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[ Abstract)

been no breakthrough of drug therapy. Therefore, surgical methods have played an important role in the

Essential tremor (ET) is the most common movement disorder. In recent years, there has
treatment of ET patients with ineffective drug treatment. Magnetic resonance - guided focused ultrasound
(MRgFUS) has been increasingly researched and applied in the treatment of ET as a good replacement
therapy of surgeries, because it has such advantages as noninvasiveness, non - ionizing radiation, and
intraoperative real - time monitoring of target temperature and morphology. The development history of

MRgFUS treatment in ET, treatment principles, target selection, clinical efficacy, side effects, comparison

with other surgical methods, deficiencies and prospects were briefly reviewed in this article.

[Key words]

Essential tremor; Magnetic resonance imaging;

Ultrasonic therapy; Review

This study was supported by the National Natural Science Foundation of China (No. 81671663).

Conflicts of interest: none declared

o R PR RR B CET) J2& i PR 5 UL 4 3 2y e 5 1
3 AU JBe 2l 7 4 o 248 4 P AR BRy R e
IZJHQLEI{%E%%MEE@JE%(NMS)tznﬁ’ﬁliﬂﬁ‘%ﬁ%
Bk JERBE AT R R SR A Y IRYT N kTS

T, L2 (A B 32 R B 24 35 2R AR A

25 (AEDs) $PA R, b % 289 R Je Ml — 22 6 [
uﬁ:'ﬁéﬁuﬁx%iﬂ%(FDA)ﬂt(’ﬁﬁﬁ?iﬁ‘ﬁ%?’iﬁ%%ﬂ%

258, R W, 5 30% ~ 509 11 535 X6 A 15 i
2y R R AE o AR R R M AR L2 W iR T AL
F IR LA R X B A SRR R 2 By
HNRETFARAE R B AR T T B S 25 IR T TE AR

doi:10.3969/j.issn.1672-6731.2019.03.012

SEAH K [ RFEE LA VB H (9 H 485 :81671663)
P BT : 400016 F1 PR P A% B 25— 5 e O
JEIRAE 5 4E 4R, Email : fwd9707 @sina.com

MEMEEEET . BRI T REHS
(MRgFUS) 45 R J& — FP 4 MRI 55 (= o B 2R £ |5
(HIFU) AHZS G 0987 B 0 A PR SN BHA TT 7 i Eﬁu?%
i FH 75 WURE 5 A8 ki e S B 3R T
Xt HIFU £ A (B8 58 46 T 20 it 42 40 4548 7, &
BT A A LU AL 2 50 G TF R 5 2L 3h
Py 45w A UBOK R RSB L DL Rt
JES T AH G255 11 sh W R B9 KT JF R T 3% 0
AR AR A P R 28 2R G R i R L 9 T 50 4F
PR B O F I A, BRI A 11 Bk Al AR 3R 97 i
G AR (PD) A b R A A (BK) 7 BRE IR, 77 3% W
\'jz“ﬂo 21 22891, Vykhodtseva 25 " 1 W AE 7% 3L R
W42 AR (MR thermometry) B W I R 38 1 HIFU 4%
AR B G2 G i 20 2400 07 T, A T O 55 4 i 9
TRl B o BB ZIAMREE R BB R A R
L 2 21 e =N T IR R o 2013 48, 8 1= o6 3



. 212 - rp R A P 2 5 24 8 2019 4E 3 45 19 4555 3 40

Chin J Contemp Neurol Neurosurg, March 2019, Vol. 19, No. 3

JE K24 1) Elias % R Fl MRgFUS B AR VA7 15 B
Pk VR R B W TR e BT A
BRI JT 45 792 7 J MReFUS 1677 45 & P 2 B A Ifs
IRAF T, 3R A% RAF IR CR 77, 2016 48, 36
B 5 2 A IR O S HE R 0 R IR YT
PR e Y

