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[ Abstract] Deep transcranial magnetic stimulation (DTMS) is a new non—invasive physiotherapy
intervention technique developed based on transcranial magnetic stimulation technology. It has the advantages
of deep target and wide range of action, and has outstanding advantages in the treatment of mental diseases and
mechanism exploration. This paper mainly introduces the clinical research progress of DTMS in mental diseases.

[ Key words ] Transcranial magnetic stimulation;

Depressive disorder;

Schizophrenia; Review

Fund programs: National Natural Science Foundation of China (81371479); Youth Project of Shanghai
Municipal Health Commission Clinical Research Project (20194Y0037)

i A o QPR A 0 B0 | SABAE 552 — SN 2
REPESNG , 25 WA 7 /2R M 1) 1 2RI T ik,
SRTTAT 573 S5 R N 2 7 8022 B R 2 ek
it 37 , PR S2E T 4l B B IR Y 7 A0 28 P S R
() A o ABAT 258 28 Pt ) A [ Pt A A — 2 Jmy B A
CAAANRCER A 2 VAT THE AFOUE LIRS 0 2 1255, iR
TR 22 Fi g ) 384 (deep transcranial magnetic stimulation,
DTMS) £ ARA5 L% 2, DTMS /A —Fh G 8 i ) 2
O, BAT AT 0 | R L RS R S
K BRI R FERINRYT 25 Rl 25 050
ATAER, DTMS FERS R~ N -5 H AR AHOCHT
FAMREZ | PRI, IHLESS DTMS HORTERG il
3t R I B B AR 9 e

— DTMS fYFEA S R fE 5

L SRR ) A S 3 NN = 8 Pl R R AR
Je—FIVE T R K2 22, I FHAZ A iR % 3 7 A 2
HL UL LA 0738 g S 0 22 20 B 1 Sl F AN, DT 552 i i
A A 280 Sh A RERIEOR o BT =, 78

BRI (> 5 Ha) T &8 i — i £ koo &5 7= 4= 5 1k
RN, FEOM 2 TT 24 A R N, R B R3S 5 (long-
term potentiation, LTP) % Wi, Ifif filk 4(Z9 1 Hz) &
SEUP 28 T XA P AR, B s AR 41 7 (long—term
depression, LTD) % "', PRI TMS AT DA 45
i DX S A A 5 s 7K B

2. DTMS W3 1558 1) 2 i gl i S Re g
Jry R A5, HLE S ANKE B, TE 27% ~ 32% (1) 3
VA R E] HFRAREAR S O T X SR, &
J&T DTMSEAR . DTMS ) F A8 1 R ok o™= A
RV ARG B S5 A S A P R e B A
A AR 5 15 58 28 G RIOA T TR)RE T 28 A Bt 5 RR
e AN BRI AT 20 AN, O AT A
TR, JE T, X2 J2 K v/, BeA R/
G, TN R T

3. DTMS A H BIZE B8l . DTMS 3 52 ff FH 4 6 H
B2 P8 = A i Ve T, H T H B2 B 4G H ~ HY
LETARIS L, KRR F ST M HL, H2, H7 X



T 228955 S5 942 20204 5 A 20 H %5 20555 5] Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5 - 361 -

3FPLRIE VAT . 454 H BRI R P 7= A= o) ) J 2
FEAKHIR] , AEAS[R] 7855 %5F o AS [R) P SR Ao, i HLL
2 Bl = OO R AR I, DAZEM R 3 5 H2 408 &
BN i A - St 5 T H7 2 B 3
FOAHF IS, G2 SRR Y 8 R R L
2528 H Y2 P a3 IX Sl R TR IR, 8 I 2k P )
WIRFRZ N 3 em®, T H A2 Pl E 3 0% i 2 252 v R
2N 17 em’s FBGEHY 8 T4k B e LIk i %
M FE1~2em XL, 11 DTMS 7] DUl 2k E 3R
I N EIRE )6 em 1Y X8, HARTRE B+ Fr i H
4% A H IR PR 7S

