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[ Abstract] Transcranial magnetic stimulation (TMS), as a common therapeutic technique for major
depression, has been fully confirmed regarding to its efficacy and safety. Whereas a proportion of patients
with depression do not respond to standard TMS. This may be due to the high heterogeneity of individual brain
structure and function in patients with depressive disorders, resulting in patients’ insensitivity to TMS with
traditional localization and fixed parameters. Currently, neuroimaging and neuro-electrophysiological techniques
have been applied to the localization of TMS stimulation targets to realize the individualization of TMS treatment

and improve the outcomes. This review summarizes the individualized treatment protocols in current studies, in

order to provide ideas for the clinical precision treatment of TMS.

[ Key words ] Depressive disorders;  Transcranial magnetic stimulation; Magnetic resonance imaging;

Electroencephalography; Review

Fund program: National Natural Science Foundation of China (82102673)

PHNE = — A% By IR , DAK B JE O S 1R
K EE G KA, WHO XA & B 7, & 3374
FERRE N 44%, HE x FHRTEE N & EHRRF
AL RE2019F W T AAERSE T, I
AE 12 A BRE N 2.1%, ékéwﬁm’ﬁiyu%, A
R A HEILS5 000 P, RAE A AT A0
W M B aE st fﬂfxﬁso% W T AT K
BREWAERGUERD ., B3N ERED
W on A M TAE, HEE XA LA Fﬁ%%f‘
WA R AR 2R B, BEFRNBT
yz%m%%fﬂﬁﬁiié@ﬁﬁk,E!(%%fﬂﬁﬁf@%‘éﬁéé}ﬁgo
2 J5 7% | % (transcranial magnetic stimulation, TMS)

— b 2T el kAR RL By TE A B B R, A A A
Ji cvek ik 3 4 R K R L P A R B L,
T % v K X A o i 2 W VE B, 2 2008 4 A B £
B i Fn 7 4y % 32 Ky (Food and Drug Administration,
FDA) 4 F #0836 97 7 TMS 4 3 — A &
BRI B8 Y 07 i, BT 5 WM B R B Rt
o AT, TMSIB ST Srap st il B H B A . —
Metaéy\?fﬁiﬁ,fi)“ﬂllmﬁqjﬁi%“mé’ﬂr’é‘vﬂfﬁrTMSZ%W%
S BT A7 7+ (dorsolateral prefrontal cortex, DLPFC) 77
R, BETHRMERH293% ", b —NE
B RAAE B e UM, T S TMS 3697 7
EHERG WS, BHRERK, thEPERF. W



+ 458 - PR SR A 20224E7 H 20 HES 22855 78 Journal of Neuroscience and Mental Health, July 20, 2022, Vol.22, No.7

S EBEFEWERENMRMTMS BT R M T T47
Mo MEEITHG T E R EH NHEH
M mapse s BE %5 ramiMEezRr, &
FRBTMS T 5 KM £ Fa x4 % X
AT EE, MR BT FEHTEE AN, &
R A 2 %t s o 4 v, A 3R ST B DL KGR
RS

— MESTMS J7 35 b B TR 1

e K R B AL AR S em EALET, BT
R s RFHANEH RERKGETS em &L,
5 “BeamF3 %7, ¥ E R 10~20 R4 5 F3 L & 4
AT R, R, R FEF, TR EHF R H
X By 56 7 T A B AR, B Y B K R fE
HEMm e Mg ETanER, AAEMLRETF
HME, THEEEERNEGH EZNREERKX
5, AR RA, AR EETE, REBITE
B TR AR,

Wesk, B B RS B A Y B R R W
e A FHEMEER, BT T E
— Il Meta 2 A7 B 7= A~ Bl 9 %2 (20, 10, 1 Hz), R 0 78 &
(110%, 100% . 90% F1 70%) F1 4 K 7| E(< 1 200, =
1 200) £ % i MU AE B A o 0997 22, R WA
S8 4V B 2 K TMS 96 97 B0 5 0 b g R I T2
B, AN b R 85 B FT DR R 32 8 TMS 37 3
0 F R

