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EEZMMEFRIE repetitive transcranial magnetic stimulation, rTMS

iz HER ] s A0 R 32 582 8 2 A ik ) R X, 3 FH T R YR 97 R s M A BT ) e B 2 Dh g
X3k, HAARSR S E KIG YT 5T H BT € -
3.4

184 BCOPFIE theta burst stimulation, TBS

JE T HRAMEZRBE—F, CANCHRAL, BAE3MER AT, MASIERSOHz, MBS SHz,

FA RIS R FER R A SEEE M A B S AR BR S S . AR TBS X £8 e M 4 1t
BRI . 883 TBS(intermittent theta burst stimulation, iTBS)i&E 22K ¥42s, [8]FE8s, A LAHE &


https://baike.baidu.com/item/%E7%94%B5%E7%94%9F%E7%90%86%E6%A3%80%E6%9F%A5/7056226

T/CMEAS 011-2023

Z e E Ve FFEEMERITBS(continuous theta burst stimulation, cTBS) WU PASHz ) 52 5 22 HE AT 3, 7T A
[ 2 PR A

3.5

BEENIE & B L motor—evoked potentials, MEP
OS2 7 RAEREC S B N IE 3 2 A AL, R IZ B2 MR R BILIA A& 3 . A% Sl g 10
AR [F) 20 1 e B

3.6

EENF{E motor threshold, MT
TMSHIHGZE B 2, 107 R 22 /0 57055 kP s Sopv TR L. GEE N REE R 123K
HLAL(MEP) T 75 B ) S (R 5, S N PR B Bl 2 M i

4 17t

4.1 FEER
AR A% A T 2 /A 2K 1) 4 T8) DL IBE G T B0 31 HoAth 186 4% o
4.2 HREXR

rTMSYRITAN AR JB T R B 4%, FLiBk [l 4ar D) KA 3kW UL |, T EECH 1A BTk, AE
fakdy, ULREHERE, WRIEERZGRE (EHBEABRE) MER, & & BIRERE5GB9706.1—2020
F10.2.200 8K, AR & b 2428 1R,

4.3 HREEX

NTREEM SRS RE, EREEAEE R OUHZEE) , ANEEROEH L IMLE
(60FEx3K) &

F AR SMTEEIIRIER, Y SHATE.,
4.4 ERMEXK

[T NG R bR, S AL SRl W A%, 22 10 A O B 8T 28 R B - vk 6 5 W 3 R N
FEN, [FIE S b b BB e TN B E AR, I8 F5 R K R R T & L ik P A A B 1 22 1d, HLRE
NI7E B IR 2R B 70 ecm DL R .

4.5 [ERER

RTT S IR 5 R AL W PR E R B (MRAINR = 1B R o R, R sm 2l i e
MR, NONIRTTH AR S H


https://baike.baidu.com/item/%E8%BF%90%E5%8A%A8%E8%AF%B1%E5%8F%91%E7%94%B5%E4%BD%8D
https://baike.baidu.com/item/%E8%BF%90%E5%8A%A8%E9%98%88%E5%80%BC

T/CMEAS 011-2023

5.1 BAWITEELRBZRAASHER: BT Elna s LB R, 258 E WA H RGN R L
B2E 10h DA EW TAEZR . BEE o TMS HoRI H ST, LRt H = .
a) [ATLLIE, g5t e, ©nl DO SAIE G, BORTREL
b) S8TFIMLIE, PN MAHASIILIEIE K, R SRR T84k Bl R i T U7 ) R o X ek A7 o
W & TR TR FE R i RS A R G
C) TR Lk P L A R Lk P FTH I 2R 1Bl 45, TR 28 P8l LU L 4R B o K, 2 Pl R A 52 3 1 o Ak
SKER, DR LR G R, (B R AR 2. HAULR B — RSP K, ZRIBBR SR N 2L 1
2208, Hrh H AR TR IR R I X, AR SR AR I 8 T T 4 Bl 2
d)  HERER. MAE AL REOE S BA R, VRLES, WMETRYh.
B TR B 5 FE . W3 L RE NS 28 3 i ) Ak BB A0, AR fok o 9 FEE AR H PR AN S8
MILCAE, W7 nefE — M 7R BEAE0.8TUL b, | K& Ew Wik 75 s, 43 s .
5.2  HIRGTE BRSO BRI LA (0~1Hz) , N E a4 (5~100Hz) , TR
] 5 AN BE T, 57 A0 o i B A2 o e =k o e sk
5.3 Bl rTMS W& TR M D RERE, Gl BEas, AR WL e 18 3 I -
5.4 TITEIRIT I AT HO RO S & FITE B s i RNt (RIS, H & s A I Bt e, NONR
J7 R A A B2
5.5 PRAEFMEZATT & 2R .
5.6 JRIT A Sk E R B R EETT IR .