. DTMS TEAF B h oY

LA 2L . 2FRA 0.5% ~ 1.5% M AE N R
A A 2, O ARG S A | IR B
TR AT . L)l SR —Fh e B S
BATE DL T BRI SRS , B2 W ARG #4324 1 A8
FHHH 50% ~ 710% H LIV, BARBUEHOR 259 %F
REARA R, 1BATS A 249 25% Wy B 2z 1,
VFZ W 5E R B ZIWT 5 A7 407 [l Broca X, 5~ #%
o1k 1 N a1 O S s P S ) g e A
WA L i TR R ML) T Pk B
I RO ) 1 SR Ak R ) B DX A 3 B 3
g, L] L% il v DTMS Ja 97 si/r ml Lk 2>
IXLEERA 1) 551G B

H AT A A 2 50 % T DTMS 14 7 835 BH 1 5 IR
FIBEST , BF 9T 45 AN S AR ] Rosenberggﬁf‘ o kAT
T — T bR 2R 5, H 2R X 8 5 B 12 W
SRS B A3 B0E B A3 S0 IR B A ) SR AT T IR
DTMS &7 , L)W e & 2 (Auditory Hallucinations
Rating Scale, AHRS) FIBHPEREIR T A2 53 (SAPS) 7F
FEL]WRER AR . A2 10 R YT IR (n=5) A,
SRAEIRYT 45 RIS AHRS PE43 B AIK T 34.5% , SAPS ¥
SRR T 23.19%, (BE S Bl U7 I E] ) ZE S, R AR AN
BN, MAE 352 20 RGBT 19 B 3 20 vh (n=3),
TEIRIT 45 WA AHRS 2 3% 1 27.8%, SAPS I % T
13.75% , iX SRR AR B TE 14 H S R RE DT e
ek, BEJGAATTAE 2012 4 HEAT T XUE X IEAFST , 36
A 100 B 52 i TIRIT (10X DTMS 7 2), P41
LIV o3 BORR AR Tk s SR, TEIR YT 40 AN DA 2H
Z 18], AT — M 2 RS R T BRAERT
FEINI T J2 J2 808 5 RGOy, S
PEZ T AT BE 512 DX 3 2l S8 A G, AR A i e

VAT LI 2 X Sl 25 1 2 BE VS BR TR 5 R 48, A\
AL IWT AR 2 R FOR SR AU

XPAE A 43 S0E R, DAMCE: B MERE IR o 3236
SRR EEY, B IRIE AT S A S e
ANEHNTERR R A EBA I IA R I Hi 0 -
JoR RGO R RO A SN L BT RS R
3 BLRE R BRI IR , AR E A AT e A
FAT [0] J BT A5 Bl DT el B AR o B T
BB, Levkovitz 252 HEAT T — 00 F 16, fd
H1 2RI Ae 8 AMIRT AU K2 5T, 451% 4 20 Hzo,
TE15 B BE T, A 1001588 T 4 FIGYT . 18
ST A G B IR R R A T
b, 485 -3 T 1 16.82%, A 70% 1 5 3 3P IR Y7
BN ﬁﬁLinsambarth%[zﬂﬁﬁH H2 2k B %} 18 141
i AT R0 R AT U0 i 8 - ) v 43 (18 Hz) Al
B, IR YT A5 R BB 0 B MR SE IR i R VT 41 408
A(19.8 +5.7) v, 4 T IHPEAEIRPE P2 B [ T
54%. WABIRINR , R 2RI T R
Pk i A A0 P AMO P ot o 1 S A K, 2L
TG SR, I e FAPERIR >
AR BT OC T DTMS IR T FIEAE AR 09 67 58 8= A
R, ABBIEGE SAEA 3 /b, T T 2 W I PRI R
TESE

