’.§— @ifa mean * SD (%))
A 136 = 4.7 73 £ 29 448% + 19.1) 7.1 £ 31 46.9% + 19.8)
S5M| A treated-side 56 + 1.8 10 £ 09 81.8% + 2 .1) 15 + 1.3 (73.0% * 27.9)
Za} B 217 * 6.1 129 + 55 402% * 184) | 14.1 * 55 (35.7% * 16.2)
C 173 = 48 42 + 4.1 (75.5% * 26.0) 5.4 + 49 (66.9% + 29.5)
total 529 + 130 | 23.8 + 83 (55.6% + 9.3) 264 + 11.3 (50.4% + 18.4)
FTM, Fahn-Tolosa—Marin

*

o < 0.00001

o {0 F BIIGHA| g

13 -



7= Faug

0| ¢7= tcMRgFUS thalamotomy7t 2EiY EE A0 Al HUS HMSotl 0] SaPt 249

ZQAH=S
T | ENe BE2 H 01 9lgs A

Conflict of Fundacion de investigacion HM Hospitales (Madrid)2+ InsightecQ| X2 Bt
interest/source of| Jos¢ Angel Pineda-Pardo= =7t Z273 Juan de la Cierva (FJCI-2015-25095)2 Soff AHQl W

funding SH0| XY HS
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7= FRUS
HAH(Ref ID) | 6(75)
HM1AMA(ETAT) | Sinai(2019)
H= Magnetic resonance—guided focused ultrasound thalamotomy for essential tremor: a 5-year
" single-center experience
R = B
e AH317|7k 2013.11. ~ 2018.11.
AT A
o i T
o 7=} O] AN
= LHE
oWt U= Uz 234 =2 B 2Kt
CH&AL - 23 Jof MFn MEol= MAES 8HC=E FA 271K A0 et AE LidS =olgt
OTLCHAL - 234 EER EE0 A 20| HopUt U= BHO= i
e Aot QK| Mot, SIS SN = YSUMQH, H Y, it U, HUE =0y
T | ot olsi AR, Al BEES WISt MRIO CHEH 27IARI0 SR Q= SR}
BRIV IE | ORIASED 2 Q= T 2kt
o At
- SMAIEE: MRgFUS BAattds
- AZZAH|: ExAblate 4000
- AEEY U ABE: TE Z7HIE AMBIORES (ventral intermediate nucleus (VIM) thalamotomy)
- A -
gy o ZMUEL TA 127H€(1 ~ 6074E)
o S7EXM: Wilcoxon signed-rank test
2 Ho| et
o e M 0~160%z EHEN, M7t =25 disability’t =2 CRST
o & 0 ~ 120892 ZFEH F4/t 0SS 49| 20| H5 QUEST
Uil 1~6H02 EFMHN, Ha/t 2205 MU Clavien Dindo &=
[HAL HEHM m2| 5 =
O} o O 2ENY R 2XKn = 44)
e | AZAM, B¥ED: 70.56 (H: 63 ~ 87)
7S | - 07K, T + SD): 163 + 10.4 (8 1 ~ 30)
o A=A OfdttE
(1) YAIR Ol4EES
(2) I opMEtS
- H7I9X O|MBES: 1% (5/44%F)
| OIEtS =Tdt RA| SRt 4 | SHZEE B4 | XI2EX| Y2 #Kf 4
Ag & O[S
OXES 23 23 0
== 17 17 0
oy N 6 6 0
o] A&/S 0Ty 6 6 0
g} || OE2)/50) U 5 5 0
& ol 4 4 0
TE 2 2 0
A5 2 2 0
AlE 2 O|HrS
HX 25 X 10 8 (1~3) 2 (12
>y =01y 8 8 (0.25) 0
& ZSHEE 6 6 (1) 0
Oj2FR0H/0[ZE| 5 3@ 2 (24
EES 4 () 0
A=/5] oz 4 20 2 (12

_‘|5_




T= FQUE
O[AEIS HIst M| okt &~ | SHAE 8Kt | X[eEK| 2 Sk
& oy 2 10 10
':]1| 2242k 1 13 0
" NE 3= 2 oifag
0: sl=mx| 22 i =+
o QIASH T
- X2 AE XZE2 &0|A EE2 246| SHEAS
- RgHe &0 X2 M & CRST B2t A& § & CRST Hore RO LAON £ & 5
oF RO RUS
beseline VRS elRE RS RS DRSS OrsE
n=44) (=44 (=31) (=24 (=15 (n=10 (n=6) n=2
- 19.0 0.0 30 4.0 4.0 35 5.0 )
CRST 73 012 1) 020 02 0. @2 09
Delta —16™ -17" -15" -18™ -19™ -21" -23
CRSTT 46.0 12.0 14.5 18.0 1.0 16.0 14.0 8.0
(16-74) (0-38) (3-43) (3-48) (4-57) (9-57) (6-74) (6-10)
Delta -29™ =31 =277 -30™ -33' -39 -49
"p <005 " p< 0001, p< 0.0001 compared with baseline
T treated hand
T total
QFM| ZE U2 A2 M M= 0 HWoI 32 ZAOIM AIBE 4 Q= 2t B0 CHE Mol ZUZL W A0 (FE-RIE T)
Z4t
o 4o A
- QUEST B 714 AIFQ| ot HIWOIY Xz & RS WM=US
- Xz 170 = StXt 7H0| A9 Hoj X101 £H0| giffy!l E1I5IA9H, 0| QUEST &= 0F0IRHS
- T XUERE 5, 11%)2 LAME 50| g6t gake O)F
beseline VRS elRE  7RE RS PRE RS RS
n=44) (=44 (=31) (=24 (=15 (=10 (n=6) n=2
QUEST 45 b.b 8.0 14.0 15.0 15.5 145 11.0
(15-93) (0-86) (0-86) (0-89) (0-78) (8-59) (4-28) (6-16)
Delta -35" -33™ =27 -26" -25" -33” -28
" p <005 7 p< 0001, p< 0.0001 compared with baseline
T treated hand
T total
HEF U2 X2 M TS it H|W6l0] S ZR(OIM AISE 4 U ZH SXI0| TSt M0 ZUT M RI0| (FE-
Xz H)
ZEg =g X0 tigt MRgFUS thalamotomy= 2= Ui &0 Ea oAl 27150l Eel st
FQA= 2 49 F SME MSote SUA0[ NS AlsY. ZuE 25k o IR S;.EW JE8 ez
ot 7t St Heet
Conflict of
interest/source of| ¢ig 92
funding
7|EIIE XAt & Zaaroor M.2 Ingishted?| 15t X2 24
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= Fousg
AH(Ref ID) | 7(172)
H1MIHETAT) | Tian(2018)
= Diffusion MRI tractography for improved transcranial MRI-guided focused ultrasound
N thalamotomy targeting for essential tremor
o 1Ry M
o 7|2k ot G2
A7 I
o |2 HAT [
o Hi7=7}: O] AN
= LHE
CH&AL oF E234 =Y B X
R - i 224] OfA
AT ME7|E | - dominant &/H2| CRST HXl(postural), l=(intention) B F=7t 28 0|41 Z<
- S5 X=0l|= =told =EY HEO= QI oZiet Mot Q= 39
wEo | LeaEet Ve MY B meto] EX, TN W &Y g, A e ¥ 31 HE
Wiz 0 22 A8 = F7| ARI0| = B9
o S
- SMAIEE: MRgFUS Hagtilis
- A2EH[: ExAblate 4000
- ABEY U ABE: Y= ZTHIE AMIIES (ventral intermediate nucleus (VIM) thalamotomy)
T I
o ZXMAL 1, 3, 6, 1274
o SHEA: Wilcoxon signed-rank test
S o ST | FRYIE
ol M HE | 0~16080E EHLH, MUt SS4E disability/t &2 CRST
CH-&SXE . wial s
£y o O 2l T &XKn = §)
ESni=- AHH IS
‘.’_fﬁé‘,' .A|§|_|'|_:1 O|on_ro
4 (1) YAIR OMBES: O1F QIS
B 0 a7 opms: otz g2
o UNZTE T
- 2= 2X19 CRST A, B &fet Eae Xz 2% SXotA| dadh J2{Lt 374E0IM 6748 AO| CRST
MAO| 5t =75t
a7z} A B aTE BE SR o
- X2 14 & ZE BKe| CRST A, B M49| &2 RolotH| ZAst
o5 baseline UERS hd = 67lE = 1248 2
23} || CRST A+B
189 + 24 10.1 + 25. 91 +£09 M0 +£37 | 11047
(mean + SD)
o value 0.0078 0.0312* 0.0078
CAlE HE F 20t Hlw
o 40| A HIIGHK| §Ig
2N =2 X222 s tcMRgFUS HESI| S04t ZIE JhMsE| s Bt HAZMQX|E
FoZ7E o Craisis
(tractography)?| Al2S SIEHEIS
Conflict of
interest/source of| InSightec it 2 German Research Foundation25H A& HEg ¥2
funding
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7=