PR, FENA EAA A E BT T EU
RETMSHEH M, WEARRY HEBLEHEYE
BOR WK e 4% 52 IR e B R S B AR
HTMSIT AR B4R B T T #6 M o T 22 W R B2
FIA AR AR GG ML HE B & F B0k
B, RV R B E AT X

=AML L E TMS 36 57 30T IE 8 B 58 R

1.2 F 4 Ay w3 3k A& 1% (structural MRI, sMRI)
AR sSMRIGE W& B i K& A AT
TMS £ i &6 4% 8 R A 4 % 5 5 % B sMRI# 3E &
BLWMEA EHEZWS em T EMW, %5 FR
HWE LR EIF R I, AT AR A
Bl EmyrmERI RN RS, £ T sMRIH
2 B R % E A 'TMS | 3% DLPFC F X . 7
Fitzgerald & " Fn 3l 2 & S W #F % #, 5445 em
MM, sMRIE £ 89 rTMS R 41 B - ) 7 B 47ty
T8 w4, B #F R K T sMRIE (L 8 TBS #| #%
B 5 G R AL AT R, (2 sMRI 4L fo
EHAEMAB AL THTRER; MALE

WARFMNETH T MRNER, 555 cmE
i 7% A8 th, sMRI G| % 8y 7€ K M 0 3% & R #
(prolonged O -burst stimulation, piTBS) & 77 2% & 1%,
B R ERAT R K sMRIE L % 5 1 8 € L ik #EAT
B, ERAE —BNER, TREHTRAT
TR HER, B4 A RS ERANFEL
HAEWHENABE R AARLESRERET
o WSk, A D BB T R sMRIE AL R # T 4
DLPFC X 3, #m il 5 J& = A0 S # 79 U o 81 &
(dorsomedial prefrontal cortex, dmPFC) .
RO VAT W, # H sMRIE L34 57 AN AE 89 78 J
A 15% ~ 83%, A H 257 5 xF LA P i 3
B gk BT, T sMRIBY 2 B AT AR B
FERHATAMRMTIMS BT 7 24, EAHREE
T AR BRI BIBALE T ERFARER, KB LA RE
R B sMRIW # 2 2 AUR AR 5§ 15 507 A A K
HEH,

2.4 F o ik w25 4R A % (functional magnetic
resonance imaging , fMRI) By /MA L € AL : F| A fMRI
24 5 R AR 5] 3 0 AR AL AR Y R B
Bl R B R o e N B TR A A L B
ET sy, SAMABT, LERS
TMS i #0857 2. IMRLE L o £ T # B A
fit % £ 4R AX 1% (resting-state fMRI, rsfMRI) 5 £ 4 &
) #E W 3t R A4 (task-related fMRI, tfMRD, 7 H
AT AF 5 B, B T osfMRI B TMS 36 97 1 F 8 &%
o rofMRITT L2 18 480 ) fi (X 22 Je] B9 o o 3
BB RERE — MR A, LI
L, IR, Cash %2R T — it H A
%, f47E rsfMRI 3 36 A2 PR VE M B 30 9 2 MR
fo ol B ., JF ELIE & o (B B 48 45 B A T & A i,
7 *TMS 3 97 #1145 42 #F DLPFC B9 AMAAL E 47 T B
SCE AL, Fox 27 R W, A rsfMRIBIE & F, £
MDLPFCH 5 T & §7 4 # % JZ (subgenual anterior
cingulate cortex, sgACC) i 4 X & B 3 #y [X 3% ¥ 1F
AN HE S, FREA, 55 ecmEMI,
Rz B R E R BB R, AR E
B, Cole % 12142 oy 5 38 48 An ok 45 b 4 22 98 45
97 % (Stanford neuromodulation therapy, SNT) Py (i)
VIR AE B A P B R AR R 3K 21 90.5%, % 7 F AR
rsfMRI R 5] 4 7] 2.3 7 | DLPFC ¥ 5 sgACC 3 ¢ 3%
BERPHEER, EAMESMARKEL LT R
B, PL90% By 7 83 5 Bl (R4 B AME & B R E
V) VAT B 0 0% & MR (intermittent 6 -burst