HIFU ELAT £ Fh A2 0 4 4L800 , DA F LA
SCNE T X A W 2 4R R e B T 7S A
JE B 41 SAE R P 2 R I R) R . HIFU
AT A 2 A 0 b L S [0 3 R 30 1 i AL o
AT L 3 3 R 7 25 Ak B T LR AS TR > 3897
R R P R B R SR b A8 43R (650 kHz) 1Y HIFU,
AT T A B PO T o8 g k4 2T R, R A
(] P i A= 20 SR S0 % A F IR B JBE 4 T B il
Ja AL 2R A A v AR S O T R Y IR
JE 3K ) 56 °C LA _E I 4k 5 2 B B AT (20 4040 i A 2k
ARAL R IRBE 2 R R LR A R R R
JEF- ¥ CT B Y HC A, AT LR W 5 f 5 R B — 1k
P R BRI A5 R L 5 IR T A e v TR 22 ()
FLAT 525 DGR 5 1T A 7 A I e T B R R AR
LA 56 5 R L S O A 6, R AT CT 5 A
HEEH > 040 8 FARM I HE® ™. MRIE
HIFU IR 97 45 P 7% B 1 2o i rp R HH AR DX Ao (R i
AR v 8 A5 A7) L 3R T R v S s 0 T e R
) ARJE P (R KR 22284 S Thig .

B 26015 P 5 9 4 5 /0N ik - e i - 2 95 8 B I
T RE S A & 20 LT AMRT = UL AL A9 I A 1F 5%
1 I Fr fili ) B8 5 A% 27 R 2 o 2 B2 25 1 UE S
Fr & VEE B ik T RE SR A 06 0 HL e ik 2
HMBFF ARG YT R S 2 B 32 R A, Q0 R R
A (DBS) 5 A5 Rl R (RFA) L AIE5 T e fii 55 4
ARCGKT)AE 2 0 H 2 Fr il 8 b (B) A A i %35
PR o 3B A IS S A R A AR 2 R R T R A B
S . T FIREE, MRgFUS IR ¥7 458 & PEE i
F14 L DA BRI A A T ) e G B R ) R oA
VE o X Fr ik B F TR AZ 1 5 7 T 2 B A ) 1
RV B A S 1T B P 2R 14 ~ 15 mm RS BB 1T 6 ~
7 mm A 5 AR R FE S T I S =2 W 5 D T I
(<45 °C) Rl P50 5, JE— 25 o Wi 2 0 W0 22 I PR AE
AR G i 2 B FUAS LR

2013 4, Elias ¢ "1 U J& FF 0 I8 X6 BE I PR
WEFE, X MRgFUS ¥& 7 55 & M 78 B I 7 R AT1EAN
15 5] e 36 1 AR P R B AR A S R T 8 2k R AR