AH(Ref ID)

8(249)

HIMAHETAL)

Schregimann(2017)

H=

essential

Unilateral cerebellothalamic  tract ablation in

ultrasound

tremor by MRI-guided focused

AEA

pSk=T

ool
o STk
o 017|2:
eciI}

ey

AQIA

__I_]_E_

CH&AE =HY BY 2t

e i ol 71=0 MEt =Rl BES

HHAI7 |2

* Sz
- SMAIEE: MRgFUS SBAZMS
- AI2AH|: ExAblate Neuro
- A& 2 AlSH: M| ARMEQE(cerebellothalamic tract, CTT)
- A
1) =20 A" -
2) 04X L= (=20 &z2): 12,000
It M71: 800W
Z20F XEARE 10 ~ 20%
[2R%: 39 ~ 42°C — 25 53 ~ 60°C
2%, 170E, 30, eoe
mixed linear model, post hoc test, Wilcoxon signed-rank test
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f 2EfY B &XKn = 6)
SUZ): 705 (Y 70.7 + 8.5)
A, A + SD): 245 + 225
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ASHclumsiness): 16.7% (1/6%F)
PS(gait instability): 16.7% (1/6%)

got=

an
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o J
0x
T
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S
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5

C
0
_
32
B
I~
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ZHapdo| 45K objective tendency to veer to the treated side): 16.7% (1/6F)

R84

R

Mo
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oo !

0r
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b QA IR

oo o

Mg
o
=2
=
ron

47t SHEOR Qo561 KIAHOR AR

baselne | Alz 6Hg 3 Ee

mean * SD 31 (95% CI)

-24.0 (-18.1 ~ -29.9)

<0.001

CRST 438 + 9.8 198 + 6.8
Hand score 143 + 49 25 + 26

-11.8 (-84 ~ -15.2)

<0.001

Cl, confidence interval; SD, standard deviation
o4 H

- 7[MAIER HWoH] A& 671

e

£ 52% HMEIRAS(0=0.046)

p=0.046

—_—

Month 6

P =

QUEST score

Pre-ablation
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= Fousg
. CTTe H=4 MRIgFUS HH2 orlie 54 20| 24 0N 88 7Is ¥ 20F0 IS FA ¢
e 2EY T SN0 BHS & Eyg 201 O IR SUE0|Ien, BAIS2 Holotl YAMOIAS
Conflict of
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HH(Ref 1D)

9(332)

HIMAHETAL)

Gallay, 2016

H=

Incisionless transcranial MR-guided focused ultrasound in essential tremor_cerebellothalamic

AEA

tractotomy

o G TR0
oGtk -

o G173 BB

e HTRE AQA

= e

CH&AE =EY Y Bt

- KiM(postural) W/EE @5(kinetic) 2471 4 3014 401 L& ofe B2
- OfRIS XIR0| CHEt TR KE0| QILt o2 AISS ool FEZ0| Ut 29
RO} g B9

- &9 20| I Xol&l= 32

AEt/HHIR =

* STt

- SMAl=E: MRgFUS A=

- AF2ZH|: ExAblate neuro 4000

- AERY ¥ AEE: RE #kls U A AR HHS(cerebellothalamic tractotomy, CTT)S Al
BIIOH, 712 St 3F2 HIS &4 HEM Ht&(centrum medianum thalamotomy, CMT)
NS, 1832 FII2 U5 5Y M Hrtz(central lateral thalamotomy, CLT) AlEES

- Ay

1) £ AEREE): 2 43)

4) =St XEAIZE 10 ~ 20 (TH £ AlKE 445 + 1.1h)
:45°C — 2&E 54 ~ 60°C
o =XIE: 3 1274

&)
Tl
H‘|

e E7JEM: t test, regression analysis

CHRE

E
=4

o GITILHAL DRY OFE 234 EEfM D3 XK = 21)
- (M|, IF + SD): 69.1 + 9.2
- 0272, T + SD): 299 + 15

ory

=

Z4

oNEEE 0[RS
(1) AR OIS

- B8 2O 23.8% (5/21%) — 43 OO AT} 10| QRIS
(2) BTN OWHI(IHE ~ 14 ZX7|Zh

rad

23

- Ha O 4.8% (1/21%)
SIS A

- 7IMAIE0IM ETRS &xt &= 57.6 + 13
2

2940, M= 12708 & ETRS FEps Bt 258 =+
17.6 (n = 1002, ™A ETRS ®=p7t 55 % LA

FASEH
(=i

baseline | AMz2Hgs | As e & (h = 10)
mean * SD

34.2 + 201 258 + 175

2
3.3 3.8 £ 4.6 (74%) 3.0 £ 4.1 (78%)

o 9| 2 215K P

zozs

CTTel 254 MRIgFUS EHi2 o7d =5 2E0| ZXN OM 25 7Is & &M s FAI 2
]