2T SRR T A 202247 H 20 HES 22 555 7 Journal of Neuroscience and Mental Health,, July 20, 2022, Vol.22, No.7 - 459 -

stimulation, iTBS), F4 ko 0 38 5 % 18 000 /), 45 28
T BRI, &5 4 — TN AT AR 25
55, B JF SNT st 301 Al Stk 8 7 2% % 3k 93.33%, I
JE 4% 47 % 1k 60.00% ' 78 — TN H H ML R K 5
i 270 SNT 4 (n=14) t % 3 5 A 47 45 & % (MADRS)
DG FEE AW R AD 52.5%, B TR R M A
(n=15) 9 11.1%., —IF/NERHFRE R KA, SNT1E
AR A TMS B8 18 36 57 77 5 41 3 3080 I B A 34
BT %, BT R B E AR E o N F ML B e
HATIE L. B T PLDLPFC-sgACC A % 1 6 # 7 %
BESN AHEDBARERT by b EENL,
Elwabuchi%[zg] ey B B, HE H sfMRI, L&
DIPFCH S AWM G R 2 AERXZ AT MR
AU K1 b R e, Y TMS 3497 45 R i B E 1 T
o R % 4 63.64%(14/22) . Eshel 4% L DLPFC
W 5 BT e ] 45 o R BR B (X 3 R
B, &R T, B4 (n=13) 5§ 'TMS 41 (n=18) 3
50 B 3k B s R R AT v (I FRAE R D 50%),
BI04 1y B £ A BT E X sfMRIF T AL
T o A AR B B A, b T DL ST S B
PLSE IS M AL B TMS 3 97 o #F % 4 38 3 rsfMRI
KN MERAZHA PN AR EAEEFZTA, DT
I TMS B9 57 %%, Drysdale 2 *°) £ F] rsfMRI 32 5] 4
P2 b R M TR, DL R R AT R K
AT, T LR TR B SOR AR P G W 4 o o B B
R M AN RE 20 0k 4 Ak AR A AL, YTMS T 4 4 A
[ BT, RN 82.5%; xt A+ AL T &ty
HRHEHN61.0%; £4A N IV EEZTEHEE, AR
& 45 K 25.0% F129.6%. M 4b, Philip 2 i 1t
T 3697 BT 5 A rsfMRI R £ 2|t B4 ¥ 5038, &
I sgACC 5 Br A KX W 25 2 [8] 49 M o Ak 25 4
B, A A% G R R T K2 2 A IE M o gk
MR, ETMS T Ja b 9% 2 LI EHFer &%, Uk
B 5 V0 A R AL LB A B, R R T DLE 4R
AR A B o o fk i B X DLBUN TMS 57 2, LA
ufMRI 8 #F % 32, A D 30 5 5 F wfMRI AT € i
557 3 WM LS FARALTMS 3 57 o Neacsiu %
2 A efMRISEAT 2h f6 2 fr, B3t Z K F #HATE
B S, A S AR o A U BT B T A 2 R 4
T R R X N B R, HEAT O 4 B B9 R (TMS
REMERB T ANBmBTHRABITE, SO AEH
HAMD it 2 T W, 74— % 3t %k B 20 T1E
AT %, K DLPFC 1 3% 7% 14 {8 4L (BA46) 1E 4 |
WA, ERE T EBA KA 2RI LRI F

F B A Sk A MR T R F 48 31 AN (K 16 ' TMS
W, B R R, H5F R ME A ZE
B 5 HAMD-24 2 3t T A EAE X M. % EFTR,
rsfMRI A7 tef MR # 7] 38 34 8% 7€ AN ) 5 88 8 Fy 2%
M B SZ AN KA 8 TMS R 3803697 . H o, SNT 5
NHEETHT REWT R

