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Progress in physical therapy for post—traumatic stress disorder. LIU Bin, CHEN Hongyi, WU Zhongying, MA
Zhuyjing, SONG Let, GAO Xing, YANG Qun. Department of Clinical Psychology, School of Military Medical Psychology, Air
Force Medical University, Xi’ an 710032, China. Tel: 029-84711631..

[Abstract] Post—traumatic stress disorder (PTSD), as a mental disorder disease, can seriously damage the physical
and mental health and social functioning of patients. Physical therapy is increasingly being used in research on the
treatment of PTSD due to its ability to directly target specific brain regions and improve the core symptoms of PTSD. This
review categorizes on physical therapy for PTSD into two categories: non—invasive physical therapy and invasive physical
therapy. Non—invasive physical therapy methods included electroconvulsive therapy, transcranial direct current
stimulation, transcranial magnetic stimulation, and the Flexyx neurotherapy system. Non-invasive physical therapy had the
advantages of safety, convenience, and simple operation. However, their stimulation accuracy was limited. Invasive
physical therapy methods included deep brain stimulation and stellate ganglion block. Invasive physical therapy had the
advantages of precise stimulation, fewer adverse reactions. However, there were surgical risks, high operational difficulty,
and high treatment costs. In addition, potential physical therapy methods included transcranial alternating current
stimulation, magnetic seizure therapy, and vagus nerve stimulation, which were currently in the theoretical research stage.
This study discussed the mechanism of action, therapeutic parameters, clinical efficacy, adverse effects and the latest
forms of technology of the above physical therapy methods, so as to provide reference for the treatment of PTSD.
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A1 15 J5 N7 % B A% (post—traumatic stress disorder, PTSD)
Ay — b ™ ARG P 5 L YR O vE — EZ F
SEEN, HETHTAIT PTSD (5 % R AR Y3697 O
HURYT M EIRTT o AF9E & B, Z590R 7 L0 BRIA YT AL
R FER VR T AR B S AWARRE IR 1 B , T F-IE PTSD i AZ%.0
FEARP, WL SRAE R WY EINA T BOR G T IRz
IO FH T 45 2 A B A 0 IR YT BT R, KRR s R
W, PTSD J2 i Ty 8 25 AL , R KMl DX 358 14 T g 17 3 5+
B O R RO T EPTSD %O R A B A,
AHEST 2590097 FLO BLA YT, Y G T A W IR S 7 L LA
B mT AR T Jo 3 i OX (4 6 7, T BE 2> (i A BEA 9T TR A
Xif P b it e PTSD RO AEAR o F RIBOR B 22 W R IR YT 7 ik
B T PTSD BIRIT ST o Kt 4 SCHE T PTSD A [F] 4
FIRYT IR R 7 = IR AL I PRI TR AN RSN LA
FAse i AT 55 T AT B 45 A A | J5 229A 97 PTSD
RS,

1 PTSD ZEI¥38i& 7T/ ik

1.1 HE#hIEIT % (electroconvulsive therapy, ECT) ECT X}
TR SERE B A 0, T RE 5 IR (WMiEZL R M=) Ml
i 2038 SRR L AL R SO LI PN B D RE R i - T
AR =B A 5% BV A LA B o 2 T 9 R e 20 3 Bl v ek
AR, B R, ECT AT LA 80803 PTSD 34 11
FEART . ECTIRYT PTSD i 322 6 45 A7 B sl 25 XA fi X 1
S BCE 0 P R R A O A R (B Y 1.5~6 1% , E
LIS ] 2 2~3 s IR 7 B — R 6~10 K0, A 25 44,
ECT X} J° PTSD £ 3 5 R 19 05 7T RE 2 ok IR T AR AE AR
Gz f, i JF AR PTSD A0 i Ik i i 35, {H—T5 40 A 20 4
PTSD & Jf- M 6P 0 AR JE 2B & (W T S M e W, T 42
ECT Y75 , #3F I B A PTSD 2 (clinician administered
PTSD scale, CAPS) #4319 i 3% 10 37 T AR I 43 1 i3 L 3
UL BT ECT T LA S7. T 400 ABAE 1 22 i DR 4035 PTSD A% .0 iE
ARML, IS, —T5 meta 53 HTBFGE R W], ECT AT LUK HLIGY T
JCIUNE I PTSD SR 77 A RAF IR T RCR , X 28 1A
B IFMARRE", PRI, XF T4 I MARAE (9 PTSD 8% R 13
ECT & —/ME% IR 77 2