=
=Hd BE oA 2t & BES S0/ O P &0, RAER2 F0leHl ZAXOIUS

inj
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= ZFRUE
AH(Ref ID) 10(379)
H1XMA(EUAT) | Chang(015)
He Unilateral magnetic resonance guided focused ultrasound thalamotomy for essential tremor:
practices and clinicoradiological outcomes
o TRY: MSAT
o H7L7|Zk: 3~ A1
i e,
o =7t o=
7= e
g | OE H3Y = e an
© - o= 8= S5 M 30 S0t QHFHO|ACH, AU 2 2F Q0| RAIEAS
e 4. 18M| ~ 80A| ] o _
o1 CHAL : -;i%’é*OH ) I.J—ErQIEiI olgt 7.:1)\}3} QUAHAO]| Ofo 1Kt THS B2 SIK}
- AN EE A AR T Sk}
o oE R SR}
BRIV IE | - S2E IRIEEN 20| & 71s0l F2 OIXk= 7|EF 48 Hot QU= Skt
- MRI 7IAr0| U= SR}
- MRI ZZAO Chet SeiEl WIS T Y2717t = SRt
* Sz
- SHAEE: AVISESY of IZ=RZITLES 0188 ST Folras S8 Halds
- MEEH|: 3T MRI system & ExAblate 4000
- NERQ U ASTH HE E7HIZSH AATE(Vim nucleus thalamotomy)
- Al
- =20t M7: 150 ~ 250W
A - =80 XEAIZE 10 ~ 20%
- 2% 40 ~ 45°C — 55 ~ 63°C
o FHIEN 1Y 1Y, VIE, INE, 674
o E/2M
- H|24= Mann-Whitney U 2% X723 Q2 $9715 (MR-induced vertigo) 22 Q91 H|w
- MY SPRM RE A AEH SIS RO] 7o) MEEA (BAN o0 st YA p <
0.052 &%)
Ot o OITINA: DHY of=E 584 2B T 2KKn = 11)
ey | HHM, HH(HD): 61.2 (53 ~ 76)
B - 3%2 Al AMR|=0| ERSt 2&0]| CICEX| 28)
o A= OfdErg
(1) YAIE O[NEES
oMM - MY BHEVIB, HAMS, TE): 45.5% (5/11%)
da | - 3 EMED): 91% (1/1F) — 1hd S92t 27 AHZO0ERR B2 § 5|2
p— (2) 27 OIS
- BT =2
o UMSH i
- & 61 & Part Az #X5| JHMEAL, Part B ¥ Part C 25 7HMERIS
o5M||  CRST MEX | 1FE3 | HEE | e | eHEE 4
zay || Part A: 5.1 1.3 1.6 1.5 1.4 0.011
Part B 13 2.5 3.3 35 2.6 0.011
Part C' 13.5 29 3.1 3.1 2.8 0.011
* affecting location(222)
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T drawing, writing(@22)
T activity of daily livings
S Az H AR o7HE = Hln

AtO| &
o 4o A

- B0I5HA| g

SHAE0| UE £ =HY TE =
OlAF B F EKO
1o |

| BXI2 X256

FQHE= = ZE H0E. J9L U M
40| g
Conflict of
interest/source of| XA HEZS X|QHEIX| &S
funding
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= Fousg

S¥(Ref ID) | 11(71L7} MEH2S)

HIXXHEHAL) | Elias(2013)

= A Pilot Study of Focused Ultrasound Thalamotomy for Essential Tremor

o OIT9: FS0I7
e 7|7k 2011.2. ~ 2011.12.
o 0172k Tiy|p

oG} 0}

HREA

e I8

ek | 5 Y= =54 =8y 2 X

MeppE | -

4

7:
o

0

$0
rir
rion
pa

— - OJR0] FIRB0ILE 5 HE 422 w2
- IR EE6l0] CI2 41 By DE0)

fEH7H SQFISHAL ST Us B

1742 ZAKMini-Mental State Examination) Z1} 248 =101 QIX[XI0, Al
40| 7ALL OOl &E 5E 377t ERIE 42

= 0o o =

s0 gl

rir
rfon

7N

)

0

i

al
0

BHAI7 12

ox

i

w19 0z
rior 1=

0F oX

ji

* S
- SUAEE: A7 ISHIY of DU-XZLESES 0185 S54EH HArsS S5t HadlMs
- A2 3Tesla MRI system & ExAblate Neuro

- AER9 2 AsY: OE 7B ATE(Vim nucleus thalamotomy)

- 23t M7[: 150 ~ 250W

- 230 XEARE 10 ~ 20=

- 2k 40 ~ 45°C — 55 ~ 63°C
M 1Y, 1UhE, SHE, 1201

- HI24H Friedman &8: 2t Y2AK 2t E7t

- BIDA% Wilcoxon 245 ZIRAIEIT} 2t A9 Azt 240 T2 4 T
Ot of2 225 BHRS 22 8l = 15)

CHAIRE - oM, T2 + SD): 66.6 + 8 (#HY: 53 ~ 79)
EN | - 4¥(E, g/0): 10/5
- O|2P7|7HA, B + SD): 32.0 + 21.3

o AZEH OIS
(1) LA OREES
H

(2) 74 OlEtS

UNA I EE

1) SHAE B

Z2ON(E EE 5)

N

o7z} ZZORIETE
I.

AHK|O| O|AkZEZ
oFxIAg AxiQ opdEA

*

—|_

=St “Z(unsteady feeling)

E4 | | 25 dx(he 0ph

SSEIYOH(17HE 0]2h

B 7| 252

=== o|=|o|o©

o|o|o|o|o

EFE0I(12)