3.EFPETH MR E L KEFREREN,
WA IE B A B BT Bt A B R R
oy PR, I B AR 30 A0 R & A 5 R KT B 45 17 2
REDL BN, R AT — MR
i i A7 v . PET-CT 85 4% 38 3¢ R B Jis 0 22 40 L 9 7%
g AR UL & B B R B DLPFC A AR 3t & 1%
By X 3R AE O R e R, AT SRS IT . AR
F sMRI 5 rTMS, £ F PET 0 #F % #: 4 . Herwig %'
H B 58 X 25 B I AN E AR 2 $EAT PET 43 3 , 72 DLPFC
o X P 45 G A kB B EL AR A R By X1
HER, HERAHESFMARELEHATAH, 5§
BAIHAA L, PETAMMAEREERE, K
ERGIR IR TPET MY AL 5 4% 5 % L F
WL, To A B L ph AR . 7E Paillére Martinot 47 8
HR A, EH 18F- L EH M PET 7 4 & 4 % ik
# DLPFC X 3 5 i 8y 36 AL H#E AT =8 L, £ JF B 4 rTMS
3%, 4 B B R PET & i 4 Fofk 45 2 i 34T rTMS 22
RNZFR LRI FEL, BHERAN3ML TR,
WA EAERGHARERKRAH LA RS, & LT
iR, PET b o7 48 31 # € AN AOR] 88 R DA SE 3 TMS 1Y
ANMECE AL, 18 B F 2T PET th MR AL 2 4 91 % %
DL TR AR T RS TMS 57 3.

= RS BN AL B TMS 34 97 AN IE B9 B R
R

N & X i S E AR & YD &N
R B 1] 28), W BR op R 2 ] E B R S B AT
g, EdTAHFOAMREZR, BN HSHT
b 4 5 B TMS J7 308y 5 R M

U b 22 % 1 5 B B4 52 IR R JE By AN
o FlMEERT INMEWELEHH Tﬁ(resting
motor threshold, tMT) 89 & 4 th, W JK W % JF By ) 35
BEJE N 100% E B AL, X B AR P s
18 90% . 120% < % B ¥ AL F {8, fBix 07 £33k
BY —ANEERHEE, ELRERLT, b TR7
SHESLBEBENTEATERE TR, EFHA
KM ER KEE EEWIEEH LY LIFE %K
AW HR BB, AREA, B EENRES
ZHEME R EEMEP<00D) ), Bk K



- 460 - PR SR A 20224E7 H 20 HES 22855 78 Journal of Neuroscience and Mental Health, July 20, 2022, Vol.22, No.7

Z [ 4 38 Am 1 mm, #F E HU 1.4% 9 TMS Fir
AR 3K BV 5 B4 AT oA R, R
MNSBOT AR T R R SR R, R B A
PRR B B R R R . R SNT 7 AR
R BB R R me AT TR, s R 3
KB ST R SR L R 90% ¥ Bz o B E, 2L
W7 BT T R

EEG £ A 7 DL 3R Al MK o A& (individual
o frequency, TAF) 52 3 B 4 & 0y SR (b, #F
RE W, FIA K6 IAF, £ B K357 Bl F & 5 8k
# (synchronous transcranial magnetic stimulation,
sTMS), 7 ¥ 1% 80 Rl % 2 T 1 1% 5 % 4 TMS A
W97 30 BER &L, DAIAF 1 A R, SR 4
SEAAML, oG T EET R 2k
T LR R &K 5 S TMS 7 E3AT i, MR
B R BT 2 & B 9 BB T B AR AR AL E
Xt B B HEAT B O

£ A EEG-TMS % & , [ L3 3¢ 5L Bt EEG 5 &
fik &% TMS, DL SE LR 330 18] B9 MR . IR MR ST
By W EEG filg 5 IE AR R R
WAL EXERS G EAERE, WE w TEN
FEEH M ATR B EEREEFEGNTFHIELR
W, Zrenner &' A HE A 35 M B A o A
T BRE o H Y EGG (A AL Al K B TMS H (o
Bl 'IMS), % R LA L7 k2 TATH 220, F
ELx T 25 AT AIE B B A MW Bkt £
fEFl . Price %N {# FEGG & o 0y B K
TMS R, 5 FrvE 2148 H B 7 7 E I 8997 30

GLprn, A B EAMRAMERRFE W
W K, A 1L B TMS B9 R B58 L R O
e An ) e 8] DL SE IR 5 gy MRt (2l Tt
REERD, TEAH LT RO R,

Wb RS RE

ERMRFNART, B TEERFENEER
FitE, T RE BT BR, FEEFHBSHES,
MEALTMS 697 BB T £ . 1 5& # 1R 5 ik 4% R A
B R S M A o e B R R, R R R R R
HEFRBEAMRCEMFR, WL EEF Y
1R B A R 2 R B R VE B, ) TMS 69T 4R B K
ol 54, WL LA ik 5 TMS 697 B 4 &
WA BAH R EAREN BT, LR HE & B R
J M T BB