6 FAFAKRASGIHE

6.1 rTMS E I ARAR ERER

AT T FN PO B BB 4B, 22 B BT ' TMS 35l 51
BEEAD 3 A, B TMS AR, — RIIERIEINEEI, REAZB TS, HR A a4 hE
iﬁo

6.2 FHRBHB
TEERHENKREHENES, B MEME S brvElL e
6.3 BIEARNBHI2KEE

BAEN AN EA —E M SREEST, BREROIME TR R A A A B AR AN % . TIFCN2021 4
TEFIHERZ OO A AR ORI R DERFRA TR, 2P 3 Gum A2 205 E (Flan, #Bh it fTEMEI7E
b b IR AE A AT REDT FAATAIZR D) 5 4 ICIWRAAE RIS [a]; 5) 3 B A an AR b 224k, ELRIRHE
B 6)ERE TR T)REFIFIGEIE Y, Bb iR CHeREm A K ) — D o Bedh, BT ik
SESP RPN REF N ONLPNIL

7 #BERIE

7.1 ITMS &2 MiFeE



T/CMEAS 011-2023

R ] B2 DA 1) 28 P R 55 RN 22 4 i 2 1 3R DA S TMIS [ 28 S i RIS RS I BT o) 117 S8 3 22 A
TR, AUWFEE, FFEEEHTMSIHYT

a) BRI rTMS, LA BN

b)  BEAE A I I B

o) WEAEAFAEREARER . MRVSARI: . W50 Bora S5 4% I s

d)  BEAEA I =AM 5

e) BEAEA LIBHME BT ARk

0 EHNANLHERES rTMS 4% V) EA BT EAY (5 <10 cm);

g) N AEMEAREE, WOk EEHES,

h)  REAEZH BO™ H S

1) BRAE AR A S S 4 B AR 2 R G AH O BB 5

j)  HANERER, BRI LI

k)RR I E e L

) iE 1 HAEMZS, HA A I R A 0 2 B R 2

7.2 BEER

BE PN AR RS G L, R ZE, RIBC AT, EREERER . IR, PRE RS
IR (A IOEY/ELR

7.3 HRTRIERZ

FUE I e TMSHRAE RS QU FE 0 AR E S B A . W€ RIS s G B0 VR T 7 255 .
a) HiE BE IS EhRE

rTMS 77 5 75 K H H A E bR _E 2 DA B 22 4 B RIBm R, DRIk 2 4R R0 0 7 28 %
e EEEH.

A PR N RO E WL AL, MR YE VLRI E BB BIME . RSB T K AL I 225 A 3
R R S H BRI . s RS E BRI TR AL b, M2 mT NG T F ikt . b
WA TFa s, A KB R TMS RIS 23 X 2 (M1 XD, 10 SO 20 5
PR B IRE T sopy FORENL GEE VREBEAD 1ZE30i% K B4 (MEP) FT s B0 B R s 5 2
MT. # IR EN BB, WHEL 10 LRI 2 5 AT LU R A TN NIA B =2 30 1
i B (IR e A MT o
b) TR s AL TV

RO IR TT S 30/ S AR VO R € A 77, HAT, rTMS e I LT 0

1) #SEAr (hotspot)

FIrE A, a2 TMS BN HREIg i R AR X, Horbi i H R e 1 R B . 18
AR E W T a3 DI RERERG I ' TMS 697 HREEE . juAh, DAFFRAGR, G a3 e A L e Ay
B, HAPHTAECER #2485 em™ ik, B AEF R, FET S em.