2) FoIA Do AIE

190 RE £5

SEH0| £1) 227}

Ho
o 29

ENENINES
OO0 O

=
T

I
rE
O
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= ol
3) =3 H&
HSS 9 0
X = Mo 4 4 0
s|Mok= 42 5 0
7120k l= oKz E= 3ok B2 6 0
HAN= 5 0
TE 3 0
Hp 1 0
4) MRl 2
ol 50| Jjgl= oIt £1) apy { 2 0
* SOt OISR Hugt
o UHSE i
1) ©&: Clinical Rating Scale for Tremor(CRST)Z &7}
- SitHE &9 20| R25tA JidE
- total tremor E= AlE T} HIWOIH Alg 12713 £ 56% JHMEIRUCH SHHQEZ Rl X0IUS
Ned | 37H$J = [ wonEs
mean = SD P
hand tremor(treated) 204 + 52 43 + 35 52 + 438 0.001
total tremor 549 + 144 - 243 + 14.8 0.001
ipsilateral hand 134 + 5.2 - 135 + 6.3 0.90
-, not reported
2) Al ot
REY| - 25 48 A Z A2 120Y & TR ®TL QoI5| JiME
Bt | - 0] AN AR DL AlE 1240 & ARIO| Q5P JHMEIS
Ned | ks
(mean + SD) P
Physical Performance Test 229 + 3.0 271 + 2.7 0.001
simulated eating task(X) 294 + 10.8 116 + 3.3 0.001
o 4o A (Y Hoi)
- BTt QIX[okE A2 H2 AlE 12708 = S5kl JiE
- CRST o AH9| Tt F7t Al 12708 & RS 71M(85% ZLA)=AS
Mg © 12718 = 0
QUEST 37% 12% 0.001
CRST disability subsection (mean + SD) 18.2 + 4.1 28 + 34 0.001
p— MRI ot HIFU Al&2 22 Sl 20| WML, S A9 Satddt oREE Holoh ™ it
T | oxel gmnEol Tast
Conflict of
interest/source of| Focused Ultrasound Surgery Foundation?| X|gg @g
funding
T|EMAFE -
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= FoUE
HH(Ref ID) | 1207157t MEH2SY)
H1KXHEHAT) | Lipsman(2013)
= MR-guided focused ultrasound thalamotomy for essential tremor: a proof-of-concept study
o TR MY
oAy e 31717k 2012.5. ~ 2013.1.
o |k HAT [
o =7k FHLICY
Tz LHE
&AL =HY T8 2
- i 18M| ~ 80A|
- S Jtsolil BE A YR FAE &~ Q= 49
2a Mo AAT HMEO0l ofch He ¥ BAE Sall 2ey MHS THER 42
- HR2 Moz F VK| AdS(EROREE T D209 HES XS0 HISSIK| 2=
HES U= Xzs 4 Y29 K= 8F Ee Ads IS HEY O FAE9 Ly
MEHT | = 958 _ _
= & UUs MEE & Q00 &
CRSTO| oJaff Z&E =& £0|Lt O XN E= o EHH S35 447t 27 o
9] jczio
o 712 SO = O A0 30Y M U= AEZ0| Al Z2
A20|= S7oH =Ey HHOR QIS HoWt K& ZR(CRST Hoj ot MM &
= 3 oIl CRST 28 0[4)
- U2 HEet S0rget o
- ASKR0= SOt AT
- D2EE ¥ T 671 O|U0 A2EA Lilist A2
Pagati) - 92 XzOlH M7t QT S HEM
- g YU
o 39| 1E (0]27] Y > 100mmHg & £0i)
o MRIOH CHet S7IARI0| U= B2
o Tl A EBIS &S MRI ZGAO DSt L 2215 E= UY2T|
o L3 A (01 o711 B0 CHIE HEF E= HEF)0| U= 42
* X T TSt A7RF 1 E LAY MME A2 =+ UL HE + S 8%
HIRIZ|E | o 2AASO0| 2710t AR
o MASHE A o OE A By HE0] 20 4%
o DL FAl Hef A 21t 58t 21X] Hof/t U= 4%
o Xt 11A7E LA H2H0| U= F2
o HZA0| U= ER
o & SHEX o= FAEet HReES ZEtt 7I2H s ERls UdE B8 &
Xt 67 =0 Bde Hol Z2 MR
o 3 F I f2 5 £ (AT 47t mm® H 100,000 7§ DI2HO| A AL
o QM EE 2R
¢ O 0|RZEE S2UE MY + 8= 8%
* OO M2 & X5 E= 7IMHQ| 01 el EA
o At
- SHAEE: AV ISEEIY of IZ-RSMEEEE 0188 SFUEA dra2 5ot HadMs
e - N2EH[: 3T MRI system & ExAblate 4000
- A& 2 AEY: oS STHIES ANTHIE(Vim nucleus thalamotomy)
- AN
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= Fousg
- =30 M7]: 300 ~ 1,250W
- =30} XEARE 10 ~ 252
- 25 44°C - B50°C
o FHIAN 10, e
o EARM: g G2
© OIJICHAR EEfA wmal SXHn = 4
N HHAM|, H): 70.8
T | - 0ERKA, B): 17.8
N = UGS
(1) YAE OpErS
M| - Ol B0% (2/4F8) — 182 230 E2 5 R=2LUOLL T2 1H2 Ihe M 7RIz
#d NEERS
(2) G+ OffttS
- HOEX| 42
o QlAZ A T
- AE 27 A S22 gut= N 3 INEIIK] RAIE. FE &9 B0l AE 1E & I F
D5 ZASIFOL AN M2 HUSHK| U2
- Sz 2 0N 25 =Y (O A7) 2 J)el 4350l &== CRST IE BE SHoIUCH, Al&
7E ¥ I & 2F A4
Ay 715X Hoe CRST C2 SH5II00, A& /i & 51.1% LA5INS
Az A | 7 & | g &
mean = SD
A 215 = 11.2 73 *+ 56 78 + 46
Rad B' 285 + 6 16.0 + 76 173 + 66
g c 208 + 80 + 4 103 + 33
total 70.8 + 19.7 313 + 5.0 363 + 11.0
dominant hand® 73 +22 0.8 + 05 13 £1.0
" total tremor score comprised of all limbs, voice, head, and trunk (ZICf 927%)
T total impairment score on motor tasks (Z/CH 36%)
* total score for functional disability (ZIT§ 32%)
¥ tremor score for the dominant (treated) hand alone, comprised of individual scores for rest,
posture, and action or intention tremor (Z|Ci 127%)
o 4to| &
- E16K| g2
MR R 8% 30 o7t !, U2 =84 =6 U2 H2E Aot - = 74 L B Mdo| of
FQHE= oF QMG SnpQl HIHYU £ UZ. O AR0IN CHge Z5ste 0] M2R F2ge asut W
TES S0loHH 2EfM TR ¥ FXAC=E O Mo/t e SAE X|Eok= 40| HHEE £~ QI3
" C?S’t‘;"“ of | Focused Utrasound Foundation®| XiZig 10U, 970f SBKI ot 4, HOIES 43, HOIEf &2
interest/source o
A M e XEA op ofsic FHK| Ot
funding =1, E”O'E-I H—| [ _L,I___I'__ —|C>0“ Ol' 1 EE OI'X| [Ey=]
T|EfARRE -
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= ZFoUE
AH(Ref ID) | 13(#40)
HIXMIEHAT) | 1to(2020a)
He Two-year Follow-up Results of Magnetic Resonance Imaging—guided Focused Ultrasound
Unilateral Thalamotomy for Medication—refractory Essential Tremor
o TR FeiH
oyt e 17177k 2017.3. ~ 2019.2.
o L7k -
o iVt 2=
= L
o2 224 =Y "2 #XKmedication refractory ET)
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o 4o A
- PDQ-39SI M 7IMAIEELT OKX(2 =8 HE Al R E0F
7[RA \ oy \ BB
mean + SD
PDQ-39S| 126 +88 |  104+91 | 24 +82

