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A0 AEAZ M R R K | Theta B & R 2 PRAZ R B (TBS)VE A 452 TMS AR X, LA FE 0742 5% A 20
B AR Y FRYEFRERE A S, KINBT TBS 945 % A AR = oW MEFEEGT
RESHETT PSA B FHELREF, EEE 5 WA RAERH, IA AR T EJ7 PSA 69
B L AEA T R K-SR K iE b RS R R SRS BT E AP RS R A TBSAER T
KRB S8 T © A BB KB Wernicke R Aw 8l vt H SMU S m X, 9 50 xF A & 5 3& M LR 4
FTEHRERG —ARILAT LA K EAER, KA TBS X PSABEF W T BRIk L LA HENERE
SLo BSb, A B S Fe & TBS RIS BN G667 5 &, TR EAN, H TBSHA 4, % ¥k
R TAT RS, BT AEAERNER AL KPR IERZOEHR, AREFREIREE SH AL,

Lo 2SI F TR G UL FEAR, RE KT ZOFENIR T EAUE], A PSA RS T AR IE
KW Theta A X Z RER B 5 F )G RIE I Rl de &7 2 53 A Ak

I 7 v R — P o R R L R B R
Horp 2y 1/3 i 7 v 835 25 th A v s 2R TEE (post—
stroke aphasia, PSA) , B W BRAH L A & Fik &
WA A AR A IR RS DI REAS [ AR R
B3 £950% PSA JBAE LA VAR JE AT A LY
2B AT, S E R H R ARG e A TR
N AR B HA WO, PSA B 8K H 45
B, SR PSA J A8 S S I L) v oK B,
TN GR ARG T S AL G 05 15X PSA BRI RICR AN

1o 22 G ) (transcranial magnetic stimulation ,
TMS ) 7 375 328 P B A G e )2 ke 7 o 2 2 21
AR PE B — M IO T 2 R e R
F AR AN R 78 (non—invasive brain stimulation ,
NIBS) , 3T 4F- A iR FE S RE R 1l BEURL A5 27 B A4 F
FEET . B BB TOIE SE R AR TMS AT L
PSA (8 1Y 5 THYIAE (BN [F] TVMS Hll s =X 5 ik
BB RAE SO PSA B F T DI RE A AR RCR AR
FHIF Y, Theta 15 K& 228 iR (Theta burst tran-
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scranial magnetic stimulation, TBS) 5 H fth 5% = TMS
AL, HA FEI AT o BE AR SO 5 A LU e AR
AL 8 TR ) PN e ARURI IR R DG B2 U 4
JCRY I S, B BRI AY & AR R AR A 0 TMS
%, e PR A 0 2 e 220> BRI N 4h TBS IR
J7 PSA IIFTER A T AR ORI 56 0 = i 2
REAY A A7 AE 22 57 o AR UL TBS IR 97 PSA R i #L
ST RO R REFE LR AR L A R I R A5
—EZ%,

1 TBSi&Afr PSA#LR

1.1 TBS 45N,

1985 4 TMS JFURAERF 5T TRl , B i — R 4
PR i i R4 B AR L B A Y, o
P LR T A A 28 R G, AR K R SR A4
20 60 14 RS R AT, 375 7 A RN FEL A, KT o 2
S i £ 35 R i 25 L TR By, AR S TMS i 3 ik b~ %
FHUEEASTR] 8 5 430 LR JUAN s =X« 2 ik o
TMS (single—pulse, sTMS) , XUk i TMS ( paired—pulse
TMS, ppTMS) . 5 & 28 fist 1 il 4 (repetitive TMS, T-
MS) LA K TBS' '

TBS & —Fl Rk 19 TMS TE 2K, & B 48 K ki v 5
AN iz 5 [ % 3% 2 v 8 PR R Theta % (B8R 5 Hz
eA) 5 A ) AR A DACER T A = ik ol
T, DT 5 K B Joi A B [ A % P i s e
AR 0 5 5 1) RS [R] A AN [R) , DL B 5 e 2 A ik
HYANTE] , TBS FHA AT 2 Rh2 . (D 75 & B i K i
A 18 58 RN 7 A A AN 1) (B 8K PE TBS (intermit-
tent TBS,iTBS) ; @ 75 & Kz o K fsf 410 o 4 1 = A=
FIVE F B0 2240 TBS(continuous TBS, ¢ TBS)!'17)

5 &40 19 v TMS #H HE , TBS H A7 Jl 8 it 1) J | A
FHAKN K B A3 AL 55 v TMS B UA Y7 I 47 20 min
A5, T TBS AN 5 40~190 s, H 5 7E TBS | #4 iof #%
rp T B AR L 1 B [ B 3 el [ 1 4 A
IUHE B TIRYT AR RGN T s I & 18 B i
PSS [R] I TBS 4 HL A o B2 AR g A 350, 9
REFE— R BRI I &R