2) PR E RUEN

N FH EL 2 12 [ B 10-20 e BT EArik (B A, B ALD

R0 52 53 53 At s i T Bt . fTMS BBl Thae s X kA, R HCE Brfiv FL & 10-20
B 78 AL R G EAT 58 A0 o i F P P A0 B D7 vk R VR T R B i R A 22 i A BRIEK B (International
Federation of Clinical Neurophysiology, IFCN) 2017 458 i A%, AIAR 4 1% & 512 5 Ao 4z Bl 1 ol



T/CMEAS 011-2023

Ao

WL KRR A 44, BUTE-FL BT TP AR-O. HUE: ZERCHEEL AN
%L

3) IR 51T T REHEE

FETHHR (MRD | Rl /2 T Dy R IR (IMRD BEAT MRS HEE A7 ' TMS 1697, £ H
HIEIAIT A% . INEIAESS MR, o] AT E MALREGE X, 018 3hlus X i 5 I LEes X 4%,
A DRSS RS HEAL AT rTMS ¥R77 . T S A TIRERILIR A T 18 1 TMS V877, 2=/ WA
T AR . — RN S W TG SR EAT S AL, AT B R s 2 0 “ R R0 I Zh REIE
%, 1TMS 1) 8 TLIB AT IERERE S, E— B RERE T BRI MR EAL,  “ mixt i ” T
REIERE, ATLCRE f'TMS HYRUBAR S BRI X, R IRERCR b, @ i S ST ReRi IR, i
AR R R GRS SR 2 XIS RS T J2J2) ThegiEse, #5828 Rk
SERLTAMMTII: B2, T Ik I P A2 DI RE AR T o SX AL T fMRI RS HEE A7 ' TMS 577
ATREIR =T, EARAE TRE TR B, (M A, EIAD

WK, rTMS HLAS AR KR 2 . rTMS BL38 AT DL & A7 TR R IR s, 38 7]
PATE rTMS V577 I e rh LI ER I 8 1Sk, AGRIEAE BEAN IR 7 1 R v ARORG 1 52 £

7.4 EIFRRIAT AR

TEANRIE T 77 I sRB GCTMSHEFRIRIT T %) o

8 ITMS IFAKITRRN, BREMZEER

8.1 Xf rTMS i K A B W 3EAT 504 25 %0
8.2 ARRMN

W CRAEZFRT/100000) kPR SEERE . KPR, W #iEE .. REaA R R A—T M,
{2 1Er TMS T T B[ AT 3 2% .

8.3 BZEMEZEENR

XFFITMSEESOIE, (8 A 22 407 T R LA T

a)  ERGINBUERC ETMS B BT U E (I FRBOY . 28 RIS EGREE) B, @
T AU KRS 7 B A R
b) A WIECAN T B A 4 8 Elke B AR FHrTMS il A 860 AT PRI oA 24 470 (1 R 3 B

{EFIrTMS.,
c) rTMSXIIT s, #EEE . 2 EATMSERE N BAE T iRy 8, N THIREANE
AN HEEZITMS o

d) M H AT A B A, IR A SR B E 70 cm.

e) AN LR e E R 128 AT B (i i 2 T DA KR L B3k 4 e X Wi J7 451 3, AR08
B ZEBAT T ORI BTG DL T, 2% LA b JLEE A B Bk e RDOURK SR 22 42 1

) rTMSTEZ A NHE NPT LA AS RS 8E Be FL 7™ B MR R AR AR 177



T/CMEAS 011-2023

M X A

(FERME)
rTMSE LB 7R

¥R

L
__ ~ . JFi0
Vo o
1’2':}1] el G c4f 'ral_r_uﬁ

) /
/

wm H N N
P7 ,ﬂp

A\

I > 10
- . ---. e
A1 BXEE[E 10-20 RGE R ER
2 =1
L A AZ S X BE SRR A

Hippocampal
target

Resting-state fMIRT Thfjtid

MRI-guided stimulation delivery

A.2 MR ThHEEEH RN X E AL E 7R



IREEFRIGAR L EIRFELEE (IFCN) 2020 L RAIATTIRRE,

TMSHEFIBTT A R .

Mt & B

(FERHE
rTMSHEZR BT 7T =

T/CMEAS 011-2023

NMEERE AN LB HIERHr

WIBRIER AL, DEMT, — % R 80-120%MT A RIFR K T L. BARia T Z80R4E H AT E A

AMEUEUESE, HEFEITMSIRIR N 7%, BHERER, W FKRB.1~KB.YFIR.