PDQ-39SI, Parkinson’s disease Questionnaire Summary Index
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T=

Folg
xgnz SAAE2 HIOHY DFIEY 2N 25 715 Z4M0l SUHEQ. 0[2{3 GHIZUE &5517| floff it
T | TEel gynE et Teg
Conflict of
interest/source of| Fundacion de investigacion HM & 2 Insightec?| K|9S 22
funding
T|EfAFE -
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= Fousg
HAH(Ref ID) | 30(358)
HM1MA(EMAT) | Schlesinger(2015)
= MRI' Guided Focused Ultrasound Thalamotomy for Moderate—to-Severe Tremor in Parkinson’s Disease
o TR MY
o 7|2k ot Gl
ot o
o |k HAT [
o A=} O|AIA
7= e
3 =234 E20| = IRIEY 2t
Ot} - 53 234 T2, IETA ¥ oK UES SE0| AEZSISE Mg Uo7|
° = HEOZ HORBIRY, BHO &3-= UPDRS &Y Il &= 200iA 4801 42 A
o ' 25t GElo= FHolgh o= FATH T 19| UAME 2= TEI9| Yoz HolE
[
St MEWZIE | O i
A5t QIX| KMot = 4R
SR} & SNQHS Hi= 7O
e I SuRgs g= % o
C i BY EE g VY, A4t SQrget et MERI 42
- MRI g7|Aro]| sligok= A%
o At
- ENAIEE: MRgFUS HAEM=
- AEH|: ExAblate Neuro
- AEEY U ABE: HE 7 e A 5F ZRIE(VIM thalamotomy)
- Al -
o FHMAL UL, 670, Y, 1271
el S
.%71||_—|- -
o ZK|H
B A9 S =7\
LS i - UPDRS
#9 & 0 ~ 1008(F+ =228 42 2 L) PDQ-39

UPDRS, Unified Parkinson’s Disease Rating Scale

Qe

CH&XE SR
M HE(E, 2/0) 6/1
-e HAZI(M, B + SD (BH) 59.4 + 9.8 (46 ~ 74)
O IZHE, B + SD (") 54 + 28 (2 ~ 10)
CONE = VRS G
(1) YA = G oS
OIMM| - A& £ O|MEIS: £5 42.9%(3/7), S1715(dizziness) 28.6%(2/7), HX[ES(vertigo) 57.1%(4/7),
Zut s 22 Ol 14.3%(1/7)
o1zat - Al (5t T2t HABHK| 43) OMEES: DIZUEES 14.3%(1/7), 28 Al FEX SQist
7 14.3%(1/7: HZE), 23 XMoi 14.3%(1/7: 24 8 Al HZE)
o QlAS T
- UPDRS &= 20, 219 HE Xz 13 T RopPl LASICH, & & IhE 20M= X|&E
- 7IMAE [ ==
#ad mean + SD P
At UPDRS 374 = 12.2 188 = 11.1 0.007
St2 20(X|2= =9 Ea) 27 £ 1.1 0.0 = 0.0 < 0.001
SI2 21(X|2E £9| s Ha) 30+ 1.0 0.0 + 0.0 < 0.001

UPDRS, Unified Parkinson’s Disease Rating Scale
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7= Faug

Ato| =l
.El:lﬂl =

- PDO3Y ®e= Al 15 = ROl S B

7IRAIE 1
PDQ39 (mean + SD) 423 + 164 21.6
PDQ39, Parkinson's disease Questionnaire

S p
+ 1

o
o
o
o
S
o]

momz | MROFUSS A3 MY 3 A&(halamotomy)2 TZIEY EXI Siotn Ra%t JIg0L, 7Rt
TUTT | ooy 9 faMS W Seiie O X9l it Teg
Conflict of
interest/source of| diZ Algh QIS
funding
e | -
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7= FRUE
GIHH(Ref ID) | 31 (717t MEHZS)
H1KXHEMAT) | Magara(2014)
= First experience with MR-guided focused ultrasound in the treatment of Parkinson's disease
o 1Ry M
o 7|2k ot G2
oA ™ i
o ity [k Tl |17
e Oi1TT} AQIA
T g
CHadXt oY 3 Xe 234 IRIEY 2K
= FA A B, 25 Mots ¥ d2e=z Fok= EYY IRIEY SX}
ULHOZ 71 HE0| 22 {A Al WY 25 =5 F ot 0IX0| EA 3/4 Z=0f
Pianti v ey ?H%’ﬁfé 4% o ] ] ]
& mRIEY AEs malst FMo| AF X|=0| A 1A 283t 42
X7t Gl= 4%
A9 HO| 3 XNofH 32
HixZIE | o= Sl
o S
- SMAIEE: MRgFUS EAgds
- A3 ExAblate Neuro
- AEEQ 3 AT TE AHAIAL MAZ EKi&(pallidothalamic tractotomy)
Al -
o o FXIE Y
o SAHEM: -
o ZANKX|HE
ZupHs g9 e pslry FH7|2t
Y54 i - UPDRS
UPDRS, Unified Parkinson’s Disease Rating Scale
® i-ICiA
oAt EXhe
e | | HEE, /o) 6/1
-e SHA, B (H)) 64.5 (37 ~ 82)
0127|7HH, B () 9.7 3 ~27)
=0 O[AHEE
?_hx_'l*o" .A|§|_}'|_:1 O|on_ro
QNI QAMHES: HIMSEK| Ot
ﬁ:l"?aﬁl-l' ?—:-I'-I' (1) EA|—| Olon_ro- EOOW (1=
(2) HTX O[AMHES: HIMGIK| 45
o O[AFEAT AT
Oocoo —
- A& IhE T FgTt Laolis
#ad R NI EE
Ayt UPDRS 38.7 211
o 4o A
- HGHK| 92
FZA= MRgFUSE ME3t Aty MF= HR=0| Oy 3 R8-S USoI¥E
_ Conflict of InSightec Ltd. (At27]7| ExAblate NeuroQ HMIZIX), Rodiag Diagnostics Centers AG 2 GE
interest/source of Medical S P —
funding edical Systems0| 22X [&et
7|EfARRE -
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LE a] A S
1.3. 2eid EE d IRRISY 2k}
= FQUE
HH(Ref ID) 32(209)
H1MAHEHAT) | lacopino(2018)
Preliminary experience with a transcranial magnetic resonance—guided focused ultrasound
H= surgery system integrated with a 1.5-T MRI unit in a series of patients with essential tremor
and Parkinson's disease
o 1R M2X
e A1717|7k 2015.1. ~ 2017.9.
A7 A _
o it T
o 1Tk 0[k2(0}
7= g
71sH- A=A HOi St
CHASRE - 2Elg EE =t 189
- RIS 2k} 4%
- ¢IF0] 18 ~ 80MI2l B2
- O o0 SQloty A Wt 23 2 CT, MRI 20| 7tsot S5 LT Hig0|
i} XAt SR}
=2
ME7 =
e Y 2 IRIEY S ZRoM TER 25 MoHSEE A M2 a7t
SOIL| 11, OFHAOI OFF0] LIA0] QUul, UAME0| HFE HOIE FLol= 49
- Xz M oE QY9 8P SEoIA| f0F ZHE A2 HIHPIECE 1125k ¥
sl | B 288 o SUIL, S wiE0] DI 87 o e el bl ol
- ZEl0| AL, CT/MRIO) CHSt BF 27| ABI0| Q= 8kt
o S
- SMAEE: tcMRgFUS Ha s
- AF2ZEH|: ExAblate 4000
- AERQ 2 AEY: SZHIZAMSIS(VIM thalamotomy)
- Ay -
o =NMEL N, 671
o SHEM: ClEotA| LUCLE THAXS| JHE 22 E1IokT Q0 Paired T-test oaigt
gy | S
ZfHa g9l SHEH FR|1Z
0 ~144% global FTM
LS i | 0 ~ 168 second section FTM 3, 67HY
- UPDRS
3o & - QUEST 3, 671
FTM, Fahn-Tolosa—Marin
UPDRS, Unified Parkinson’s Disease Rating Scale
QUEST, Quality of Life in Essential Tremor
® 1ot
Chesxt e IR A B}
£4 HE(E, =/0) 10/3 4/0
CIEAM, B () 652 + 11.9 68 + 4.7
Azt
o ST OIS TR SRy/IFIE Y ek} 12 93
O (1) AR OIS
At - AlE & OMBES: 3715 2 URY $7I15 (4/17)
- LZOEIE &) (2/17)
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Hgrip) SRHRIZE 2): (1/17)—~ L5
SAFOR: (3/ 17) — Bl © 2 iE(2/3), Bl
A (1/17)

