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Abstract

Post Stroke Depression (PSD) is a long-term and significant depression caused by neurological
deficits. It can be accompanied by a series of clinical manifestations such as sleep disorders, an-
xiety, mood changes, and cognitive disorders. It can directly affect the patient's neurological reha-
bilitation and mental and psychological stability. Depression changes severely increase the hospi-
talization rate, disability rate and mortality rate of patients after stroke. Routines are mainly an-
ti-depressant medications, as well as psychotherapy and other ancillary means, but antidepres-
sants sometimes benefit less or ineffective PSD patients, and even side effects such as side effects
lead to disease progression. In recent years, Repetitive transcranial magnetic stimulation (TMS)
has been popular in a state with few side effects and considerable curative effect. Many authors
have applied this technique to the treatment of post-stroke depression in order to minimize the
drawbacks that the patients are the biggest Benefit. After consulting the literature, it was found
that this treatment has its own opinions. To this end, this article mainly reviews rTMS treatment of
post-stroke depression and accompanying various clinical symptoms, analyzes the research
progress of its treatment, and plays a role in suggesting clinical work.
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i 5B (Post Stroke Depression, PSD) A# £ ThEe 47 f5 T8 ARF A BLEE M OBEIE N E, 7T
AF RIS . AR, OB, WFHBERE— RAIGRERNER, TTEEEHBEMNE RIS
DERE, MHRETEYNESERENERRE. BREUKSETR, ERAEENNTBAYIET,
DL SMBIFR, EHRIEAF N XNPSDEERBB/PREN, EXFRERSEANREE SRR
MR ETAL. EER, EXELFREKBE (Repetitive transcranial magnetic stimulation rTMS) PAH Elj{E
B, ST WA, D/ EERGEARNAE TR EME R, CUORBKK R RAE B EZR K
Rt W E RS ERIEIETFEAR WESHE THK. Ak, RAXEEXNrTMSIE T X 5 &L
FEA AR B SRR, St RBIT IR, AR T/EE2 ] sttt nER .
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1. 5]

— U4 BR (B BT AP 9T 7R A BRI PR IR SR, T 2016 AEMAR AL JE AR EE BB R, BN
LA 550 73, Hm R LR EDN EERE 354 N/10 TTN). LG RIRR. WT-REBA NS,
HEEE N 2R RIRIT PRIV, 2 N 18 M B A DL R &S BT S ik
I AR B EARIE N[ 1], 2EIET FROARZ B IESETES], (R T4 Ik
iE IR YT AN BT H R FRA TR G R B AE AN ZAL B B, R Dh R . I EN T RE 5 LA BN
L FE AR BRI IR m i A R B W AE SRR 2S5, UARBERE. 8. ERETRIER
ZETE SRR o A S AR A S i A S — T e AR IR, 456 B8 8 B 5K i Z A DR 9508 (R A TRURH 7 EL A
Bz —wErEEE, B P RE, EEMARER SRR, RREFAS
M, HE. S R 2R A 7 4H . R SRR TMS) & —Fe 4. Bl &
IR BRI T HR, a7 OB RRIG . MRS, BUSRITRE, HZ&XET 2007 4 FDA fitif
WE g — Pl BG4l 7% (2]

2. EELZMERIEETT PSD BIHLH
2.1. EEFHH

2.1.1. Ca” {kEitE B

rTMS Ja B 28 o BB AE F AL RN (B0 B3 #P 48 T0 /K P B TR] (R AR 22 My 1, 38 AT R I sk X i 5 e
FO 4 B 0 e R B R G B i R A 0 B T LR T 3+ SR e B (o)
i FFEhAS . (TMS A% Ca® 8l 7124 AR A Ca> AP BE O SGTE, THAT R A AMPAr/NMDAr HIKi%,
DA B a0 B B R 1) 5 = 3] 4]

ik
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2.1.2. MEBRBHRERET

S rTMS AR S-HT1A AR RIS AR A4 2, HIEAS S S-HT B2 REE
1[5 18 1% rTMS, FEKRAmAT S-HT1B 1 5-HT1A H & 2R KU A B 128 — 25 B 5 fi [8] FR 1% 5-HT
Ko fENZEH, i TMS-SPECT Ji 5%t BB 7R B + TMS JRI7 A 52 S-FR Uik Re R, & Ery
AMI BT AR B2 57 L (%) HF (10 Hz) rTMS [5].