BT F G b R AZ L R SR BT 12 S LA R
% W PE 4 (CRST) HlRE & M 5% B A 0 i 5 3F 43
(QUEST) ¥ fr 4iE R o 35 P2 B e ARG i it , 45 R B
N A BRI AR R S AR AE B B 2k, CRST AT
Iy A BEIT Y (54.9 + 14.4) 73 B 2 (24.3 + 14.8) 47,
CRST it 3R A #843 (R B ) Z T 7% Wi PF 43 A B B 1
(204 +52) 73 ZE(5.2+3.5) 40 . Cl o (FRPBEFLE)
P M ABERT (18.2 +4.1) 43 B % (2.8 £3.4) 43, 803%
A5 N 56% 75%F 85% (¥4 P =0.001) ; QUEST P
43 A BE B 9 37% K% % 11% (P =0.001) . 2016 4,
Elias %5 "4k 22 97 K FE AR 5 5 X MRgFUS J7 2L 17
BE ML X I PR AR G, 8 A 76 B 2 Tk R R B
ML R B MRgFUS 40 (57 1) A FAR 4L (19 1)
a3 FABERT XA G 1.3.6 F1 12 4~ A #E47 CRST Al
QUEST ¥ 43 o Z5 R B ox , RJ5 3 4~ J B 2 i)
MRgFUS 4 [ & CRST P43 A #8435 2 T+ 7% B F 43 2
R (47.0% %1 0.1%, P = 0.000) Fl C 43 PFE43 2% %
(62% %} 3% , P=0.000) ¥ & T & F K 41, QUEST i
O3 O IR TR F R 4L (46% %t 3% , P=0.000) ,
HE— 2R MRgFUS A AT DL 22 fiff 4 2 1 7 B &
I PRAEIR , 17 HLAT DL JL A 16 it . S, Chang
Sk R BN P i P TE) A AE R MRgFUSS 5% 461 1
R HIBTT 76 BIR R PERR B, LA CRST WEAME R
7 RPF AN bR 1, S 2 67 91 58 R 0 2 AE I Bl T 5
ABERHAH S, CRST PEr A #87r Z FREBIVE D T ARG
612 124 4~ JT B 53 5 BEAK 55% . 53% F1 56% , R J5
6 I~ H I CRST P43 C 78 3 PE 43 FEAIK 64% , I 4EF5 2=
ARG 128024 N H o Wit & £ W — T Meta 53 1 XF
1950 4F 1 J1 2 2017 4F 8 J1 MRgFUS A Y7 4 & 14 7% B
(R I A AR 9 E AT B 4, AR A0 4 A v (R 2 7%
LW bR AE R EE T R R O 2 W AR
CRST W43 58 ) e 290 A 9 LIl R WF 5% 4L 11 160 1 52
HLE R BOR, CRST BPF 4 (A4 F1 ¢34 3F 4,
PL K QUEST ¥ 43 203 2 43 9l N 62.2% . 62.4% .
69.1% . 46.5% , I K& K K HE R AE T B Z {0 BN Y
Gallay 5 "5t 21 91 45 & P 7% B0 ER 2 20 ) sl UM
106 JES Ji 0 DX 35 ) MRgFUS 97 217 88, RJF 124>
JI B R & M AR AN 4 R (ETRS) B9 40 A Bt i)
f(57.6 £ 13.2) 43 B 2 (25.8 £ 17.6) 43, Ml 5 43 #r &k
7% AR B R B MO B ETRS PEA> MR R JE R T
R ERAE(P <0.01) o

k2 & MReFUS 55 8 3 W ARt AN B RO, &
He A 45.5% , LR R IR 26.85% , 7T fiE 5



b E BACH B A 2019 4F 3 A 5 19 B4 3 00

Chin J Contemp Neurol Neurosurg, March 2019, Vol. 19, No. 3 . 213 .

Yy B R A O 5 W E 5 AL S RN R w AR e
ANEJR Y Elias % "IA R, MRgFUS A KB
LR W T AR e A S MR E A Sk SR L
U2 T 7 0 95 5 T B, 46 R 22 R A R B O i T
AN R, L i 5 0 A DG AN R RN Ak R UL
17 3 B T 5 R S (T 12 4~ A Bl 4/9 491,
AT 68 55 T AR 515 e 1 1 v 0] A2 40 3 JER bE A% 1] A
JE 5 AN A% A 5 o MR Elias 25 "0 483, MRgFUS
AR5 B 5 R S RN B R R R 4 5N 37.50%
(21/56) #135.71%(20/56) , B /i & 12 4~ H B, 5
14.29%(8/56) F1 8.93% (5/56) & # I ik 3 & fiE K SR
fF 7€ o Lipsman % 7 #4854 655 & 1k 75 B H 1Y
MRgFUS I & AE , HoHr 1 )8t 58 Fe 2k 2 AR5 3 4>
J, 55 VIR JE 18 B & A TR O A R T R 45
TELEE LR,