=
o

H

HE 3 2 IhE W 2 2=(1/3)

rad

R

IR INE=}
OO -

SIXIM FTM global score 2 hand score & Als 374€
A& I & R LASIUS

7 MM

| 374

=g 28 At

global FTM score 402 £ 11.8

I+ [ 1+

64 * 3.0

hand score

ZIAH SR}

I+

12.5

UPDRS | 365

| 175 + 557

NR, not reported
tIRIEHE SR RS RN 2E J1ZH 674E0| EX|

O

T 7|MAIRL HIw, p < 0.05

Ato| &l
.EEI~| =

- SHY B Y Ho E2

ore
[Ey=]

OO IHAEIUS

| 7 |HAIE |

I &

671

=3

=g 28 At

QUEST (mean *SD) | 351 + 123 {

17.1 + 10.77

184 + 1387

T 7IMAED HIw, p < 0.05

zozs

L

1, FApzI0] Bt
2 S8

CHAEIRE &, & 7lE2 2HY
st

P
Hold Radt

ic=l]

=2 & 2 TR

=N

i

o]

o =
25 3

Conflict of
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funding

O

oHEArR &t

7|EfALS
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= FRULE
HAH(Ref ID) | 33(153)
H1MXHEHAT) | Zaaroor(2018)
q= Magnetic resonance—guided focused ultrasound thalamotomy for tremor: a report of 30

Parkinson’s disease and essential tremor cases
o 1 Red: MeX

Ok 17 Y
o Q172 T
o ORI} Opr2iel
7= I3
R | Of8 254 0| Qe SRt T X 183, IRIAY Xt 92

MEWIE |- oiF elE
HidZIE | - o8 Sis
o =Tl
- SMAIEE: MRgFUS HARMS
- AE%H|: ExAblate Neuro
o up - NERe ¥ AlEY: STHIZBANSIIE(VIM thalamotomy)
- Az -
o MMEL 1J0E, 3TN, 670E, 1271
o SHEM: SiHRUZ

o ZuX|H

HREA

LY

Qe

o

- T, ]
e | | 5253 2/0) 12/6
-e HH(M|, T + SD) 731 £ 6.2 59.4
0[E7 17K, B + SD) 155 + 9.3 53

DNES =] O|)\H:I

S

(1) LA OlEES: Al

o

3 A O
- Bl M & RE

W
Q
jg
ol

=
3]

,E
1
ol
I
4n
:C;g
i
o

=iy B @
OFMM| | H3l MX(Gait ataxia) 3/18
Zap | | S5 L2 (Unsteady feeling) 4*
O]Z&0K(Taste disturbance) 4%
2= (Asthenia) 4*
& 28 H%(Hand ataxia) 2/18 { -
* 2K} F4Eol0] 2ok i
Az ) 27 O 12: BHEr QIS(RRTAD 7 3he)
o2

o
P
=
rior
X

Sl

o L=

EEHO “E:.—' OS] CRST B4 7IMAEL HIwold Az 11, Ve & 2F [P 24018
- DI SX0IM2] UPDRSE 7IMAIEL HIWSIK Az 1748, 348 & 2+

[ omE | iEs | ehEs

=Ei B St

CRST score (mean + SD) 40.7 = 11.6 93 + 7.1 82 + 50
o§M| | p value < 0.001 < 0.001
zg | [IRIEE B
UPDRS (mean + SD) 249 = 80 164 + 111 134 + 92

0 value < 0.001 < 0.001
CRST, Clinical Rating Scale for Tremor

UPDRS, Unified Parkinson’s Disease Rating Scale

[ ]
e
19
b}

I
rec
]
ox 1
g

Il

2l SXoIMOl QUEST o= 7IMAIEDE Hlwolod Als 1713, 4
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Folfg
2ol
- IFIEY X0IMe] PDO-39= 7IMAEL HIWSIH Al 1718, 718 & 242 R9okH Za5I¥=2
| o | ks | e s
=ENS TR SR}
QUEST (mean * SD) 448 + 129 13.1 + 13.2 123 + 7.2
o value 0.042 0.009
o7IEY St
PDQ-39 (mean + SD) 386 + 16.8 261 + 7.2 206 + 8.8
o value 0.036 0.008

QUEST, Quality of Life in Essential Tremor
PDQ-39, PD questionnaire

MRgFUSE ZE0| Cst MES XIZHOZ, OIS Q56K Lol S1M0| SZ{HQl Zupt L Bt
FQHEE g Q0] YOE. 8Lt &VIte) out R@48 TUk| |l O < FRIIZE TR Uigl ¢iRE
dSE0{oF &
Conflict of
interest/source of| SHYAIS Sis
funding
7|EfAFE -
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72 Falg