7 B RTHY TMS B 72 o, 774 DU T i )R (1) )

WL % B IR T DLPFC F X 38, 4t %4 ] %5 DLPFC &
By B, T FRAE M XENFEAUREE
O AT AR5 (2) B T AR B TMS 3697 & —
NRF T E, B S HA THARARELARE &
B, AR ERNG KRB A Z 80, & ERAEAN
ALY PR AR 30 1 & R AN BT 7 SR Atk G 7 Rt
ATHedR, DAIE WA R & A 2 AT 5 (B)TMS B 71 5 X,
FRBSRBEESEV; @ MR AATEBERAHE
R E AW IR TMS 8 J 30857 2%,
ERRNFRY, TURLKAFERAMER R F M
2 A 3B 2 7 ik DLUSE I KA MR AL
BRI A REREN, BEETWATET,
MNMEMTMS T 2Rk h —MEFAREREN
BT E
FIZEMRIE  SCEEFTA {1 SERIA AT O3 AR 2 nf e
VEEFTMRASRA V0 SO, WO Sk R SR A BT 3K
S SCEE (AL P A VR PP B SIS 9% 96 T e,
SRR AT R

2 £ X #t

[1] Friedrich MJ. Depression is the leading cause of disability around
the world[ J ]. JAMA, 2017, 317(15): 1517. DOI: 10.1001/
jama.2017.3826.

[2] Patel V, Chisholm D, Parikh R, et al. Addressing the burden of
mental , neurological , and substance use disorders: key messages
from Disease Control Priorities, 3rd edition[ J ]. Lancet, 2016,
387(10028): 1672-1685. DOI: 10.1016/S0140-6736(15)00390-6.

[3] Huang YQ, Wang Y, Wang H, et al. Prevalence of mental
disorders in China: a cross-sectional epidemiological study[ J ].
Lancet Psychiatry, 2019, 6(3): 211-224. DOI: 10.1016/s2215-
0366(18)30511-x.

[4] HuhnM, Tardy M, Spineli LM, et al. Efficacy of pharmacotherapy
and psychotherapy for adult psychiatric disorders: a systematic
overview of meta-analyses[ ] ]. JAMA Psychiatry, 2014, 71(6):
706-715. DOI: 10.1001/jamapsychiatry.2014.112.

[5] Tibubos AN, Brihler E, Ernst M, et al. Course of depressive
symptoms in men and women: differential effects of social,
psychological, behavioral and somatic predictnrs[ J 1. Seci Rep,
2019, 9(1): 18929. DOI: 10.1038/s41598-019-55342-0.

[6] Gaynes BN, Rush AJ, Trivedi MH, et al. The STAR*D study:
treating depression in the real world[ J ]. Cleve Clin J Med,
2008, 75(1): 57-66. DOI: 10.3949/ccjm.75.1.57.

[7] Koutsomitros T, Evagorou O, Schuhmann T, et al. Advances in
transcranial magnetic stimulation (TMS) and its applications in
resistant depression[ J]. Psychiatriki, 2021, 32 Suppl 1 : 90-98.
DOI: 10.22365/jpsych.2021.054.

(8] Cheng CM, Li CT, Tsai SJ. Current updates on newer forms of
transcranial magnetic stimulation in major depression[ J1. Adv
Exp Med Biol, 2021, 1305: 333-349. DOI: 10.1007/978-981-33-
6044-0_18.



2T SRR T A 202247 H 20 HES 22 555 7 Journal of Neuroscience and Mental Health,, July 20, 2022, Vol.22, No.7 - 461 -

Cocchi L, Zalesky A. Personalized transcranial magnetic
stimulation in psychiatry[ J ]. Biol Psychiatry Cogn Neurosci
Neuroimaging, 2018, 3(9): 731-741. DOI: 10.1016/j.bpsc.
2018.01.008.