2. PPABYE . FFEEPPABAE (major depressive disorder,
MDD) 7338 AREH AR AT N 10% ~ 15%, 2 i
DR Z — . DUMARZ5 Y B A2 —Fi G
(EARYT 52X, SR, & 23 AR AE £8 e LA B ]
YYNEYT IO ARG ] R, T 24 A HAAE AR
B TS A i DR Gl L AN RO I s A
) ANREFH 250307 R, DTMS & — A 2
Pk F BT 1L, MDD (3577 & DTMS 7E4% #i
Yo I P BB ) B R BUR

CA ZWEFE R, ZE MR- S K 2 7R
7 2R T I 2 AN SR 04 G A 38 0 ot 9 o i 2>
T, AR IE PR A B 2 DX 3 ) AN T BR AL 2575 51
M, X — XS DI REE TG SN R E SRR 2 M
ZFAR AT TP AR BIE ST, 2O FA I 2 J5 )5 3
IKAFB IR IABREAR AL Z — o EARTEARIE
[ 22 PR TS R A e TR A 2
RS e AR 77 A B G 3 R /NAS i DA BI SR TR 1)
JBT B2 JBT T RN S X, B S IR R b R R 6 T
INSGEIERREAR . HEIOCT DTMS RS T HIHRAE i BF



- 362 - 2 SRR A 20204E 5 H 20 HES 20555 58 Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5

I, 7N (R AR R R A RS S A AR . Rl
— IR T 1905 . 3L 368 f51] f 34 1K) Meta 3 AT T
FEE N, YA [, f ] H1 GRS T 8 P4k
P R % T 10 2 5 M AR AR AEIR . Levkovitz 252
R PEAT T DTMSI4 97 MDD Y BEHL XU X 1 £
OFSE, EHRZE T 2126 MDD [ 112 & (Z /X 2 Fp
PUIAR 250697 AN 2 AR A . A E4
WHEAT T 20 R DTMS(FT A K2 2, 18 Ha) 1697, A
e 2 R Tk, 128, EERIREIFAA S
S35 R A 5 T JR A AR 1 38 (HDRS-21) 3143 Fil
SEfRR AL, 450 /R DTMS JAY 7 {#i HDRS-21 3
T 6.39 5, ARFIFA S T 3.28 47, DTMS
LA ) B N G2 iR 2 s T O AL, A
12 JE R AR PN, B SRRORI PR SR8 4 =2 ] (1 3 2 2%
SIS, M—IGIA T 175904 5 DTMS I5) 74
BBIEMFFE ) Meta 23T R REIESE T MDD £ 7 /=5 45
DTMS {475 IR A TR A il i 7, g )
0, DTMS J&— AR y7 MDD A3 T it i, %+ T
PUIAS 25 0TS 245 5% TCAK 0 £ A N2 411 o
3.5 3H RE: 9 GHE & — A B R R
2% ~ 23% [EFRIEBAG ™, FUA 40% ~ 60% (¥ 2
WITAR WRFE R, B 5 - SR AR - g - B2
Jit (cortico-striatal-thalamic-cortical, CSTC) ¥F 1% 5 78
MFEA X, BRIAAE W K CSTC BR B4 1) T A A0 it 39
Sw, AL HE 45 i (orbito frontal cortex, OFC). FifF1
7 1] (anterior cingulate cortex, ACC) F1 &G ) 20k A4
(132 OFC R ACC 5T B SOk A g — 38 43) Y H%
T Meta 73 AT &30, 28 F R ST A7 8 3 7 I R
ISEFHANGE 2 BT D >, T s e o o
TRIY DTMS 497 5/ BE SR AT Sk omaa etk . H
A & F DTMS V6 7 5 38 iE I WF 5%, Carmi %[34]@%
H7 B A TR R iR 2 i 5 & B, 7 N i
BT R 0] DX A T = A DTMS 38 mT LA 3
VD SR I RERE IR o TS AT SR AT T — 30 R
Z vt BRI OUE 22 300 %) AR 6, 4 A9 99 ]
5 IERE B B BE AL 9 BC 21 5 451 (20 Ha) 3P iR
ST, 6 JE . 452 DTMS VA YT 1Y H 35 114 5 38 4
ARAEFVT 4 T BEIR B BH 2 R 332 PR 7 19
B, AR H381% M 11.1%, TELDNA G
AR DT, W67 A RN 45.2% , DhREGA TT 40
BRI 17.8%, WAL 22 [0] Y i 25 25 S5 A Bt 17 {4
FeAAE . 2 [E B 24 it 4 B1R) (US. Food and Drug