IR ECT A S0AYT PTSD A7, {H 2 HOR B WAL
ZRNE KT, DI R, ECT 2506 8 A Zh Ak = A=
—E SR, T RE S BRIk — i ) A, B A
BOGAT 1 R/ AT P IS Bt Bl Bl AE R AR D
1 ECT J5 3% , WA= MR B3 A /E 97 125 (low amplitude seizure
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therapy , LAP=ST) |Jay kb1 ECT iz gt A AR . &
H IR Y] LAP-ST ] LUA #4838 PTSD 4k , Jf H LAP-
ST AN AT RE R R 0y 2 & 2 /N T8 B ECT, Jay bk
ECT J&—F i ECTJE 2, AHEL F% ML ECT, ey kb ECT 15
FHFRA SRR, AU AT A 230/ ek R B DD BRI 5
18 H B E A v AL T IS W8 B B, /D AH DG I PR S E
P
1.2 £ fin B 3% B # # (transcranial direct current stimula-
tion, tDCS)  tDCS 38 12 S Bz IR 1) Jay 5 iy DX A% i A1 H
DA IO i X 19 Jey 748 P 217, DA TR 52 03 i 2 981 4 28 0 22 1]
M IE 8 3 IR BB TR Y B . AETRYT i R b AR Y
A R TR T RO+ B A P JAE A0 Ao 28 58 2 Wl A DA T 388 o Jeg
TR G X P 24 1, B AR L A (5 4 28 G A A DA 7 AR i X
LAY PSS RTEIFSE WA, tDCS AT LUA 303 PTSD
(A O IR, ) B T A R A A 5 22 B, 5 A0 i
A5} 5 (dorsolateral prefrontal cortex , dIPFC ) 3837 Uk 20> il
i ARG A5 I 1 5% (ventromedial prefrontal cortex, vmPFC )
T 34 N 55 PTSD 9 & A= % YIAE S, IRtk K 280D CS 1R YT
PTSD (F5¢ T ZHE ] dIPFC 2 vmPFC™, (DCS 13130 H 3
T FEE 4 1~2 mA |, BRI 1] 15~30 min, FEEOA
TUREN 10 RANEF A, I PRAIE T Ik U 258 3 1 F 58 UE
S, RV 2 A S T PRl 26 TR AR (1 AR R T L
SRR IR 27 2T, SRR 2 ST BRI BR A 2 7P
W2 2 23 il A AT 1l — i 22 43 A2 LA ) S5 ) 11 2 4T
12, XL A TEACER N W BRICIZ ", T R 2 T SR RN
FRiCIZ AR B8 5% 5 PTSD & AE# O™, A B3 430 46 T
B2y > W) R B ie A YL 9 [R] 4 FH «DCS , #R5E HXT PTSD
A% O IR ) ke 5 SR 22 S, % S S BLAE SR R A2 L 11 40 1)
I tDCS BUAE T B3k 27 >0 391 ) 28R B AP, X 3R 7E 1
tDCS ¥4 77 PTSD 22 7 BRI T I ML, 367 I HLIF R b
fy/on