Rusjan PM, Barr MS, Farzan F, et al. Optimal transcranial
magnetic stimulation coil placement for targeting the dorsolateral
prefrontal cortex using novel magnetic resonance image-guided
neuronavigation[ J ]. Hum Brain Mapp, 2010, 31(11): 1643-
1652. DOI: 10.1002/hbm.20964.

Berlim MT, Turecki G. Definition, assessment, and staging
of treatment-resistant refractory major depression: a review of
current concepts and methods] J ]. CanJ Psychiatry, 2007, 52(1):
46-54.DOLI: 10.1177/070674370705200108.

Xie J, Chen JJ, Wei QP. Repetitive transcranial magnetic
stimulation versus electroconvulsive therapy for major depression:
a meta-analysis of stimulus parameter effects[ J ]. Neuro Res,
35(10): 1084-1091. DOI: 10.1179/1743132813Y.0000000245.
Zhang M, Wang R, Luo X, et al. Repetitive transcranial magnetic
stimulation target location methods for depression[ T 1. Front
Neurosci, 2021, 15: 695423. DOI: 10.3389/fnins.2021.695423.
Fitzgerald PB, Hoy K, McQueen S, et al. A randomized trial of
rTMS targeted with MRI based neuro-navigation in treatment-
resistant depression[ J ]. Neuropsychopharmacology,2009,34(5):
1255-1262. DOI: 10.1038/npp.2008.233.

L, PR, TKIELL, 55 N R RE SR AL 7 R 2 RS R
BORTTIVERIE M BULBE [T ] A pRl ek, 2022, 55(1):
24-29. DOI: 10.3760/cma.j.cn113661-20210408-00132.

Kong G, Shen MT, Zhang XH, et al. Comparing the efficacy of
transcranial magnetic stimulation for the treatment of depressive
disorder with different targets selection and localization[ J ]. Chin
J Psychiatry, 2022, 55(1); 24-29.

Hebel T, GOllnitz A, Schoisswohl S, et al. A direct comparison of
neuronavigated and non-neuronavigated intermittent theta burst
stimulation in the treatment of depression“ 1. Brain Stimul,
2021, 14(2): 335-343. DOI: 10.1016/j.brs.2021.01.013.

Li CT, Cheng CM, Chen MH, et al. Antidepressant efficacy
of prolonged intermittent theta burst stimulation monotherapy
for recurrent depression and comparison of methods for coil
positioning: a randomized, double-blind, sham-controlled study[ 1].
Biol Psychiatry, 2020, 87(5): 443-450. DOI: 10.1016/j.biopsych.
2019.07.031.

Zhang Z, Zhang H, Xie CM, et al. Task-related functional
magnetic resonance imaging-based neuronavigation for the
treatment of depression by individualized repetitive transcranial
magnetic stimulation of the visual cortex[ J ]. Sci China Life Sei,
2021, 64(1): 96-106. DOI: 10.1007/511427-020-1730-5.
Downar J, Geraci J, Salomons TV, et al. Anhedonia and reward-
circuit connectivity distinguish nonresponders from responders
to dorsomedial prefrontal repetitive transcranial magnetic
stimulation in major depression[ J 1. Biol Psychiatry,2014,76(3):
176-185. DOI: 10.1016/j.biopsych.2013.10.026.

Modak A, Fitzgerald PB. Personalising transcranial magnetic
stimulation for depression using neuroimaging: a systematic
review| J . World J Biol Psychiatry, 2021, 22(9): 647-669. DOI ;
10.1080/15622975.2021.1907710.

Siddiqi SH, Taylor SF, Cooke D, et al. Distinct symptom-

specific treatment targets for circuit-based neuromodulation[ J ].

[24]

[25]

[26]

[27]

[28]

[29]

Am ] Psychiatry, 2020, 177(5): 435-446. DOI: 10.1176/appi.
ajp.2019.19090915.

Cash RFH, Cocchi L, Lyu J, et al. Personalized connectivity-
guided DLPFC-TMS for depression: advancing computational
feasibility, precision and reproducibility[ J ]. Hum Brain Mapp,
2021, 42(13): 4155-4172. DOI: 10.1002/hbm.25330.