MRgFUS & —FdE 2 A6 97 ik, 5A A0
i RS L SR S A T R S S PR A
(9 AR AR AH B, TP Y I SN R g KU
I E A AE P A ARE (. MRgFUS RE S S AR h
ST A7 L 5 R IR R L, AT DA S R R
TR T BB A5, DA T S 5 R rh TGV 3 3 b & v AR R
2R YT R A A DA X AN AT g LK
AR R AR S S 3T PN G 15 RS R A B0 4 43 LAY
BB H T AR ORI U0 B SRR T
MRgFUS [ 5 — KRR A J5 7% i e Ik B 20 2% i
T A0 5 0 Fr A 58 45 A DA 5 286 HE 5 A 300 4 2 55 45
TR, W ERFE3I~6 MH I BIFR
XoF S AR AR (17 1)) g RS R R (1o 91 A
MRgFUS(23 1)) 3 7 45 1 72 B (A8 83 15 B fivi i
R ) B A R R e b R AT A, RS 1 A H B
3FIAIT T IR T A RCR 4 5 1711717719,
91.30%(21/23) , RJ5 120 H B 435128 12/17 .16/19 .
78.26%(18/23) , 3 AIT AU L B 22 G it 24 8 s
ARG 1A T3 FIE 97 J7 16 9F & AE & A5 51 R
10/17 .1/19 #1 13.04%(3/23) , RJi 12 4~ F B 53551
2/17.4/19 1 4.35% (1/23) , Lk MRgFUS 3 & #if & 4=
B AR, T AR L A PR T SR AT R AR R R
AR P — I o S 5 AR A DT e i 55 45
AR F MRgFUS IR 7 72 B [ A0 455 M0 4 AR L FF K 1k 72
Bl 2 KR AL (MS) 1A 8501 R4 4 1 1 Meta 43 BT
(86 T Ilfi PR A 5% 2L 1255 1l F &) o, 3 Flia 97 7 ik
P AT B 2 et 22 J RS i B L, ARG RRE Pk
AR BB TR 9T R T AR R T Ok

Fovp i R H AR VR YT AR R MR B AR J5 5 AR
i 50% 11 BB E 7 008 55, AT RR RS I HE R ER
X HL IR 32 45 0% 5 T MRgFUS T Ay 7k A 1 45
VB AN A7 A8 R T A2 5 4, LI 20 2L Y L
o2 W A 3 AR G SR BEME L B Ab , Ravikumar 25
1 AF 55 2 B, OB R 7 AR (CRST 3T 43 € #8 43 &
QUEST #F- 43 ) 5 T AR i 5 48 TF WA (3600 ) #H L%
MRgFUS #4577 B 1 58 153 A K2 fii 155 v o) i R 2L
AEE RN L. SR, MRgFUS 16T $5 4 P75 B
w2 A (> 2 48 ) B U7 5T, LI 7 AR AN |
N R i — 20 g

5 R MRI JC 5 38 7 B i 8 AP R A2, SO i
K A2 A& MRgFUS 19 & J& J5 11 22— , 97 0k 5 ik
B (DT A7 B F 5 45 b 58 (7 88 20 30 97 280 .
Chazen 25 "2 AR 45 14 DR 2% - 21 4% - b 10 2T 4 5 (DRTT)
A 1 o ] A2 T O /0N g R K I R TSR Y D
PR DTTEAR W F ARG G R e i 281k, &
AR 5 TC 1k 36 B B0 A 5 bR A% - 41 A% - e I 2T 4 o
TESE B i B8 HP R) A MRgFUS IR Y7 By . 75 57
X MRgFUS (97 50O AN KL v HA — s 52 2, (A
B, T AT T R P R FTA YRR B M O R
SR BE M Oy 35 o 2k T IMRI R 2 B 5T B OR
MRgFUS S 458 Fr i 5 v 1] 4% AT A7 R0 R AR AR % 12k 72 i
BB A2 Bl J Y 3k IS S IR 22 OE R AR, AT R
AR E W 4% T RE % B Y ROk AT B R bR EMRT
S A A i R v ) A2 1 BE B AR DL R T R
WEPE (BRARAS RN KA %