Administration, FDA) 7£ 2018 4= 4L i T DTMS JH T 5if
TERERIRYY , B DTMS A 8% IA R 25 25 9 Fnc B
TS NAS T8 53 FOSERAEAE £ A5 A — P R 4T Fthe it

4. W) S5 fel FH A« 49 {5 (substance use
disorders, SUD) V&¥T7 RIXE, BUA I TR0 % , 1
INT PR T R B 2RI AR
AR A B4 i SR8 T T S i) B2 AR A R ik 1
MY, ShEE B4 5 ERaMI AT A E, 4
75 ok 21 VS R g s e DA e 355 P 00 o )
EPERERT R [ SUD 32U B4 1 28 18] % (B 14 )
F2 R SCIR AR #) B, ISR 24 TR
FHH 2l mT DAk B8R Y B2 J2 T i X A HL 3750 B0
A, DTMS 2697 4 Fh SUD B9 A 7 B2 s 818 )7
o FEEGT— I LSS X BRI PRiE6  , Harel
a7 FE AR (10 Hz) DTMS 3K 347 T RS fif P s g
R, S5 R 5P BGA T A (h=14) M HE, B
SIRIT A (n=16) I BERK IR &R AL, It
Ah, FEIRIT R 3 AP, ELSIE YT 41 ACC AN Pl 45
I R i 2 e ) e 22 X e i, X e B P
MR AR S A & VB R IR & 9. Dinur-
Klein 25 % SEAL T (8 T DTMS 5 385 04000 i 45 - 1 22
X e T RS R B RO 2, B AR DTMS Jil
JE T TR A5 DR 2 AT e A A s 2 5, (H
i DTMS 41 19 2t Je oty T I RE AR /b, 7 e %
B, 5O L, =8 DTMS e (61~ H)
B JE iy T T A 0 R S o ) . AR
AR DTMS(1 Ha) PR 2% . il 5 2, HETHYJLI
WFFTARAE TR0 UE R , W 45 DTMS 78 20 1 (0
JPJ5 2 ~ 124 H) 697 5o 86 SUD SEMR 7 Tl GE 2
B,

= /hgi 5

FoA B IE 1 3 B DTMS £ AR Sk IR 2 4
AT AZ ), AN R RO AR X A P 0 H:
S PARIE S o 30 0 , %7 ¥k A% B . A G e
Mo (H DTMS 7= A= T7 85 00 A 1 2 il o A BA A, AT
e 0 22 [ REHLRUTE 22 Fet 370 o BRATE 5% (s R ZR 1),
PEAT B RAEAS (4 1 R AR 06 it — R R, IF oK
DTMS -5 oAb i il 3B A Cln e AR 523697 L 2891 ELTR
FEL SR L 2 o 2 ) R s v 28 e ) R4 T Lk
8o BN, ORI £ 53657 AR N &,
TEIT PR AN 1230 2o o B - R 1PA | 38
N i A AR BRI . 2 T AR DTMS



2T SRR T A 20204F 5 H 20 HES 204555 5 Journal of Neuroscience and Mental Health,, May 20, 2020, Vol.20, No.5 - 363 -

IRIT B, FEAT T HA R E R B 258 2
BT E AT Z RN . Bl DTMS 26 Bl B A A
WITEACHE | X 22 2R BB BOR R A s AT 22 AR
AR, L5 BN R R~ A8 B 30 ) L)
MFEAL , B A A BBIR AT FALIE A [R5 A 4L A5
L BRI A R g i R AL iRy 7 7 5%, il
DTMS AR —BhA R Y7 5 12k 38 B IR L X}
23 IR T R R AN RE R G A SR 2

PRI SO P 1EE SRR AT SCR IO A £ i

EEREER RURE RSUBIT ABUKR , X6 &AL
5 % X W
[1] Voineskos D, Daskalakis ZJ. A primer on the treatment of

[8]

schizophrenia through repetitive transcranial magnetic stimulation[ J ].
Expert Rev Neurother, 2013, 13(10): 1079-1082. DOI:
10.1586/14737175.2013.840416.