B 8 BTG RUAE e TMS A Rk BOTE R4 UE S KT, 2 33 W T B A ] s PR AR AL £ 3 A
[l RIHOT 3R AG o 8 SN HERE S5 A LR 1 B -

AT TRV 7 22> PIIISERT T B — TR SO 25/ P 30 1T S0 TEIE R -

B G RTE) 7 2 A/ I M 78 s — ISR EK 11 2R 52 15 2 /0 P TRINSERT FE A 4L 5 E M

CH (T ATRE) 725/ I TINISERT FE s AN AT, BRI FE (A 4L e o

U SRAE 1044 BUE 2 4532 FLSERIBA T (10 3 T 7T P DR — BOf 22 45 R A R TR 7220 T

T, TUASHES o

RB.1 HEMEHEEFRAT AR
AN GDA Eiidia SIES K HEF7 52
FE T M Hi AR 90%-120%MT 10-20HZ 1600-3000 K TRERYD
JEA SN i AT 120%MT 18HZ 1980-6012 G TRy
CERERIN, HI1ZRED
A M i AT 100%MT 1HZ 1600-3000 BZ (7 RLFI{E)
T S M F A+ 100%MT 1HZ 1200-2100
FE T8 M Hi AR 90%-100%MT 10-20HZ
HIESMURTET + 80%-110%MT | cTBSAifll+ 600-1800
T2 HMI A AR iTBS 22
JEA SN i AT 120%MT iTBS 600 FDASHEH] T B
IR PEHALRE

20224E9H , HrIHARPL 597 12 (Stanford neuromodulation therapy, SAINT) GiTBS/F AN 4AL S8 ] #3422 M DLPFC, 4
FR1800, H EERSOSM%h, RER10U FLiT18000K ki) 3% EIFDAfLHE T F T~ S B IR IE AR TT -



T/CMEAS 011-2023

RB.2 JTIZMERERATAR
AN GDA Ll I Rk % HEFR 5 24
T M F A 90%-110%MT 1HZ 900 Cipiifes
A M i AT 110%MT 20HZ 360
#*B.3 BBIEARTTAR
AN GDA Ll i Rk % HEFF 5]
A M AT 100%MT 1HZ 1200-2000 CH T AT RE
F DN HE - 120%MT 1HZ 1200 Cipiifes
e RE AT 110%MT 1HZ 1200
B a)X 110%MT 1HZ 1200
HIABTMS (dTMS) RTHZYZE Pl LA FDA#EHE F] T 5 I8
RB.4 BHSBIERAT AR
REAR RSB AL Ll EHE Rk % HEFR 5 2
%]y FE ST 80%-100% 1HZ 1000-1200 CH T ROTHE
I Ptk EBSMUTTFI | 100%-110%MT | 10-20HZ 120-2000

#=B.5 tMEEREERETHR

Pk DA iR i RS Wbk SR
A A A 90%-100%MT 10-20HZ 1200-2400 B4 (7 RFIAE)
A5 AM R R 110%MT 1HZ 2400 Al ARy

#*B.6 RAERFIFESIRERTTAR

BB SR e Sk e A5

A 5 HM Hi A 110%MT 1HZ 1800 CIEEGS




*B7 KREHATAR

T/CMEAS 011-2023

SEAAE AN GDA Eiidis EHE Sk e HEFF 5]
#
PPV HHUMI X 80%-90%MT 10HZ 1500-3000 AZ 7 RRYD
AR FEMMLIX 80%MT 10HZ 1500 BZ (7R {E)
JE T M A 110%MT 10HZ 3000
Y 5 % DX % HHUM1 X 90%-110MT 10HZ 1000-2500 CH UTRTRED
LREE
#B.8 M/RZKEERE (REINFER) ETHR
AN GDA Ll I Rk % HEFF 5]
1AM R R 90%-120%MT 10HZ 2000-3000 Al A
AT 100%MT 20HZ 1600
Z AL TMS-COG 90-110%MT 10HZ 1200 CZ (TR RE

AR A A SMURTAI . BrocalX . Wernicke X35 PR A« 7 M T (A S &5 2 )2
rTMS-COG: rTMS combined with cognitive training

®B.9 YMERE (FUE) BRTHAR

R

£l

k£

HERER

FE M A

90%-110%MT

1000-2000

Cgt Uyl ne




T/CMEAS 011-2023

£ % Xk

[1] ROSSI S, HALLETT M, ROSSINI P M, et al. 2009. Safety, ethical considerations, and application
guidelines for the use of transcranial magnetic stimulation in clinical practice and research[J]. Clin
Neurophysiol, 120(12): 2008-2039.