25 LTk, MRgFUS HA JC A1 | TG H 2 5 5 45
M A, AT R H S DA T R R R ST
D), T N WO, 2 2 W VA R R T R
AR A 0 R ARG T . RSk TR A DTI
HEMRI AR 8 FL 34 77 5 oRS Ak , 9 328 87 1 2
Rl K

Z % X W

[1] Louis ED, Ferreira JJ. How common is the most common adult
movement disorder: update on the worldwide prevalence of
essential tremor[J]? Mov Disord, 2010, 25:534-541.

[2] Louis ED. Non-motor symptoms in essential tremor: a review of
the current data and state of the field[J]. Parkinsonism Relat
Disord, 2016, 22 Suppl 1:115-118.

[3] Musacchio T, Purrer V, Papagianni A, Fleischer A, Mackenrodt
D, Malsch C. Non - motor symptoms of essential tremor are
independent of tremor severity and have an impact on quality of
life[ J]. Tremor Other Hyperkinet Mov (NY), 2016, 6:361.

[4] Zesiewicz TA, Elble RJ, Louis ED, Gronseth GS, Ondo WG,
Dewey RJ, Okun MS, Sullivan KL, Weiner WJ]. Evidence-based



[7]
[8]

[9]

214

rP E A P 2 B 24 7 2019 4E 3 45 19 4855 3 40

Chin J Contemp Neurol Neurosurg, March 2019, Vol. 19, No. 3

guideline update: treatment of essential tremor. Report of the
Quality Standards Subcommittee of the American Academy of
Neurology[ J . Neurology, 2011, 77:1752-1755.

Koller WC, Vetere - Overfield B. Acute and chronic effects of
propranolol and primidone in essential tremor [J]. Neurology,
1989, 39:1587-1588.

Fasano A, Deuschl G. Therapeutic advances in tremor[J]. Mov
Disord, 2015, 30:1557-1565.

Elias WJ, Shah BB. Tremor[J]. JAMA, 2014, 311:948-954.
Schlesinger D, Benedict S, Diederich C, Gedroyc W, Klibanov
A, Larner J. MR - guided focused ultrasound surgery: present
and future[ J]. Med Phys, 2013, 40:E080901.

Kotewall N, Lang B. High-intensity focused ultrasound ablation
as a treatment for benign thyroid diseases: the present and
futurel J ]. Ultrasonography, 2018.[ Epub ahead of print]

Lynn JG, Zwemer RL, Chick AJ, Miller AE. A new method for
the generation and use of focused ultrasound in experimental
biology[J]. J Gen Physiol, 1942, 26:179-193.

Fry WJ, Barnard JW, Fry EJ, Krumins RF, Brennan JF.
Ultrasonic lesions in the mammalian central nervous syslem[ﬂ.
Science, 1955, 122:517-518.

Meyers R, Fry W], Fry FJ, Dreyer LL, Schultz DF, Noyes RF.
Early experiences with ultrasonic irradiation of the pallidofugal
and nigral complexes in hyperkinetic and hypertonic disorders
[J].J Neurosurg, 1959, 16:32-54.

Vykhodtseva N, McDannold N, Martin H, RT,
Hynynen K. Apoptosis in ultrasound-produced threshold lesions
in the rabbit brain[J]. Ultrasound Med Biol, 2001, 27:111-117.
Elias WJ, Huss D, Voss T, Loomba J, Khaled M, Zadicario E,
Frysinger RC, Sperling SA, Wylie S, Monteith SJ, Druzgal J,
Shah BB, Harrison M, Wintermark M. A pilot study of focused
ultrasound thalamotomy for essential tremor[J]. N Engl J Med,
2013, 369:640-648.