GitH(Ref ID) | 34(33)

HNKIHESHAE) | Keil(2020)

H= MRl follow-up after magnetic resonance—guided focused ultrasound for non-invasive

thalamotomy: the neuroradiologist’s perspective
o TR BT

oAy o i7IZk ot G2
o |2 HAT [
oo} S0
7= e

o CHAY =EiY EE 2 9%, ll_ﬁ’_lé%', NI
He S i 01N Fofdls TIF mE
BHAZ [ e g2
o S

- ZMAIZE: MRgFUS HAHMM=
- N2EH|: ExAblate 4000

- SR ¥ AEE: SUHBARALILES(VIM thalamotomy)

Lo =
o1 e
o EFTE: 174Y oY
oSHEN; -
o ZMX|H: -
Lt Al EEHA wal SER 4l A S =3 olX| 42
DL | ST 2O TY A U ITIAY X 760! HAGH 242
T e KA OlErS
(1) LA OABIS: Al 1Y 5
EERERER, IR A S
2701 4/9 -
w3 Sory 3/9 -
SEf /9 -
A o 1/9
SPEIR| OIS 3/9 0/
oprpsy| @ S OIS A 67K %
— “;p;’ - A& GHY B HEY T EA 9 & ATOI AT OIS0 SMGHN| QS CI2 3HS 742t
L)
=T OIS HTSIZON, LItK| 23 & 122 TSN U ZE0HIS, LIDK| 132 2201} B3 2

AN
- A& 671 & IRIEY A= Al O[UrS0] Yok %2
=Eie EE St OIS Skt
4201y 4/9 -
23l =0 1/9 -
TS 1/9 -
Z O] 1/9
UHMSIX| 22 4/9 0/1
REY| YUY i HI6IK| U
Zot | e4fo A HioH| s
FoZE A4 2t Vim HH AR 2 XIEELY, MRgFUS 2tI0IM &7| £X0] HQE
Conflict of BH%AI_EP ﬂ%
interest/source of . - o rlouto
funding Dt. Forschungsgemeinschaft Z2HME HxZ (No. 328023777)2 X|gtS
7 [ErARE -
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= Fousg
HEH(Ref ID) 35(130)
H1XMAEMAT) | Fusco(2019)
H= Dexmedetomidine Sedation in Magnetic Resonance-Guided Focused Ultrasound Thalamotomy:
- A Case Series of 3 Patients
o TR BT
o i7IZk ot G2
oA .
o |2 HAT [
o il=7t: O|H2|0f
T g
oAt CH&AL SR G K1Y, IRIEH Sk} 2
MERY | = e o=
HH&7 | g o=
o At
- SMAIEE: MRgFUS Eadtil=
- AEH|: ExAblate Neuro
— AESEHO| Bl AJADH: AAHIFIA
— &R 2 ASY: AN (thalamotomy)
- Ay -
o =N IEN 2Y
o S/IEA: Sl
o ZAUX|H: -
o O 1LHAF
g SoToe
e (1) =2EY T xE 13624, 2XD
T | () mZke SIRE 204(67.5M), OIXt 23)
o AlSEE OIS
QIA|A AHIS
obxy (1) LAIR O[MERE
Pagerc il o | T 2EY T 2AE 2S5 EE= VIR BAE UMK 42
call IRIe Sk 28§ E= J|E 2AE UMK i
(2) 7 OMEES: oY USEHUETIZE 29)
fEY| UNBY I HIISHK| %2
Zat | e 40| A HIIGHK| UZ
p— HAl OFK(dexmedetomidine)= A7| 8 R &E =3} thalamotomy S TS st R&EH
TUTT | BNY 4 XIR Tt ZADL Hed
Conflict of
interest/source of| SIFAIE QIS
funding
T|EMA R -
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2. HIEEE "ot

ROB

HtH(Ref ID) 1(335)
1XMXH(ESHAT) Elias(2016)
39 HIZE S Al
Adequate sequence Oye we randomly assigned patients in a 3:1 ratio to
generation O=s undergo focused ultrasound
DEOIHEEM 4Y)  mEE = SR Y AA WO ol TAGK %S
. = we randomly assigned patients in a 3:1 ratio to
Allocation concealment szo d f Y d gl P d
(RN Sn) oo undergo focused ultrasoun
- =3 w i8N 20 o HAGHK| 2
Blinding of participants e _ _
and personnel 0 Co double-blind trial conducted
@+ ’)éfoﬂh ALl CHt 0 %g}%. w ARLEOA Y ALK = A
=7 "
The study participants and the neurologist at each
site were unaware of the treatment assignments
throughout the first 3 months, and the primary
Blinding of outcome m =2 assessors of the videotaped tremor evaluations were
assessment == not involved in the study treatments and were
(ool thst =713 O =24 unaware of the treatment assignments and the side
that was treated (left vs. right).
w X|E & MK =7H0| KSR, BIAPL
X|=0| #OostA| ft2
As predefined in the protocol and statistical analysis
Incomplete outcome | s plan, only the 76 patients in whom the study
data addressed D%_% procedure was attempted or completed were included
(BEE5t ZURIR) O =24 in the modified intention—to—treat analysis.
w AEX| g2
Free of selective m=E Outcome Assessments
reporting O=3 w Z2EZ0| EXot0 AN Heloiz2 A=Zut 2%
(MEHR] EH17) O =2 HiEt
Lo _
Other bias : Funding Ezg SMAE 717 HEGHZEE WY XY ZS(Funded by
a Y HiEd) i InSightec and others
O =8
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RoBANS ver 2.0

HH(Ref ID) 2(371)
1MXHESTT) Huss(2015)
39 HIZE A At
oyde - CRST total score
M HY7ISY BE=E3S : Denotes statistically significant difference from bilateral DBS
O == (P€0.05).
| S MEH7]Z: CRST, QUESTE AMEotH = ©-& HIIE 22 &AL
Chada M O== BiK7 & SR SHERAL BV S 286 2
0= w AR BEME0| OIME 25 SYE
Oue Analyses were carried out using paired or unpaired Student t
DEA .gé test, v2, and analysis of yariance tests_, as apprppriate. P
[] 2544l values of 0.05 were considered statistically significant.
z25= - 13—1 I'Xl o|—o
=3 S TE2 HIIF9E0 Ao= 23| Ol Al&E & & gieH,
=5 5 O&S AT ST WO Cho FASIL U0l BESS HIop
O == SIS Tt
D=5 Pati d blinded hich
ZIRte| 71 m=c atients an assessors Were_not inde toltreatm_ent, whic
[ 2514l could have resulted in reporting or observational biases.
==
u =3
Zt "ot =2 EtFErt H4EE T (CRST) ALEStH Zut Hot
O =3
Oxe For unilateral DBS procedures, too few patients had
AT ZUNZ W=S preoperative and postoperative QUEST scores, so these patients
0= were excluded from analysis of QUEST outcomes.
0% ARBHOIN It TSN AW L 4O W XE BT, A& H-F
MEX Aup Y == CRST, QUEST &H5t0 E1stACLE, QUESTY 42 YRt
O =4 HU5I¥002 =9 Zm| st E07t QAT Tt
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¢itH(Ref ID)

3(43)

1XMXH(ETHAT) Gallay(2020a)
39 HIZEHE AR

S
AZHEIESY O=2 ET diagnosis confirmed by a senior neurologist.