[2] DENG Z D, LISANBY S H, PETERCHEV A V. 2014. Coil design considerations for deep transcranial
magnetic stimulation[J]. Clin Neurophysiol, 125(6): 1202-1212.

[3] DENG Z D, LISANBY S H, PETERCHEV A V. 2013. Electric field depth-focality tradeoff in transcranial
magnetic stimulation: simulation comparison of 50 coil designs[J]. Brain Stimul, 6(1): 1-13.

[4] REN C, TARJAN P P, POPOVIC D B. 1995. A novel electric design for electromagnetic
stimulation--the Slinky coil[J]. IEEE Trans Biomed Eng, 42(9): 918-925.

[5] HSU K H, DURAND D M. 2001. A 3-D differential coil design for localized magnetic stimulation[J].
IEEE Trans Biomed Eng, 48(10): 1162-1168.

[6] KIM D H, GEORGHIOU G E, WON C. 2006. Improved field localization in transcranial magnetic
stimulation of the brain with the utilization of a conductive shield plate in the stimulator[J]. IEEE Trans Biomed
Eng, 53(4): 720-725.

[71 CARPENTER L L, AARONSON S T, CLARKE G N, et al. 2017. rTMS with a two-coil array: Safety and
efficacy for treatment resistant major depressive disorder[J]. Brain Stimul, 10(5): 926-933.

[8] KAVANAUGH B C, AARONSON S T, CLARKE G N, et al. 2018. Neurocognitive Effects of Repetitive
Transcranial Magnetic Stimulation With a 2-Coil Device in Treatment-Resistant Major Depressive Disorder[J]. ]
ect, 34(4): 258-265.

0] S¥=. FEHlE. TR, sht. KEK. 8. B, Z/NE FFIHEK. X 20200 PENR
FM4 TR T E AR BT MR RRETTATRAD]. FEBER B FEE, v.6(05): 53-56.

[10] FRIED P J, SANTARNECCHI E, ANTAL A, et al. 2021. Training in the practice of noninvasive brain
stimulation: Recommendations from an IFCN committee[J]. Clin Neurophysiol, 132(3): 819-837.

[11] KEEL J C, SMITH M ], WASSERMANN E M. 2001. A safety screening questionnaire for transcranial
magnetic stimulation[J]. Clin Neurophysiol, 112(4): 720.

[12] LEFAUCHEUR J P, ALEMAN A, BAEKEN C, et al. 2020. Evidence-based guidelines on the therapeutic
use of repetitive transcranial magnetic stimulation (rTMS): An update (2014-2018)[J]. Clin Neurophysiol,
131(2): 474-528.

[13] ROSSI S, ANTAL A, BESTMANN S, et al. 2021. Safety and recommendations for TMS use in healthy
subjects and patient populations, with updates on training, ethical and regulatory issues: Expert Guidelines[J].
Clin Neurophysiol, 132(1): 269-306.

[14] WANG ] X, ROGERS L M, GROSS E Z, et al. 2014. Targeted enhancement of cortical-hippocampal
brain networks and associative memory[J]. Science, 345(6200): 1054-1057.

[15] FENG Z J, DENG X P, ZHAO N, et al. 2021. Resting-State fMRI Functional Connectivity Strength
Predicts Local Activity Change in the Dorsal Cingulate Cortex: A Multi-Target Focused rTMS Study[J]. Cereb
Cortex.

[16] KANG J I, LEE H, JHUNG K, et al. 2016. Frontostriatal Connectivity Changes in Major Depressive
Disorder After Repetitive Transcranial Magnetic Stimulation: A Randomized Sham-Controlled Study[J]. J Clin

10



T/CMEAS 011-2023

Psychiatry, 77(9): e1137-e1143.

[17] THELERITIS C, SAKKAS P, PAPARRIGOPOULOS T, et al. 2017. Two Versus One High-Frequency
Repetitive Transcranial Magnetic Stimulation Session per Day for Treatment-Resistant Depression: A
Randomized Sham-Controlled Trial[J]. J ect, 33(3): 190-197.

[18] MCCLINTOCK S M, RETI' I M, CARPENTER L L, et al. 2018. Consensus Recommendations for the
Clinical Application of Repetitive Transcranial Magnetic Stimulation (rTMS) in the Treatment of Depression[J]. ]
Clin Psychiatry, 79(1).