Elias W], Lipsman N, Ondo WG, Ghanouni P, Kim YG, Lee W,
Schwartz M, Hynynen K, Lozano AM, Shah BB, Huss D,
Dallapiazza RF, Gwinn R, Witt J, Ro S, Eisenberg HM,
Fishman PS, Gandhi D, Halpern CH, Chuang R, Butts Pauly K,
Tierney TS, Hayes MT, Cosgrove GR, Yamaguchi T, Abe K,
Taira T, Chang JW. A randomized trial of focused ultrasound
thalamotomy for essential tremor[J]. N Engl J Med, 2016, 375:
730-739.

Chang WS, Jung HH, Kweon EJ, Zadicario E, Rachmilevitch I,
Chang JW. Unilateral

ultrasound thalamotomy for essential tremor:

Bronson

magnetic resonance guided focused

practices and
clinicoradiological outcomes[J]. J Neurol Neurosurg Psychiatry,
2015, 86:257-264.

Langford BE, Ridley C, Beale RC, Caseby SC, Marsh W],
Richard L.

interventions for medication: refractory essential tremor. An

Focused ultrasound thalamotomy and other
indirect comparison of short - term impact on health - related
quality of life[ J]. Value Health, 2018, 21:1168-1175.

Fishman PS. Thalamotomy for essential tremor: FDA approval
brings brain treatment with FUS to the clinic [J]. ] Ther
Ultrasound, 2017, 5:19.

Quadri SA, Waqas M, Khan I, Khan MA, Suriya SS, Farooqui
M, Fiani B. High - intensity focused ultrasound: past, present,
and future in neurosurgeryl J]. Neurosurg Focus, 2018, 44:E16.

Krishna V, Sammartino F, Rezai A. A review of the current
and future directions of transcranial

therapies, challenges,

focused ultrasound technology: advances in diagnosis and

treatment[ J . JAMA Neurol, 2018, 75:246-254.
Clarke RL, ter Haar GR. Temperature rise recorded during

lesion formation by high - intensity focused ultrasound [J].

[22]

[28]

[29]

[30]

Ultrasound Med Biol, 1997, 23:299-306.

Chang WS, Jung HH, Zadicario E, Rachmilevitch I, Tlusty T,
Vitek S, Chang JW. Factors associated with successful magnetic
resonance - guided focused ultrasound treatment: efficiency of
acoustic energy delivery through the skull [J]. J Neurosurg,
2016, 124:411-416.

Jenne JW. Non-invasive transcranial brain ablation with high-
intensity focused ultrasound [J]. Front Neurol Neurosci, 2015,
36:94-105.

Raethjen J, Deuschl
essential tremor[ J]. Clin Neurophysiol, 2012, 123:61-64.

Yin WJ, Lin W, Li WB, Qian SS, Mou X. Resting state fMRI
demonstrates a disturbance of the cerebello - cortical circuit in
essential tremor[ J]. Brain Topogr, 2016, 29:412-418.

Fang W, Chen H, Wang H, Zhang H, Puneet M, Liu M, Lv F,
Luo T, Cheng O, Wang X, Lu X. Essential tremor is associated
with

G. The oscillating central network of

disruption of functional connectivity in the ventral

intermediate nucleus-motor cortex-cerebellum circuit[J]. Hum
Brain Mapp, 2016, 37:165-178.

Buijink AW, van der Stouwe AM, Broersma M, Sharifi S, Groot
PF, Speelman JD, Maurits NM, van Rootselaar AF. Motor
network  disruption in
effective connectivity study [J]. Brain, 2015, 138(Pt 10):2934 -
2947.

Lenka A, Bhalsing KS, Panda R, Jhunjhunwala K, Naduthota
RM, Saini J, Bharath RD, Yadav R, Pal PK. Role of altered
cerebello - thalamo - cortical network in the neurobiology of
essential tremor[ J]. Neuroradiology, 2017, 59:157-168.