Johnson KA, Baig M, Ramsey D, et al. Prefrontal rTMS for
treating depression: Location and intensity results from the OPT-
TMS multi-site clinical trial [ J ]. Brain Stimul, 2013, 6(2): 108-
117. DOI: 10.1016/j.brs.2012.02.003.

George MS, Lisanby SH, Avery D, et al. Daily Left Prefrontal
Transcranial Magnetic Stimulation Therapy for Major Depressive
Disorder: A Sham-Controlled Randomized Trial[ J |. Arch
Gen Psychiatry, 2010, 67(5): 507-516. DOI: 10.1001/
archgenpsychiatry.2010.46.

Cusi G, Dougherty D. Correction: Somatic therapies for
treatment-resistant depression: ECT, TMS, VNS, DBS[ J |. Biol
Mood Anxiety Disord, 2013, 3(1): 1. DOI: 10.1186/2045-5380-
3-1.

Aaronson, Scott T. Transcranial Magnetic Stimulation in Clinical
Psychiatry“ 1. J Nerv Ment Dis, 2008, 196(3): 259-260. DOI :
10.1097/nmd.0b013e3181663bch.

Roth Y, Zangen A. Reaching Deep Brain Structures : The H-Coils[ J ].
Neuromethods, 2014, 89: 57-65. DOI: 10.1007/978-1-4939-
0879-0_4.

Roth Y, Levkovitz Y. Safety and Characterization of a Novel
Multi-channel TMS Stimulator J ]. Brain Stimul, 2014, 7(2):
194-205. DOI: 10.1016/j.brs.2013.09.004.

Tendler A, Ygael N, Roth Y, et al. Deep Transcranial Magnetic
Stimulation (ATMS) - Beyond Depression[ J]. Expert Rev Med Device,
2016, 13(10): 987. DOI: 10.1080/17434440.2016.1233812.
Roth Y, Amir A, Levkovitz Y, et al. Three-Dimensional
Distribution of the Electric Field Induced in the Brain by
Transcranial Magnetic Stimulation Using Figure-8 and Deep
H-Coils[ J ]. J Clin Neurophysiol, 2007, 24(1): 31-38. DOI:
10.1097/wnp.0b013e31802fa393.

Rina Maria Zelaya Vasquez, Saracco-Alvarez RA, Olvera JG,
et al. Transcranial magnetic stimulation for negative symptoms in
schizophrenia: A review[ J ]. Salud Mental, 2010, 33(2): 169-
178. DOI: 10.1097/332.169.178.

Bersani FS, Capra E, Minichino A, et al. Factors affecting

interindividual differences in clozapine response: a review and

[18]

[20]

[21]

case report[] 1. Hum Psychopharmacol, 2011, 26(3): 177-187.
DOI: 10.1002/hup.1191.

Shergill SS, Murray RM.Auditory hallucinations: A review of
psychological treatments| J ]. Schizophr Res, 1998, 32(3): 137-
150. DOI: 10.1016/50920-9964(98)00052-8.

Linden DE, Jandl M, Formisano E, et al. Activation of Heschl's
gyrus during auditory hallucinations[ J |. Neuron, 1999, 22(3):
615-621. DOI: 10.1016/50896-6273(00)80715-1.