[19] KASTER TS, DASKALAKIS Z ], NODAYY, et al. 2018. Efficacy, tolerability, and cognitive effects of deep
transcranial magnetic stimulation for late-life depression: a prospective randomized controlled trial[J].
Neuropsychopharmacology, 43(11): 2231-2238.

[20] LEVKOVITZ Y, ISSERLES M, PADBERG F, et al. 2015. Efficacy and safety of deep transcranial magnetic
stimulation for major depression: a prospective multicenter randomized controlled trial[J]. World Psychiatry,
14(1): 64-73.

[21] LICT, HSIEH J C, HUANG H H, et al. 2016. Cognition-Modulated Frontal Activity in Prediction and
Augmentation of Antidepressant Efficacy: A Randomized Controlled Pilot Study[]]. Cereb Cortex, 26(1):
202-210.

[22] PLEWNIA C, PASQUALETTI P, GROSSE S, et al. 2014. Treatment of major depression with bilateral
theta burst stimulation: a randomized controlled pilot trial[J]. J Affect Disord, 156: 219-223.

[23] DUPRAT R, DESMYTER S, RUDI DE R, et al. 2016. Accelerated intermittent theta burst stimulation
treatment in medication-resistant major depression: A fast road to remission?[J]. J Affect Disord, 200: 6-14.

[24] BLUMBERGER D M, VILA-RODRIGUEZ F, THORPE K E, et al. 2018. Effectiveness of theta burst versus
high-frequency repetitive transcranial magnetic stimulation in patients with depression (THREE-D): a
randomised non-inferiority trial[J]. Lancet, 391(10131): 1683-1692.

[25] COLE E J, PHILLIPS A L, BENTZLEY B S, et al. 2022. Stanford Neuromodulation Therapy (SNT): A
Double-Blind Randomized Controlled Trial[J]. Am J Psychiatry, 179(2): 132-141.

[26] COLE E ], STIMPSON K H, BENTZLEY B S, et al. 2020. Stanford Accelerated Intelligent
Neuromodulation Therapy for Treatment-Resistant Depression[J]. Am ] Psychiatry, 177(8): 716-726.

[27] DIEFENBACH G J, ASSAF M, GOETHE J W, et al. 2016. Improvements in emotion regulation
following repetitive transcranial magnetic stimulation for generalized anxiety disorder[]]. J Anxiety Disord, 43:
1-7.

[28] DILKOV D, HAWKEN E R, KALUDIEV E, et al. 2017. Repetitive transcranial magnetic stimulation of
the right dorsal lateral prefrontal cortex in the treatment of generalized anxiety disorder: A randomized,
double-blind sham controlled clinical trial[J]. Prog Neuropsychopharmacol Biol Psychiatry, 78: 61-65.

[29] ELBEH K A M, ELSEROGY Y M B, KHALIFA H E, et al. 2016. Repetitive transcranial magnetic
stimulation in the treatment of obsessive-compulsive disorders: Double blind randomized clinical trial[J].
Psychiatry Res, 238: 264-269.

[30] SEO HJ,JUNG Y E, LIM H K, et al. 2016. Adjunctive Low-frequency Repetitive Transcranial Magnetic
Stimulation over the Right Dorsolateral Prefrontal Cortex in Patients with Treatment-resistant
Obsessive-compulsive Disorder: A Randomized Controlled Trial[J]. Clin Psychopharmacol Neurosci, 14(2):
153-160.

[31] HAWKEN E R, DILKOV D, KALUDIEV E, et al. 2016. Transcranial Magnetic Stimulation of the
Supplementary Motor Area in the Treatment of Obsessive-Compulsive Disorder: A Multi-Site Study[J]. Int ]
Mol Sci, 17(3): 420.

11



T/CMEAS 011-2023

[32] NAUCZYCIEL C, LE JEUNE F, NAUDET F, et al. 2014. Repetitive transcranial magnetic stimulation
over the orbitofrontal cortex for obsessive-compulsive disorder: a double-blind, crossover study[J]. Transl
Psychiatry, 4(9): e436.

[33] SINGH S, KUMAR S, GUPTA A, et al. 2019. Effectiveness and Predictors of Response to 1-Hz
Repetitive Transcranial Magnetic Stimulation in Patients With Obsessive-Compulsive Disorder[]]. J ect, 35(1):
61-66.

[34] CARMI L, TENDLER A, BYSTRITSKY A, et al. 2019. Efficacy and Safety of Deep Transcranial Magnetic
Stimulation for Obsessive-Compulsive Disorder: A Prospective Multicenter Randomized Double-Blind
Placebo-Controlled Trial[J]. Am J Psychiatry, 176(11): 931-938.