Kumar K, Kelly M, Toth C. Deep brain stimulation of the

essential tremor: a functional and

ventral intermediate nucleus of the thalamus for control of

tremors in Parkinson’s disease and essential

Stereotact Funct Neurosurg, 1999, 72:47-61.
Schreglmann SR, Krauss JK, Chang JW, Bhatia KP, Kagi G.

Functional lesional neurosurgery for tremor: a systematic review

tremor [J].

and meta-analysis[J]. J Neurol Neurosurg Psychiatry, 2018, 89:
717-726.

Higuchi Y, Matsuda S, Serizawa T. Gamma knife radiosurgery
in movement disorders: indications and limitations [J]. Mov
Disord, 2017, 32:28-35.

Chang JW, Park CK, Lipsman N, Schwartz ML, Ghanouni P,
Henderson JM, Gwinn R, Witt J, Tierney TS, Cosgrove GR,
Shah BB, Abe K, Taira T, Lozano AM, Eisenberg HM, Fishman
PS, Elias WJ]. A prospective trial of magnetic resonance-guided
focused ultrasound thalamotomy for essential tremor: results at
the 2-year follow-up[J]. Ann Neurol, 2018, 83:107-114.
Mohammed N, Patra D, Nanda A. A meta-analysis of outcomes
and complications of magnetic resonance - guided focused
ultrasound in the treatment of essential tremor[]]. Neurosurg
Focus, 2018, 44:E4.

Gallay MN, Moser D, Rossi F, Pourtehrani P, Magara AE,
Kowalski M, Arnold A, Jeanmonod D. Incisionless transcranial
MR - guided
cerebellothalamic tra(:totomy[.]]. J Ther Ultrasound, 2016, 4:5.

focused ultrasound in essential tremor:
Lipsman N, Schwartz ML, Huang Y, Lee L, Sankar T, Chapman
M, Hynynen K, Lozano AM. MR - guided focused ultrasound
thalamotomy for essential tremor: a proof-of - concept study [J].
Lancet Neurol, 2013, 12:462-468.

Rohani M, Fasano A. Focused ultrasound for essential tremor:
review of the evidence and discussion of current hurdles [J].
Tremor Other Hyperkinet Mov (NY), 2017, 7:462.

Lim SY, Hodaie M, Fallis M, Poon YY, Mazzella F, Moro E.
Gamma knife thalamotomy for disabling tremor:

evaluation[ J]. Arch Neurol, 2010, 67:584-588.

a blinded



R E AR R R 20194 3 H A 19658 3 1)

Chin J Contemp Neurol Neurosurg, March 2019, Vol. 19, No. 3

215

[38]

Kim M, Jung NY, Park CK, Chang WS, Jung HH, Chang JW.
Comparative evaluation of magnetic resonance - guided focused
ultrasound surgery for essential tremor [J]. Stereotact Funct
Neurosurg, 2017, 95:279-286.

Schuurman PR, Bosch DA, Merkus MP, Speelman JD. Long-
term follow-up of thalamic stimulation versus thalamotomy for
tremor suppression[ J]. Mov Disord, 2008, 23:1146-1153.
Ravikumar VK, Parker JJ, Hornbeck TS, Santini VE, Pauly KB,
Wintermark M, Ghanouni P, Stein SC, Halpern CH. Cost -
effectiveness of focused ultrasound, radiosurgery, and DBS for
essential tremor[J]. Mov Disord, 2017, 32:1165-1173.

Tian Q, Wintermark M, Jeffrey Elias W, Ghanouni P, Halpern
CH, Henderson JM, Huss DS, Goubran M, Thaler C, Airan R,
Zeineh M, Pauly KB, McNab JA. Diffusion MRI tractography

for improved transcranial MRI - guided focused ultrasound

[42]

thalamotomy targeting for essential tremor[J]. Neuroimage Clin,
2018, 19:572-580.