Lennox BR, Park SB, Medley I, et al. The functional anatomy
of auditory hallucinations in Sﬂhizophrenia[ T1. Psychiatry Res,
2000, 100(1): 13-20. DOI: 10.1016/50925-4927(00)00068-8.
McGuire PK, Shah GM, Murray RM, et al. Increased blood flow
in Broca's area during auditory hallucinations in schizophrenia[ J1.
Lancet, 1993, 342(8873): 703-706. DOI: 10.1016/0140-6736(93)
91707-s.

Rosenberg O, Roth Y, Kotler M, et al. Deep transcranial
magnetic stimulation for the treatment of auditory hallucinations :
a preliminary open-label study[ J]. Ann Gen Psychiatry, 2011,
10(1): 3. DOI: 10.1186/1744-859X-10-3.

Rosenberg O, Gersner R, Klein LD, et al. Deep transcranial
magnetic stimulation add-on for the treatment of auditory
hallucinations: A double-blind study[ J ]. Ann Gen Psychiatry,
2012, 11(1): 13. DOI: 10.1186/1744-859X-11-13.

Marzouk T, Winkelbeiner S, Azizi H, et al. Transcranial
Magnetic Stimulation for Positive Symptoms in Schizophrenia: A
Systematic Review [ J/OL ]. Neuropsychobiology,2019,10:1-13.
DOI: 10.1159/000502148.

Andreasen NC, O'Leary DS, Flaum M, et al. Hypofrontality in
schizophrenia: distributed dysfunctional circuits in neuroleptic-
naive patienls[ J 1. Lancet, 1997, 349(9067): 1730-1734. DOI
10.1016/S0140-6736(96)08258-X.

Reid MA, Stoeckel LE, White DM, et al. Assessments of
Function and Biochemistry of the Anterior Cingulate Cortex in
Schizophrenia [J].Biol Psychiatry, 2010, 68(7): 625-633. DOI:
10.1016/}.biopsych.2010.04.013.

Levkovitz Y, Rabany L, Harel EV, et al. Deep transcranial
magnetic stimulation add-on for treatment of negative symptoms
and cognitive deficits of schizophrenia: a feasibility study [ J ]. Int
J Neuropsychopharmacol, 2011, 14(7): 991-996. DOI: 10.1017/
S1461145711000642.

Linsambarth S, Jeria A, Avirame K, et al. Deep Transcranial
Magnetic Stimulation for the Treatment of Negative Symptoms in
Schizophrenia: Beyond an Antidepressant Effect[ J ]. J ECT,
2019, 35(4): e46-¢54. DOI: 10.1097/Y CT.0000000000000592.
Kumar N, Vishnubhatla S, Wadhawan AN, et al. A randomized,
double blind, sham-controlled trial of repetitive transcranial
magnetic stimulation (rTMS) in the treatment of negative
symptoms in Schiznphrenia[ J 1. Brain Stimul, 2020, 13(3): 840-
849. DOI: 10.1016/j.brs.2020.02.016.

O'Reardon JP, Solvason HB, Janicak PG, et al. Efficacy and
safety of transcranial magnetic stimulation in the acute treatment of
major depression: a multisite randomized controlled trial[ J ]. Biol
Psychiatry, 2007, 62(11): 1208-1216. DOI: 10.1016/j.biopsych.
2007.01.018.

Gellersen HM, Kedzior KK. Antidepressant outcomes of high-

frequency repetitive transcranial magnetic stimulation (rTMS)



+ 364 -

[27]

2 SRR A 20204E 5 H 20 HES 20555 58 Journal of Neuroscience and Mental Health, May 20, 2020, Vol.20, No.5

with F8-coil and deep transcranial magnetic stimulation (DTMS)
with H1-coil in major depression: a systematic review and meta-
analysis [ ] ]. BMC Psychiatry, 2019, 19(1): 139. DOI: 10.1186/
512888-019-2106-7.