Fox MD, Liu H, Pascual-Leone A. Identification of reproducible
individualized targets for treatment of depression with TMS based
on intrinsic connectivity[ J ]. Neuroimage, 2013, 66: 151-160.
DOLI: 10.1016/j.neuroimage.2012.10.082.

Luo X, Hu Y, Wang R, et al. Individualized rTMS treatment for
depression using an fMRI-based targeting method[ J ]. J Vis Exp,
2021(174). DOI: 10.3791/62687.

Cole EJ, Stimpson KH, Bentzley BS, et al. Stanford accelerated
intelligent neuromodulation therapy for treatment-resistant
depression[ J ]. Am J Psychiatry, 2020, 177(8): 716-726. DOl
10.1176/appi.ajp.2019.19070720.

R JE, BRIGER, EFEM, 55 MR L as AHOARH BT
AR N R B 22 15 YT R IR T A 1 0L AT
BEMPLOITEL) ] h Ak, 2022, 55(1): 14-23.
DOI: 10.3760/cma.j.cn113661-20210527-00173.

Tang NL, Chen YH, Wang YT, et al. A preliminary study of
precise treatment for major depression patients with suicide
ideation by individualized targeted robot assisted Stanford
accelerated intelligent neuromodulation therapy[ J ]. Chin J
Psychiatry, 2022, 55(1): 14-23.

Cole EJ, Phillips AL, Bentzley BS, et al. Stanford
neuromodulation therapy (SNT): a double-blind randomized
controlled trial[ J ]. Am J Psychiatry, 2022, 179(2): 132-141.
DOI: 10.1176/appi.ajp.2021.20101429.

Iwabuchi SJ, Auer DP, Lankappa ST, et al. Baseline effective
connectivity predicts response to repetitive transcranial magnetic
stimulation in patients with treatment-resistant depression“ 1.
Eur Neuropsychopharmacol , 2019, 29(5):681-690. DOI:10.1016/
j-euroneuro.2019.02.012.

Eshel N, Keller CJ, Wu W, et al. Global connectivity and local
excitability changes underlie antidepressant effects of repetitive
transcranial magnetic stimulation[ J ]. Neuropsychopharmacology,
2020, 45(6): 1018-1025. DOI: 10.1038/s41386-020-0633-z.
Drysdale AT, Grosenick L, Downar J, et al. Resting-state
connectivity biomarkers define neurophysiological subtypes of
depression[ J 1. Nat Med, 2017, 23(1): 28-38. DOI: 10.1038/
nm.4246.

Philip NS, Barredo J, van't Wout-Frank M, et al. Network
mechanisms of clinical response to transcranial magnetic
stimulation in posttraumatic stress disorder and major depressive
disorder[ J ]. Biol Psychiatry, 2018, 83(3): 263-272. DOI:
10.1016/}.biopsych.2017.07.021.

Neacsiu AD, Luber BM, Davis SW, et al. On the concurrent
use of self-system therapy and functional magnetic resonance
imaging-guided transcranial magnetic stimulation as treatment for
depression [J].JECT, 2018, 34(4): 266-273. DOI: 10.1097/
YCT.0000000000000545.

Plichta MM, Schwarz AJ, Grimm O, et al. Test-retest reliability of
evoked BOLD signals from a cognitive-emotive fMRI test batteryl J |.
Neuroimage, 2012, 60(3): 1746-1758. DOI: 10.1016/
j-neuroimage.2012.01.129.



-+ 462 -

[38]

[40]

PR SR A 20224E7 H 20 HES 22855 78 Journal of Neuroscience and Mental Health, July 20, 2022, Vol.22, No.7

Li CT, Su TP, Wang SJ, et al. Prefrontal glucose metabolism
in medication-resistant major depression[ J ]. Br J Psychiatry,
2015, 206(4): 316-323. DOI: 10.1192/bjp.bp.113.140434.

Soares JC, Mann JJ. The functional neuroanatomy of mood

disorders[ J ].J Psychiatr Res, 1997, 31 (4): 393-432. DOI:

10.1016/50022-3956(97)00016-2.
Herwig U, Lampe Y, Juengling FD, et al. Add-on rTMS for

treatment of depression: a pilot study using stereotaxic coil-

navigation according to PET data J 1. J Psychiatr Res,2003, 37(4):

267-275. DOI: 10.1016/50022-3956(03)00042-6.