[35] PAILLERE-MARTINOT M L, GALINOWSKI A, PLAZE M, et al. 2017. Active and placebo transcranial
magnetic stimulation effects on external and internal auditory hallucinations of schizophrenia[J]. Acta
Psychiatr Scand, 135(3): 228-238.

[36] BAIS L, VERCAMMEN A, STEWART R, et al. 2014. Short and long term effects of left and bilateral
repetitive transcranial magnetic stimulation in schizophrenia patients with auditory verbal hallucinations: a
randomized controlled trial[J]. PloS one, 9(10): €108828.

[37] WOLWER W, LOWE A, BRINKMEYER J, et al. 2014. Repetitive transcranial magnetic stimulation (rTMS)
improves facial affect recognition in schizophrenia[J]. Brain Stimul, 7(4): 559-563.

[38] ZHAO S, KONG J, LI S, et al. 2014. Randomized controlled trial of four protocols of repetitive
transcranial magnetic stimulation for treating the negative symptoms of schizophrenia[J]. Shanghai Arch
Psychiatry, 26(1): 15-21.

[39] WOBROCK T, GUSE B, CORDES J, et al. 2015. Left prefrontal high-frequency repetitive transcranial
magnetic stimulation for the treatment of schizophrenia with predominant negative symptoms: a
sham-controlled, randomized multicenter trial[J]. Biol Psychiatry, 77(11): 979-988.

[40] LIZ YIN M, LYU XL, et al. 2016. Delayed effect of repetitive transcranial magnetic stimulation (rTMS)
on negative symptoms of schizophrenia: Findings from a randomized controlled trial[J]. Psychiatry Res, 240:
333-335.

[41] LEFAUCHEUR J P, ANDRé-OBADIA N, ANTAL A, et al. 2014. Evidence-based guidelines on the
therapeutic use of repetitive transcranial magnetic stimulation (rTMS)[J]. Clin Neurophysiol, 125(11):
2150-2206.

[42] AHMADIZADEH M J, REZAEI M. 2018. Unilateral right and bilateral dorsolateral prefrontal cortex
transcranial magnetic stimulation in treatment post-traumatic stress disorder: A randomized controlled
study[J]. Brain Res Bull, 140: 334-340.

[43] BOGGIO P S, ROCHA M, OLIVEIRA M O, et al. 2010. Noninvasive brain stimulation with
high-frequency and low-intensity repetitive transcranial magnetic stimulation treatment for posttraumatic
stress disorder[J]. J Clin Psychiatry, 71(8): 992-999.

[44] KOZEL F A, VAN TREES K, LARSON V, et al. 2019. One hertz versus ten hertz repetitive TMS
treatment of PTSD: A randomized clinical trial[J]. Psychiatry Res, 273: 153-162.

[45] MANTOVANI A, ALY M, DAGAN Y, et al. 2013. Randomized sham controlled trial of repetitive
transcranial magnetic stimulation to the dorsolateral prefrontal cortex for the treatment of panic disorder with
comorbid major depression[]]. J Affect Disord, 144(1-2): 153-159.

[46] MA S M, NI J X, LI XY, et al. 2015. High-Frequency Repetitive Transcranial Magnetic Stimulation
Reduces Pain in Postherpetic Neuralgia[J]. Pain Med, 16(11): 2162-2170.

12



T/CMEAS 011-2023

[47] ATTAL N, AYACHE S S, CIAMPI DE ANDRADE D, et al. 2016. Repetitive transcranial magnetic
stimulation and transcranial direct-current stimulation in neuropathic pain due to radiculopathy: a
randomized sham-controlled comparative study[J]. Pain, 157(6): 1224-1231.

[48] UMEZAKI'Y, BADRAN B W, DEVRIES W H, et al. 2016. The Efficacy of Daily Prefrontal Repetitive
Transcranial Magnetic Stimulation (rTMS) for Burning Mouth Syndrome (BMS): A Randomized Controlled
Single-blind Study[J]. Brain Stimul, 9(2): 234-242.

[49] BOYER L, DOUSSET A, ROUSSEL P, et al. 2014. rTMS in fibromyalgia: a randomized trial evaluating
QoL and its brain metabolic substrate[J]. Neurology, 82(14): 1231-1238.