2.13. BE5REEFEFRKEHBET

PR FR R (NTs)R R — AN 2 sh i 1 9 fk ol PR 2R (1 B O 5K, (RN & oA i R4k, (Bt i
M. 78 AD KRB, AT rTMS @it LA 5 NGF, BDNF Al NMDAr [15858 K 10 % JE by i
FE P1-42 7SI HERE o K rTMS 8901 7 BDNF 7K TR/ B8R 70 FEFUAA (1) B AR 2R A7 RE 03 T HT22
YA, AT CRAT SE AL RO S s 2 R4 VE AE v AB R R IR (6] [7]-

2.1.4. MMERN S HRGET

i REAIP Hh ORI D RE BT 5 7™ M AR T I Bl N 20 R 8. X s 0 R A B S I 7 B S I 2
ERRFEAN - A ERHPA) RS, HPA HlonS 0 4 Ty B (K50 48 — 4 2 2R (1 BB D e AT A0 R o
(flfw, DLPFC, WE&RANH, Wl PFC), NICfN, AR bR 6 U e, 3 5 A i 9 25 (i
B ARG EA B (B, REGZ, SORM)FIAZL KRG, 5, A1) #2522 MANUSCRIPT
FREMZEER, e RMMEERM ACTH. B2 M. GABA. LB, 5-Fti%). 1£SER#ME I
T, NIRRT AR S L R R BT B T (CRE) BT RIR, G5 ACTH BRI 5 B S5t e I L i
FETR8] [9]0 B 2 R0 FLm I B S At (o] b AT 70 7 A AR ORI 2l G H S A et S I X3S 2 I
RV, WA XA X . Herbert 33Xt sk 70 A B R R T AP 22 Je i) R e LA,
FREETH Bl B R 32 MR BR X A B AR, B A T D REFEAR . A2k FETC[10]. XIBEST
SEXT 30 51 ACHAR £ T U A B £ e e AR HE (B (IOFC) 72 M5 [B1(LC)~ A Ak 175 B2
JR(@ACC) AT [BI(TC) I K J2 JF L5 B BRI SR ¢, TESKIX e DXIRT e &5 47— € 20 H BB B iR
AR Sy 3 B B 5 e A B A T RS2 1]

2.1.5. MREE, FHEBFTEGHEMEIETHIET

TEHHRHREE RGEH, KA LR [ 4 28 98 R L PR ARRALE T T J000% /)N Aol 428 52 i 448 R0 2 T Jse o 4 L
S RE R R (B &8, ATP, IL-18, TNFalpha)fl [ HF&EM =4, ARG HEEROS), it
Ky FLYEFFANE SORE B[ 12], IXA b FRME AR A S5 o2 e S 188 A6 R i 1) S i 4, A e IR 882, 4
2830 AR A R RIS R M ar PEREVE T B0E A R 1 9 ke T S [13] 0 490 22 J2 I 40 L P 85t 2 45345 i I 2
REEADIR,  ARAR N RN AR TT DAARZE — Bl 5 i 22 J SO PR 8 S, 4 a-tDCS Al e-tDCS 53K
BB BT IS (5~10 R)MIBER /NI A0 AE, AP T-40 M 1 SEAE A6 5, 2 502 ML 5473 5 [14]
KT AMAET:, T2 PR R I K BB AR T2 R B IRAT 2R rTMS P15 {5 515 2 (Bel-2 1) LA Bax
T IARIL), RE—FEERY RARITESI[15].