FI AT A9 58 50008 2 10 D CS S 3UA AR RO HU& A
R, I FALBR T3k B gk PRI K PR st o R A5 A
XHRAIRGE . Ah  (DCS ELA 1R R 28 54 (i A
HATF AL (A DCS A7 AE G F1 Sk F2 X i H 3t A BEL
IR 2550 87 K 38 4 i DX i AN B RG o S e B R
AR KR 5o PR 28 L I (high definition transcra-
nial direct current stimulation , HD—tDCS ) 2535 (1) tDCS J7
TGN E) PTSDIAYT b o AL GE (DCS fiff FH 88— 11 B B
FBAR (/N H R 25~35 em?) , 111 HD—tDCS FI U4 /M
IR AL R v FASOR SR BB 2 (AR SR . A FgT R
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B, HD—tDCS 7] DAA 80035 PTSD A% 0tk M F A%
48 tDCS, HD—tDCS MY P s 72 1T LAZE s AR 3R AL 58 4 11
LR BE [ o A BRI FR R (AR R R R A TR X
3ok, Uk 2 B S X D LA X7 2 17 A BRSO, AT 2 AN R I
7260l 2 2 PR PR AL AR AR P R A1 I AN )
BETR I AN X8R
1.3 2 fil ®% # # (transcranial magnetic stimulation,
TMS) TMS i 1o [ JF £k P & 32 5 K i 2 1) 3 7™ A
Jokcuste ok 2 ek P AR R VR 338 T L B ZH 2, Wk v 3
IR DX, 23 AR A T SR e SRR T B AR G GRR
P IAL , I A0 2 T Ao 22 T 1 B2 F A7, 5 i P9 5 A o 22
HLIG B, DT 51 e — ZR 8 26 3R AR S R, TMS Y 32 22
FH 75 2 g H 52 28 1R ) B4 (repetitive transcranial magnetic
stimulation, rTMS) , 7™ A= 4 HL A 1) T 52 1% ik o DA R 354
P i — T meta 43 7 A 58 2R W, yTMS X% PTSD 4 i 3
JYRL, IF R Z B 58 L dIPFC AR R il 5 eah 43
WFFE & B, 5 26 M dIPFC RO L , $232 45 0 dIPFC I
PTSD % 3R I 07 IR 97 RORY, H. 55— IR 58 & R
i AIPFC #1345 05U dIPFC 38 07 ik e A 3 22 R
A EEFINN X T BEZ BT A dIPFC 3 S 3% PTSD
RO REAR , 2200 dIPFC il Bl 4607 . — i 20
T AR RIF ST (14 meta 23 HT 3R W, K 280 TMS 1457 PTSD (957
FBBCAE 10 R LA Bz RERIEONE % vk v TMS 43 1K
TR 52 22 516 KL (low frequency repetitive transcranial mag-
netic stimulation, LF—rTMS) I3 38 <1 Hz ) A1 5 450 55 & 42
fi5i 1 H 3% (high frequency repetitive transcranial magnetic
stimulation, HF—rTMS) (HI| U35 3R > 1Hz) ™, LE—TMS £ i
28 0 A AR , 300 T ol 228 S T Fl AT R A B2 T % P i
HF-rTMS i 2 50 K AR A , A1 1A% 28 S0 0% 2l DA T 384 0 2 Jox
P PE, — T meta 3 MR SE T LE—TMS il HF—rTMS X
T PTSD J7 8801 22 57, 245 28 3¢ W W b 07 vk 40 mT DA W 2 o
PTSD #ZOAE AR , ELYFROHRI B IR BT i R 5 40 S
X — WA, A BESTE 2 B HE-rTMS XF T PTSD fi8 ke 36 5508 A
F LE-rTMS, th A5 #F 55 & BL LF—TMS #9396 97 3R 08 T
HF—TMS®, H LF-rTMS 3 %280 3% PTSD %0 4R, ifif HF-
rTMS F B B M ARSE AR . Bk, H A TMS 7397 PTSD 19
IS BARRAF AL, T Bl — RO IR R B S HL.
TMS S B AL kIR R R R 47 e 1
SRR TR IR | 33X SN R R AT 3 Ao IR FH 24 4 15 3 2 i
B BT 48 TS A 175 KM 14 7T Be M, — T 9 X 1 Al
TGt 5 R R AU T 22 6 A AN B 20 19 3L 30
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T rh TS B R R L I ELRORR i TMS 51 A
A A BRPE AN EHAMY IR, TMS B3 3 A T H
G PEACARXTER i, PRI AT LA Ay o sy R R A B X, O L
F T LRI 1) - FL B A ML, A7 S B AR R X R
BRSSO KK REAR o fH 2, TMS AP FE IR T AL SR T A 5
B AT IR B B AR BN . T LRAE  TMS KRB T R
MR Y7IE 2, A4 0 5 & 2L R (theta burst stimulation,
TBS) . I3 28 /5 1 4l 3% (deep transcranial magnetic stimula-
tion, dTMS) Fl [ 2 4k, 28 /i % 1) 8 (synchronous transcranial
magnetic stimulation,sTMS) ., TBS J&—Rh e jdi 175 3 5 firh n] 34
PERH TMS 75 58 , o A Uk b il 38 L S He 19 45 3R 7 55 A
TR I X DL R AT ARE IR JC BT TBS 43k
[6] 814 TBS (intermittent theta burst stimulation , iTBS) F145F£%
4 TBS (continuous theta burst stimulation, ¢TBS) ,iTBS %
PR A XA, cTBS FE = AR CAR K,
iTBS FJ LUAT 2003 PTSD A0 iR {H H Bt 2 ¢ TBS i
FF PTSD 05T o fcdlt , —Fh D) RE 745 MR 5| S50 [ 19 &5
3 8 iTBS J7 48— i 30 4 1t 48 94 2 97 12 (Stanford neuro-
modulation therapy, SNT) , 32 25t 9 FR >y 5 HH 4 Jin o 25 e pf
253845 J7 12 (Stanford accelerated intelligent neuromodulation
therapy, SAINT) , & £ I TXEVA MW AR AE (B 521, AfF 903
WY, AHAL T AR HESARAE ST , #0 1) Z2 0 dIPFC 1) SNT 7] LLAE
E R[] P 3R A B A PR E VA T RO, AR AT
SNTIRYT PTSD A5, {H i T SN'T AT LAXT 48 ) g X7 A 2%
RN, 1M1 PTSD % E 5 dIPFC 34076 820> 25 VI AR G, BRI e
] dIPFC (% SNT X§ F* PTSD A Re A W AEIRI TN (B . ARl T
L TMS i FH 1 “8” 2T 4R B, dTMS fifi F Rk 1 “H T £
Rl 3 —FRR 2 B A5 0 T DAB 3K P T O 24 3~4 em (1)
TR G D141, FR] b 35K — g A A 45 10 01 4 3884 R 8 i X
JTTEE. T WFIE R dTMS 0 n] LUA 24 PTSD 20 AE
ARV, STMS S i = AN 9 Bl e fHE A o (IR 78 2t 19 1E 5%
WERES ARG o B b AP o 22 S0 4R35 8 A LRI
T T AR A T R TR 3% 3 i 28 m] S e
EA TR RY], X T A IEMEA PEMARIE 19 PTSD 4, sTMS
A RAFHIRI TR,