Levkovitz Y, Isserles M, Padberg F, et al. Efficacy and safety
of deep transcranial magnetic stimulation for major depression:
a prospective multicenter randomized controlled trial[ J ]. World
Psychiatry, 2015, 14(1): 64-73. DOI: 10.1002/wps.20199.
Kedzior KK, Gellersen HM, Brachetti AK, et al. Deep
transcranial magnetic stimulation (DTMS) in the treatment of
major depression: An exploratory systematic review and meta-
analysis[ 1 1. J Affect Disord, 2015, 187: 73-83. DOI: 10.1016/
j.jad.2015.08.033.

Ruscio AM, Stein DJ, Chiu WT, et al. The epidemiology of
obsessive-compulsive disorder in the National Comorbidity
Survey Replication[ J1. Mol Psychiatry, 2010, 15(1): 53. DOI:
10.1038/mp.2008.94.

Jaafari N, Rachid I, Rotge JY, et al. Safety and efficacy of repetitive
transcranial magnetic stimulation in the treatment of obsessive-
compulsive disorder: A review[ J ]. World J Biol Psychiatry,
2012, 13(3): 164-177. DOI: 10.3109/15622975.2011.575177.
Alexander GE, Delong MR, Strick PL, et al. Parallel
Organization of Functionally Segregated Circuits Linking Basal
Ganglia and Cortex| J ]. Annu Rev Neurosci, 1986, 9(1): 357-
381. DOI: 10.1146/annurev.ne.09.030186.00204 1.

Bear RE, Fitzgerald P, Rosenfeld JV, et al. Neurosurgery for
obsessive-compulsive disorder: contemporary approaches[ J ].
J Clin Neurosci, 2010, 17(1): 1e5. DOI: 10.1016/j.jocn.2009.02.043.
Trevizol AP, Shiozawa P, Cook IA, et al. Transcranial Magnetic
Stimulation for Obsessive-Compulsive Disorder: An Updated
Systematic Review and Meta-analysis| J |. J ECT, 2016, 32(4):
262. DOI: 10.1097/YCT.0000000000000335.

[33]

Lusicic A, Schruers KR, Pallanti S, et al. Transcranial magnetic
stimulation in the treatment of obsessive-compulsive disorder:
current perspectives| ] ]. Neuropsychiatr Dis Treat, 2018, 14:
1721-1736. DOI: 10.2147/NDT.S121140.

Carmi L, Alyagon U, Barnea-Ygael N, et al. Clinical and
electrophysiological outcomes of deep TMS over the medial
prefrontal and anterior cingulate cortices in OCD patients[ J ].
Brain Stimul, 2018, 11(1): 158. DOI: 10.1016/j.brs.2017.09.004.
Carmi L, Tendler A, Bystritsky A, et al. 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,
2019, 176(11): 931-938. DOI: 10.1176/appi.ajp.2019.18101180.
Diana M, Raij T, Melis M, et al. Rehabilitating the addicted
brain with transcranial magnetic stimulation[ J ]. Nat Rev
Neurosci, 2017, 18(11): 685-693. DOI: 10.1038/nrn.2017.113.
Harel M, Barnea-Ygael N, Shalev H, et al. Deep Transcranial
Magnetic Stimulation Over the Medial Prefrontal and Anterior
Cingulate Cortices Alters Brain Connectivity and Reduces
Relapse to Alcohol Use[ J ]. Biol Psychiatry, 2019, 85(10):
S108. DOI: 10.1016/j.biopsych.2019.03.272.

Dinur-Klein L, Dannon P, Hadar A, et al. Smoking Cessation
Induced by Deep Repetitive Transcranial Magnetic Stimulation of
the Prefrontal and Insular Cortices: A Prospective, Randomized
Controlled Trial[ J ]. Biol Psychiatry, 2014, 76(9): 742-749.
DOI: 10.1016/j.biopsych.2014.05.020.

Karolina K, Imke G, Maria S, et al. Can deep transcranial
magnetic stimulation (DTMS) be used to treat substance use
disorders (SUD)? A systematic review[ J |. BMC Psychiatry,
2018, 18(1): 137. DOI: 10.1186/s12888-018-1704-0.

(ffcke H A - 2020-04-11)
(RSOt AT