Chazen JL, Sarva H, Stieg PE, Min RJ, Ballon DJ, Pryor KO,
Riegelhaupt PM, Kaplitt MG. Clinical improvement associated
with targeted interruption of the cerebellothalamic tract
following MR-guided focused ultrasound for essential tremor[J].
J Neurosurg, 2018, 129:315-323.

Chang JW, Min BK, Kim BS, Chang WS, YH.
Neurophysiologic correlates of sonication treatment in patients
with essential tremor[J]. Ultrasound Med Biol, 2015, 41:124 -
131.

Jang C, Park HJ, Chang WS, Pae C, Chang JW. Immediate and
longitudinal alterations of functional networks after thalamotomy

in essential tremor[ J]. Front Neurol, 2016, 7:184.
Ok H 1 :2019-02-24)

Lee

FREPERERSINAEREZERS IEM

AR R 2 S F P AR R 2 S PR 2 s T R AR R A S M G S 2 R AR R 2 2E R I ) S N T v R R
AR A2 AR 2 WLE T 2019 4F 5 J1 10-12 A fEdL st i # T

A YR 2 WU N 0B 45 B B D0 L IR O 1, S TR0 e AL B A 20 3 A R R SRR T 9 R, DA B i I A
SR RN O 9T HE T , DA B BE I A5 1 0 o s PR 12 T 5 06 7 i i R 5 o 2 7 P R 1 5 R R s BT 9 TR 91 SR 5 147
IIBT BT I PR SR RN 2 SRS AN AT S R A T S B, S R AR R AR D RR O A ST AN 5 s S A 2 R Y R R SR
LT AN R b 25 T 90 MR SR, S SR R A S 4 R W O A 1 DR R Y B e S A BT A

LAESCNZS SR SN D R B A A DG 12 T TR YT TRy HE A B B T R 5 vk S A I PR 5 B il B

2 MESCEER M ARTE E AN A TF R R AR SR 1 0y, AL 800 ~ 1000 7, TE I IE 5 5 H B OB 5 7k (B8R AR e
FAE T OB IR 2 (B3 — AR5 a0l IR ) DAL b hE iR S 16 3 J7 20 Email HihE o ZE5R A48
Bl EE RO O TSR SRR Y SO DU

3. A SR W25 BT, T8 SR 2 WU 7 M www.cmancn.org.en, TEZk TEME T #08 ©

4. 8RR AR ARIR X AR U7 K 42 5 226 B AR RS2 22 R 508 HEELSRTS 100710, BER A okBl. BRI
if:(010)85158559, 14 H :(010)65123754, Email: zhangyue@cma.org.cno B 15 5 5% 2 WUE J5 ML hitp://www.cmanen.org.cno

HHEEFZFRELREE/NLBEIIRBFEARSIEEHN

AR BE 2 o (AR BR AR B AN RL A A S /N LA G AP RE AR T2 O i AR R 2 2 8 L 4 N LA 2 SRR E R S
T 201946 71 21-23 HAES A M T H T

LAESCANES /N LA SMRRB , W0 e RAERTTE A5 e i 555 55 112 W AT R A

DAESCHR i A AE YA TT R RIS SCI 1 0y, TR 800 T A AT T HE IR st B MRS R AR e
BE I T 308 T I 44 (T ER — 138 S0 RVE &) AR ik S B0 A5 356 R 5 SR Email Hidik . 2R N R
SRR R A B TR S5 IR SO TR R

3B S AR B T B S BUE 7 3 www.ensmeeting.com , 7E NI H -

4. #1F A 201944 30 H .

5 R A BRI AR IX AU Y Kl 42 %5 226 EH AR IR F S R S 9506 . MBELA 65 : 100710, HCRA: BHW . KR
Hi1i: 18612976547 . Email : cnsmeeting@126.com o HE G 7 8 s 23 BUE J5 WAL http://www.cnsmeeting.com.