1.4 Flexyx ## 22 i& 7 1 R (Flexyx neurotherapy system,
FNS) NS J& 5547252 i e WA G 14 585 28 22 i ok o ek, 0 o)
WA S AP SR R 532 B T W RN IR YT k. AE
A% 258 1 i Fi, A 0 S AR, A2 AR U0 19 Pl U0 T 3 e
e A AR (1 An T B 8 L SR A ) I 4G 2K
A A A ) A PR X BT AR A 2
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USRI AIRS J) o 72 FNSIRYT I R, 2 A=A BN
b2y 7 A A A e A I T 8, A L I 1 7 b i
P, A0 5 st o ) S AR AR A AR A B FH 2 R AR X
— b R FNS SIS 45 L R e A £ i e D A
(AR Ak, DT B JE A RE AR, — TRl 5 7 ] PTSD J8 5 11
WFET W, #E 3552 22~25 R NS IAYT I , H & PTSD R 1F
G BRAR T8 77 T3S DR LA R i B0 T 4 PTSD A% 00 E
R EAR TR, X R FNS AT DL 3 e PTSD
WO REAR , 25 1 A H A B 5 rh AR 3 T 46 3E Y,

I RITAF 2 & B FNS B RSO 240 45 Sk I | e I e
1 oG B2 5 268, I SEOR R e A A HLJd ot R IR YT
(R L B BESY 5 ECT (tDCS ATTMS 25 5 #6752k i g 4t
R/ ] P ) BEYA YT 5 AR B ENS B DG SR AT AR AR 5
SRR I P LAARATG 19 R T RGR B 5 R 3Ry TR R B iR
SRR . I, FNS T RE 23 il J5 22 PTSD W) BRIG 7 5T
i,

2 PTSD B EIIEBIT AL

DT R TC R B 7k — A B BT b bl
T PTSD B WF 5 b, 4 3 fili 4] 38 (deep brain stimulation,
DBS) FLELR Al 28715 B £ K (stellate ganglion block ,SGB) .
DBS 75 ZEAE VRHB F AR i X bR A8 v, 98 1 38 2o A2 52
FEL 38R A Ja S X B A 8 6 Bl . R X T DBS $R9Y
PTSD AL AS 56 420 2 , I ELIAYT I Fi AR I 07 A 1
AR LAY A AR R AL BRI A A
¥ TR 0 TR A, F 5 2 B ORI DL I i DX Rkt
PTSD ¥945 8 97205 DBS AYPEATE T 0l LK il 3 i M A
R IR DX DT AR 9 1 P 92 A i DX, I i i
BT QIERAE  AFAE— 2 1 T AR, KA S T 01
YIBGR YT 5% DBS (IHE)MERE RT3 £, SCBZTE AR
27 T PR S0 0 ORI 550 LA A0 ot S el 2 T 414 114 DX sk o
Z R FE A, 3 3 BT 3B 5 B 11 2 S b 2 B B
RAFEVE IR, HA T MU BN A 5 0 55 A A A0 2l i
AR R T RECRIAR I IR R AT O, F5E W], SGB
A U A8 PTSD AZ AR, tbAh , A W58 & B SGB Bk
A 2RI (A% PEIT ) (SGB B A L IR T (AR )T
) X5 PTSD Y97 85045 b 25 1w T P4l SGB IR T 24P, ik /R
JE L7518 ] SGB IR YT PTSD I Al LA A oA 34 7 7 vk LA
FHAFRCE . HETC A MG RV SGB HA TR @ 192 2
HHILT- A AR R, 1 SGB th 75 Z k174 B A
PRI AR A — 7 1 AU
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3 BEYERTAIE