[50] CHOI G S, CHANG M C. 2018. Effects of high-frequency repetitive transcranial magnetic stimulation
on reducing hemiplegic shoulder pain in patients with chronic stoke: a randomized controlled trial[J]. Int ]
Neurosci, 128(2): 110-116.

[51] DRUMOND MARRA H L, MYCZKOWSKI M L, MAIA MEMORIA C, et al. 2015. Transcranial Magnetic
Stimulation to Address Mild Cognitive Impairment in the Elderly: A Randomized Controlled Study[J]. Behav
Neurol, 2015: 287843.

[52] WU Y, XU W, LIU X, et al. 2015. Adjunctive treatment with high frequency repetitive transcranial
magnetic stimulation for the behavioral and psychological symptoms of patients with Alzheimer's disease: a
randomized, double-blind, sham-controlled study[J]. Shanghai Arch Psychiatry, 27(5): 280-288.

[53] KOCH G, BONNI S, PELLICCIARI M C, et al. 2018. Transcranial magnetic stimulation of the precuneus
enhances memory and neural activity in prodromal Alzheimer's disease[J]. Neuroimage, 169: 302-311.

[54] BENTWICH J, DOBRONEVSKY E, AICHENBAUM S, et al. 2011. Beneficial effect of repetitive
transcranial magnetic stimulation combined with cognitive training for the treatment of Alzheimer's disease: a
proof of concept study[J]]. J Neural Transm (Vienna), 118(3): 463-471.

[55] LEE J, CHOI B H, OH E, et al. 2016. Treatment of Alzheimer's Disease with Repetitive Transcranial
Magnetic Stimulation Combined with Cognitive Training: A Prospective, Randomized, Double-Blind,
Placebo-Controlled Study[J]. J Clin Neurol, 12(1): 57-64.

[56] AMIAZ R, LEVY D, VAINIGER D, et al. 2009. Repeated high-frequency transcranial magnetic
stimulation over the dorsolateral prefrontal cortex reduces cigarette craving and consumption[J]. Addiction,
104(4): 653-660.

[57] PRIKRYL R, USTOHAL L, KUCEROVA H P, et al. 2014. Repetitive transcranial magnetic stimulation
reduces cigarette consumption in schizophrenia patients[J]. Prog Neuropsychopharmacol Biol Psychiatry, 49:
30-35.

13



	目  次
	前    言
	重复经颅磁刺激技术在精神障碍临床应用中的操作规范
	1　范围
	2　规范性引用文件
	3　术语和定义
	4　场地
	4.1　空间要求
	4.2　电源要求
	4.3　光照要求
	4.4　警示性要求
	4.5　降噪要求

	5　设备 
	5.1　明确需要的线圈类型和冷却要求：由于产生磁场会引起线圈发热，线圈自带的冷却系统应能满足连续10h以上的
	5.2　明确需要的刺激频率：既要满足低频（0~1Hz），也要满足高频（5～100Hz），需连续可调而非固定不
	5.3　明确rTMS设备需要的功能模块，如肌电模块等，根据肌电测定运动阈值。
	5.4　可在治疗场所设有抢救相关设备和消防器材和设施。同时，由于设备强烈的间歇性噪音，应为治疗者和患者配备耳
	5.5　操作开始之前进行设备安全性检查。
	5.6　治疗室配有头部固定装置的椅子或医疗床。

	6　专业技术人员能力
	6.1　rTMS专业技术人员上岗资质
	必须由经过专业培训的执业医生、医技、护士担任。必须接受具有资质的rTMS培训基地的培训、进修至少3个
	6.2　上岗后教育
	需要接受每年的继续教育和督导，进一步规范和提高标准化能力。
	6.3　操作人员应有的急救能力
	操作人员应具有一定的急救能力，熟练掌握心肺复苏、癫痫发作的处理流程和方法。IFCN2021年指南推荐

	7　操作流程
	7.1　rTMS安全性筛查
	7.2　患者准备
	7.3　制订操作流程
	7.4　选择明确治疗方案

	8　rTMS诱发的不良反应、禁忌症和安全要求
	8.1　对rTMS诱发的不良反应进行知情告知。
	8.2　不良反应
	8.3　禁忌症和安全要求

	rTMS推荐治疗方案
	根据国际临床神经生理学联盟（IFCN）2020年发表的治疗指南，介绍目前已有的各类精神障碍的rTMS

	参 考 文 献