O ==t

= This single—center consecutive case series reflects our current
At &1 O=s treatment

O==4 w OIMAE 580z 8

WS
AR O==2 wEtHAE S0I5H0 SAXMLE MESH| EFE

O ==t

m LS SXAIEQ!, CTT, CMT, CLT S2 1312t AIMSRAT, CH-9f AFXETL
L5 &5 Dﬁ; SEHCZ ZHY o Qlol, AFUHNM SKAl= L0 CHol

= 0 S5l BAlotl U0 BESE MEoHA ofACt HIt
=9 ; . . .
= - All patients were treated in a single session.

098
TR =713 Os3 =0 Oiolf AEotl UK 242

==

u=2
Aut Ft O=3 EtE=7t 43S =7H(CRST) AR50 Zot It

==t

WS
AW 2R O=2 No patient was lost to follow-up.

O ==t

u=E ; . - =1 =
MENR 2T 5T D;Q Primary e_ndpomt & secondary endpoint B5 ARMO| Hol5tu i

ﬁf 74ﬂ|. E:{_gh—l_ ol
O s = e
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HtH(Ref ID) 4(112)
1XMXH(ETHAT) Krishna(2019)
39 HIZEHE AR
m <SS All successive patients with refractory,
M HY 7tsd O=2 disabling ET
0= w S0 Chet =& ME QEH sY
Lo
=]
Chadat &1 O0s3 AN DF =2 M o e og glg
==
owe The tremor outcomes between pre— and postoperative
I EH m=S conditions were compared with paired t-test.
O == w112{GtX| B43
ORS S &2 HIIEXQ Aoz 23] Ol Al&ag & =+ glen
=53 =2 HHEHOIA SHAIS 20| ol CHE 2318 &t ULt
=24 TEoHK| %S
H <2 For primary outcome assessment, the recorded videos at
BIRe| =71 05 baseline and 3 mo were scored by a core group of blinded and
O =24 independent neurologists.
H =3
=]
Hut Hot O==s EfY=7t B#5E =7H(CRST, QUEST) At&oto] Zut HIt
O ==
=3
SMet 2okt O =2 6/He & 180] Ateld &F MR FMHE AHmy, 2§=HE 10% (1/10)
O ==
=3
MEX At HY O=2 A0 Folgt YRt ORF A7t A2H = 7Is5H0 AUS
O ==
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SH(Ref ID) 5(89)

15 XHETA L) Pineda—Pardo(2019)
g4 HISE ™ Mg
WS dication-refractory ET
L medication-refractory
A Tl o
HIZHCISS DER « mRol et o5 me onEe su
===
eat= Clinical and radiological d ired ivel
CHAF: M O=2 Inica Eanx-l;rkaﬂgogljcil;fta were acquired prospectively.
02 w A2E MAHo= »Flo
O compared across subjects between baseline and 3—-months
wEHa H== post-treatment datasets using a paired t-test analysis.
0= w 125K U
WS = $52 HJIG9XQ 702 23] 0| Als2 & £ o,
LE5Y O=s HPAHOIA SHAIE L0 T HASID JAN BESIE XA
O == SIUCtD ot
O%=
IR =71 == =710l o Agotl UK ALZ
o=
m =S Clinical examination included the validated Fahn-Tolosa—Marin
Zut Jot 0= (FTM) clinical rating scale for tremor (Stacy, Elble, Ondo, Wu, &
O Hulihan, 2007),
| PN
A5t AuAtE == At 248 & St 20 gis
O
Clinical examination included the validated Fahn-Tolosa—Marin
= (FTM) clinical rating scale for tremor (Stacy, Elble, Ondo, Wu, &
MEYX Ayt HT O=s Hulihan, 2007), which was assessed at baseline, at month 3
O == and at 1 vyear.

w Table 10 Z1} HA|
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SH(Ref ID) 6(75)

1XMXH(ETHAT) Sinai(2019)
a9 HISEAE MR
S RO Q= Ok2 22M HEjA =2 S}
fide Hlul 7ksd O=s 5 = MI_|: :r *Oxfsl_ol Oxn:ErDEgl;r
[ =254 w S0 gt =& MF: QPR ST
O3
ek M 052 o4 23 82 M8 +20f s 93 o2
H==4

Differences in tremor and quality of life scores at each

Og«s landmark follow-up time point were calculated as simple
wEkES WS individual differences of the score at that time minus the
0= pretreatment score.

= DGR e

=2 S a2 HZIGHEQ Aoz 23] 0l Alsg & + glen,
553 =2 AN SAIS B0 CHol BAGHL AN HEESIE MHSH
O =2t SIICtD ot
= both the patients and the physicians were not blinded to the
IR =71 =S treatment; therefore, placebo effect and bias of the patient and
O==4 the examining physician cannot be ruled out.
[ =
=]
23t "ot Os3 BY=7t A5E =7(CRST, QUEST) At8st Zit It
O =24
oge )
x5t HIRIE -;; some patients were lost to follow-up.
oo 0 =51 60 5 & 448 £ 319 ZI} 211, 138 =24(29.5%)
==
. Iir% = i = Ol [m] o5
Mes a2 Cas l\/IeEthods;a AssessmentOlA| ¢igs6t e oHFY L REM XE
Dggy  =F =09
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¢itH(Ref ID) 7(172)

1XIHSHAT) Tian(2018)
39 HIZEHE AR
| e
=]
ez H 7k O=3 odE =24 2HY BE SR o7 o Y
mEST
B Prospective, informed consent was provided by the patients
= MY O== enrolled in the study
O==4 w AgE MYHO=E HHE
D5S Agenel m2 5 X0I2 siE 2 8ln, 24 SH0 121K
JT‘LE|_|'|_-¢- ILI?% Or; [ —r = = HA-L=, T/
O == =
.l;g% EJ\ o AN 710 S AP AL S A OJO
LEEH 0=o S 22 HIIGHE0 AC=E 23] Ol Als8 & + S,
= D%g}g HAARHOIA SHAIE L0 ol 7I=otn AN HEE:shoiRCt D HIt
O%3
TR =713 Os3 =10 Oiol AEotl UK 942
m ==y
| s
Hut Hot O==s EfE=7t A5E =7(CRST) A5t Zut It
O ==
=3 . i B
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