2.1.6. B5MERRMLIET

A AT BB S BUR TR AR, NIRRT A R BN A A T AR, dH Ak g
JRAG M TCANILA - #0240 5 X 26 R T8 I Ca® Ml [RID A 2 e U I FE16] LA 5 NMDAr K #ifr)
LTP 53 K[17], BN E TGRSR IR 2 MR 7. 7E/NRUIRE R, rTMS 1555 0 27 4k et 5
FI(GFAP)TE TR T A M 5% 5%, GFAP &2 55 20 B 28 10 40 B 42 (1) Fh 1) 22 (TF) B T R TF I 45 [18]
R 2B 1B TG R 2 3 T R IE BR ALAR RIA T TR MU AR AL R, 4 B T 9 Al Py <146
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2.2. FREETTREMEHLEHI

A H 28 P ORI ORI X N B 2 X3 o e e A B s A LA M AR (R X i P i
JRUA R ARZE SRR TR RIS A RS AR M A A e, (et v i Bz R, EH
PASR LA RE o AT S M X 2 DX SRt , (2 BEAH T AR X, (e dbm e X e X mi P19 190
A S X T B O SRR, SR RE R BN, SO ORI . BRI JE B DD REIK [ 20]

3. EE LRI CTMS)X 2 EHIHREATT
3.1. xR AHIBRAYETT

Robinson #RIEHETR 30%~35%i 25 i 5 W AR5 —4E N R AE PSD, HAER TIR9T FRIGE . BUkEH
FE[21]. Xin ZE—IZEFE M, $5HIBA TS R rTMS BT PSD HIAE i fomi. {H I 55 i PR 72 1
D, RS AR [22]. ) — T 5T B 2 SRR (e TMS) V9 &6 Hh J5 AR (PSD) &8 1R B Inr V&
Fo R R I o TR G , XRS5 AN [F] meta 23 H HH R HE rTMS RT3 (1 25038 PSD |iFJ5 FARIE IR,
Pem iR, AR RBARX /N, R MFL ™ ERFE23] [24]. X T cTMS 677 B R AS R A 2R BR 8 78 A A
FIEE, W, ME%E meta 24T H, TE6RIT 4 )G, SHUGTHIGRIGT T RSB REH, B
LA RK(25] [26], (E4E Liu 050K IR S A6 T7 6 ARG 35 1R 2805, AH Lo BB 4H SK s ) o 5 R B [27 ]
INERIE rTMS B G R AU PSD HEUFIIER, HARKERNRKPL, KMERLE, 697
AART 224 . ATAT AN 52[27] [28] [29].

3.2. ¥F PSD {¥BEREARFEFFHYIATT

SCHRIRTE LI H 34%~76% 25 b 5 J 3 vT SO FIFE FE M AARIRES , 1L T B #E52m PSD A8 2 AR T
H[30]. HEARREAT O N A B WLk A B, PRI g N\ B R X o BRI S BT A 35 L, AH P AR RE
RPRAG 3, R B H AR Re /0, HLADAR S REIR RS BN, ™ R0 R A T R
[31] mEA DE BRI DA, ARAUAMHI ey, HT (e S-HT A GABA B, 81 wi e i 1, (et
MERRIE N[32]. @A SOk, FEAR P KA SO PSD kB MERR AT (VAT 08, ASHER B A R
far, HROCEE A RIR . ERIRAERT 120 5 BE LRI p FREAS L R ARG AR R S, KT
B BRI PS5 R a T HOE A IR, eI E e, WHENHE D20 KREART R H33].

3.3. 3F PSD (#MEEFIREFHIANETT

T2 oh G BB A — B R AN R B e . R DRSS L, T BN R IR A, T
VRIS 28 A3 R A 2 S B DA PR A3 P, (b e AR e 2 R 520 85N 3 80 A I X s 2R P 1k 22
46, IWHEATIS ZHFRERT HON SN, B INRER AL, FRARBCAR DD BE o A SCHRTERS S35 QUK M1 X BL r TMS
HITH 5 T RBFIBEESRR I RE R [34], rTMS W {E3E = 8 DhREIEde, M2 DIREE I, v
NREVRE, AR I A FISER, Sasaki 55 1 ABT ST 45 B A0 iS00 B MR AG 7 3 sm RAK DI RE
T8 3 B A U T D BE VR ARSI [35]. APSCHIT TR 30 BIREABEHL M ES, MRS P, miiiseindly
X R GE R AL, O T 7 MR ) R PR A (IR AE B W5 25 G AEIR[36] . X T+ PSD Jim BB AR DI BERRAS |
AFWARERG S5, ' TMS 3o B RCR , (HR BARKR B, S8dEhR . PBUA A fridt— DA 3ER,
DASK S 47 1) 75 20 2B 1R AT TR T 1A -