Paillére Martinot ML, Galinowski A, Ringuenet D, et al.
Influence of prefrontal target region on the efficacy of repetitive
transcranial magnetic stimulation in patients with medication-
resistant depression: a [ (18)F ] -fluorodeoxyglucose PET and
MRI Siudy[,] 1. Int] Neuropsychopharmacol, 2010, 13(1): 45-
59. DOI: 10.1017/S146114570900008X.

Kozel FA, Nahas Z, deBrux C, et al. How coil-cortex
distance relates to age, motor threshold, and antidepressant

response to repetitive transcranial magnetic stimulation[ J ]. J

Neuropsychiatry Clin Neurosci, 2000, 12(3): 376-384. DOI:

10.1176/jnp.12.3.376.

Cai W, George JS, Chambers CD, et al. Stimulating deep cortical
structures with the batwing coil : how to determine the intensity for
transcranial magnetic stimulation using coil-cortex distance[ J ].
J Neurosci Methods, 2012, 204(2): 238-241. DOI: 10.1016/
j.jneumeth.2011.11.020.

Frohlich F. Endogenous and exogenous electric fields as
modifiers of brain activity: rational design of noninvasive brain
stimulation with transcranial alternating current stimulation[ J .
Dialogues Clin Neurosci, 2014, 16(1): 93-102. DOI: 10.31887/
DCNS.2014.16.1/ffroehlich.

[41]

[42]

[44]

Jin Y, Phillips B. A pilot study of the use of EEG-based
synchronized transcranial magnetic stimulation (sTMS) for
treatment of major depression[ J ]. BMC Psychiatry, 2014, 14:
13. DOI: 10.1186/1471-244X-14-13.
Leuchter AF, Cook 1A, Feifel D, et al. Efficacy and safety of
low-field synchronized transcranial magnetic stimulation (sTMS)
for treatment of major depressiun[ J 1. Brain Stimul, 2015, 8(4):
787-794. DOI: 10.1016/j.brs.2015.05.005.
Zrenner C, Desideri D, Belardinelli P, et al. Real-time EEG-
defined excitability states determine efficacy of TMS-induced
plasticity in human motor cortex| J ]. Brain Stimul, 2018, 11(2):
374-389. DOI: 10.1016/j.brs.2017.11.016.
Zrenner B, Zrenner C, Gordon PC, et al. Brain oscillation-
synchronized stimulation of the left dorsolateral prefrontal cortex
in depression using real-time EEG-triggered TMS[ J ]. Brain
Stimul, 2020, 13(1): 197-205. DOI: 10.1016/j.brs.2019.10.007.
Price GW, Lee JW, Garvey CA, et al. The use of background
EEG activity to determine stimulus timing as a means of
improving rTMS efficacy in the treatment of depression: a
controlled comparison with standard le(:hniques[ J]. Brain
Stimul, 2010, 3(3): 140-152. DOI: 10.1016/j.brs.2009.08.004.
HSWKIIF, 2223, K TE . LR UGN T T 22 R A AT
IS YA YT Y 0 50 AL AT A BT S R [ ) ] AR kG i
Bhek, 2021, 54(2): 147-149. DOI: 10.3760/cma.j.cn113661-
20200408-00170.
Deng YY, Li WY, Zhang B. Research progress on the
application of magnetic resonance imaging in transcranial
magnetic stimulation for treating depressive patients[ J1.ChinJ
Psychiatry, 2021, 54(2): 147-149.

(ki 3 : 2022-04-26)

(R B 2%)

- HE

(A SaE DA ) ST hR GBS

AT BIFBET S RiEF HFRAFRER, FREQAIEE B WBAFRE, BRELEHE
HE (AP ZRIBR G TA ) BEFRCTFBRR RS R, FANTETHAE F M3k (www.ndmh.com) &
W VE43AG, 5B AT ML EMIKS , VOZIKS A A0 £ % 4 54848, F TR T BAB4E%F
PR, AR PR BT, h 5 4RI £ (010-83191160)

P SHE Y