bR T 1R B2 B PTSD YRR P 0y vk i A —
Se ) FIATT 7 vk i A T B B 5T B B i/ I R 5T A0
(14 SR, AR I T HAE FH B L K B4 19 PTSD sh A5 Al it
FE, X LY AT I BAATRYT PTSD IS EM . X3
FRIAYTY J7 1% BT HE 22 5 58 It HEL A B4 (transcranial alternat-
ing current stimulation, tACS) \ # il 5 J7 7% (magnetic seizure
therapy, MST) il 3£ & #t 28 il ¥t (vagus nerve stimulation,
VNS) o tACS JE—Fe Iy 7 ik , Hom ad s 7E Sk J i
AR A0 AT P AR B 32 22 T H A T T s i XA e,
MG B S 2835 Bl FL DAL i R o8 4 W BH , BiF ot R 0
FRTT L AT e v B P 5P 1 SR B o 28 T i 3 182 T 5 fh
A YAPESCIS AT T tACS B BIE I AT LA Sk AR
SiE SR IERE SRS B 3 2L S5ORT PR R G5 00 IR IR, MST
e —Fp IO LT i, HonT D i R 7 A RN L,
BT AR, WO i DX B 28 T T Sh i L D 2k ]
BT B MST 5 ECT HA AR AR T E L, (H2 A% T
ECT, MST {697 5 A2 1 IR 5 S 1 2 R 1012 Hh T 45 A 8
AR, B AT MST 3222 TR B 5 19 6 757 VNS
P SRl E /B (D N e 9 G N S st 1 B
A PIZE FE L, 22 3 A 20 52 30 o It R RS 2 ) IR A% % 3%
5 IR 2338 A [ 19 3 A K 15 51236 245 TR M 17 Ay
DX 3, B 27 A R AR S, 8 gl ok S 28 30038 (transcuta-
neous vagus nerve stimulation, tVNS) J& VNS (1) — & 8] /&
2, FLR A R T - R GE AR H S AL . PTSD sl
R SE 2R W, VNS 1] DU 3 RAR 9 115 BR 27 2T DL B B ic
RIS |, T B 27 > R BRIC A2 4 88 2 3 ) PTSD e
RE K BB N E, NI VNS B B 677 PTSD (1 ¥ 78
(e,

4 REERE

1 T PTSD VAT J5 125 32 OC 1 B AN W 38 v LA S 9 3R 7
HLA WG PTSD A% UAE R I W] BB , MoK bk 2 B1YE Y7 5 12
B T PTSD G F 5 b, b, ECT (tDCS . TMS \FNS,
DBS I SGB % . 42 )i J T PTSD 3 1Y Ifei R A 5% , tACS.
MST F1 VNS 45 H i i 4b T BRI B o i iR Y BER YT
T5 W SR AL QIR W] 43 R oG B R 7 FiA 21
YA IY IR . AW R T 35 ECT ((iDCS, TMS
FNS (tACS Fll MST, HoAF #2222 AR HE HRAE R 20 A7 9
AR A5 4 52 PR iy AL s S BRI o 3R 8 1 L e
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RIUE TR A0 O XA AN 0 9 LA L% ol T AR H AR X 52
BRI A A R RN Z . A B IG5 DBS |
SGB 1 VNS, A s 2 AT LUK HE R H AR X IR 77 7 A2 Y
AN BRI LK I B9 367 OB A AR B i AT A —
E BT ARG ARAEAEEE R ANGY Y AE e, e 1352
FEAXTELAR

i b AN PTSD ¥ HiNA I 7 7 i R ST AL 4547 AN IR
IITRCRSAT IS BRI ka0 45 A B Rt andey
NN BLE PTSD (B Be %4538 A BIIRY T Tk, H AT
ARIB I — B, X BR LR IE AT I R SR it
S IS A AR T Al M G707 1 MV BR P I 251
s BRI X T PTSD (B BN RO B/ I A4, 31X
PEREREIRYT IR T PTSD (88 Al BB 2 A T R 45 401,
Pt , PTSD ARG T 77 3 WG LT AT RE R AR AT 52 1 —
ANHETTI . HATHD AN R YGRS DL B P
MZGHGIT —FH A BRI T T PTSD /B 7 28 fF
I, AR T E R St — 5T
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