3.4. ¥F PSD H£BEINFFEFSHYIA
Wi 26 v 3 BN I ThRe S S EE el i 5] & B — RV SN ThEE NS, Mgl i se 5 A al ik
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S, ATRRRRE BEEICIL. B B, . BATTHREAR T A RIS, 5] R LA
R, TR R E A AR, IR ARG . SRR, T AMUX . A DU A AT R TS AV X X 5
NP RS, ARSNGB R BRI SR, (NG . Sato HRIE T LA AT IS SMIL rTMS
(AR, T P00 B 4o 2 2 2 5 b 1 87K B3 A KI[3 7] Gaalletly b 63 % AR FH T SEALAL WA 1
W IE GG TR ST BT S RIS, PP LB AR I S P A MR R BT SR B8 T, SR, 24
SHRREIR A ARy A e M LB AE I, BFTHE— B0 T (TMS 1 S B TR 7 1R BRI RN 224
VR H AT IBR 032 91, rTMS Y B 5 0 DA S S, A 60 S e ) (] B 4 5 SOV IR Fr 20 7 91381,
Rostami 2 [7] P 58 B rTMS X TABREATE ST 5, HARIZ . BATIHRE . TE FAHIARR A 3
BAFHM, FHI rTMS T A% 15 2 AR 6 SO IMARE B 3% (KA RIZhRE[39] . BT HE— 25 K BRI TE LR i 4 78
FHE S
4. g

FOAIIRZS A2 B A 14 25 o i 5 5 DL PG 0 S ACRE , T 24738 (1) Dh e R 52 R0 A2 3 ol 7 7= AR AR K AL THI 2
2 30% 55 52 25 o 5 IS BT, A B b S VAR A — AT B Mk 2 A T AR 207, VR
Rl R 2 A ZE LI 260 T RN T PSD R, (ELAIAIRE S Fh R A 7 S e [ 35 . PSD i 3.4
TR R L BN, RO AL 2 1 5 R & R BRI 6 S 1 2 AR 2 Th ARSI 240 LA
EHR R, 75 2 e S PE R A 2 A SN, T B~ T - 1L R CEP A el 1 7 S8 s A e
55 I3 IR R IR (P28 A ) 2 B (B L R T R IS 2 IR AR 2E 6 R

ARE RIS, SRR PR S-FR e (S-F st (i, S-HT) TSN 177 (SSRIs) 5 T4 i A 75 T
1697 PSD I EA IR ENE, (AHAERNLGE et — P70, HAHERRI AT A H L a] ge[40]. BHE
2 R ) 85 (1 TMIS ) 2 5 i FEL SR B I 3 06 52 o R B8 5, ' TMES T B B 3 ) I B R 3 67 ) 24 2 Pk DA K%
VR T B S (0 S AR G K[ 39] 0 *TMS JRIT SR 36T 5 L BRI P45 Z SR ME & [41]. 1 TMS T4
UE B X IE T o MR RRE 2 22 A AT 80 o T 2 7 e st e b o 23 50 7 P93 6 [0 00 x40
SR, DLRE A 20 BR 161588 125 1022 I3 approach fAiE 67K F, 7T LA AL Th g K ANI% 30 - Leon BFFLHE B rTMS
KRG SEUZHIRRG, RIAEAE, MRS, IR TR A, SRR - B B R [42].
{H Nam UKW T R I (TMS XBESH IR S5 WS KU 6 AN H IBE, 018 miE
rTMS AL AR ARITRUE 6 AN )T RUR 123 Th R AR I I [43]. S8R HE— 2B K REA BB LAT
R RIAG UE 9R, FLAE DUHERF B B/ SPOIESE , 75732 (03ER L IE B SEIE rTMS 765 sh 2 3t % o (1)
f¥H .

g5 LA, T H AT cTMS 54897 PSD HINLE] 4 W1, 38t T PSD LUK & L BERER 1097 0%
BARFE S, (AT S, TS RN 5 s TR B T RS . MR I T E,
AL, A BEE R R 10 R X rTMS 103 — B SR & BB B2 A T PSD (13
I7 .
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