FE 4 G TBS 3 N UE K 25 SAIE R /Y TBS JA YT
T LA A 3 B RN AR S T AN R
N B AT BE A R i EE RIVE T, an Sk i LSk ORI T
TR k2 OG0 RS . K Sl F AR
BT 0, BE & IRIT AT, A S WE N, BRI
2 — HH BN RN, Iy B i X i Ak
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FETAR WL o B TBS 1 YR YT 1T I AT I F 1 A
A, YU T A AR 5 P R Al S i e T B, R
ek TE TBS 167 A TP i A A/ BUHHABA R
it
1.2 TBS{kyy PSA L

H HT R 2800 BF 58 IA O PSA % H 1B IRERY
PAZ AT REvE K LR JLR L : D 2R A AEE : 22 M
21 BRI AR DX K A8 JE] ] DX 1 5 A G D g DX
@ PER B FCAE AL A0 P3R5 5 D RE X 2 )
A BRBAR X AT IO EEAH ;D) 2P BRIA) AL
A ERBEAR XA RS TS TR DIREIR R
TBS 177 PSA (L] 15 TMS 260, AL3E L LA 7
187 - (D e 35 AL 77 T8, TBS AT g i 5 i 15 K
i 1) A3 I 2l R A R B R F TR DI REIR
3 B A B G Y DR, 3 A 4 (an
N-C B R IEmK IR ) AR T 8 5 Bz JZ %
iy P K AR FE i 9 I I 1 AR 2208 5% ] (brain—de-
rived neurotrophin factor, BDNF ) #f 5 3% [A] 1) £ 15 46,
i HE il 2 TS AT A B TR ST DR
Q) TETIRE M 25 3% 45 7 1T, PSA S F 5 KN TE 7 M4
rh Y D) RE % 42 vh WA G, TBS 3 o 3 i 55 J0RT IE
SEAR XIS R AZ A0 XU TR A9 34 4 4 v PSA BB
A T INARE™ . B 2 BRI ] 27 UL A TR 24
i 1 TBS /iR 7 PSA (B F BT i 2L Al . 72 IE
WA LT, A2 A R 2 BR 2 ik AR AR EL 41
[ R AN B TR VNN S A 37 VSV S O - e
[F1) ) 10 T P, 7 RO A 2 3R 0 o 055 L A2
BRBEAR XA RS , 6y PERS I, 28 W38 o 22

R S A 2 BR O AR X A M T
K TBSIRIF I HE A A 2 BR L AT PEAS AR S IE

AR
1.3 TBSI&YY PSA IS5

R A5 B FEG A K B 0 4 BB, PSA 220 K i 2 BR
(1) TBS Al H 25 FH iTBS , 3458 B ok 80% iz 8l i
(active motor threshod, AMT) , A PN J5i2% 50 Hz, A
THEC3, DAY IR 0.06 s, AJRIATR 5 Hz, A JE] 3
B0, JETE] 2 s, (B BRAS R 8 s, B 42 YR A 20, L3
600 ik it s PSA A7 {1 A ki > 3K 114 TBS Jll 4 1 FH 410
HIPER cTBS, SR K 80% AMT, NN 50 Hz,
NP5 3, AR I8 18] 0.06 s, PRI R 5 Hz, A
] 3-85 200, HIFEL I ] 40 s, [ Bk T] 8 s, 33 600 4
it

TBS A 5] 4 38 2 B0 5 b3k )38 2 09 5508 v]
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RENS A 22 5% . GAMBOA %5 'WF 5% & B SR A U (1)
600 ik #f iTBS X}z 8l fz |2 24 A A R i EH L (B
1 200 4™ ik w8 4iE K I TBS Ty 58 43 7 A A I 1 435 51
——JL A Ry HLAG I | T Y < TBS 78
VAR 22 ] [B] 38 i — 5 I 5 Ak kg B R RV, B o 2%
MR B A o X BRI R i R TR O SRR
ASBE AT 2R M 3 1o SE K TBS SR = 3458 TBS i S ]
IAPE . PIL T 2 I RIS LA RS i b 42
— [ TBS {67 PSA IR S5,

2 ETKREEARR M8 TBS A
F PSA B E A S 3R B IR

2.1 TBS{EHIT PSA A MRS -2k F 52

130T 25 25 53 B 2 W1 A 00 R M 2 35K AR 43 rTMS
il 8 RO R <1 Hz) 7 B NTEIR YT PSA h
R A E 19T ALY . R TMS Gl B8 3
AR > 1 Hz) J5 58 L T 2600 K 2 BRad J2 A R
> BRAT A 47 7E TBSTRYT PSA M5 rh%
2R HIITBS J7 S8 RECA MR~ Bk, O H A5 R o
ZEM IR F BR TBS X PSA JR % F B T AE I E A
A AE T iTBS JACHE KA TR, X 5 05 D RE Y B
WATEZE
211 FHUFEETBSIRYY AP PSA (B
T H DIREMK A i O B ] RE AR T e 2 BRIE F DI fig sk
B X 3G . HHp &R [F] (inferior frontal gyrus,
IFG) J&— A E Y DX, P S & AT 55 45 E
PR AR OB B RS s s ] Rz
WHE A . A, B0F 02 518 5 & DU R 5
il , A5 B BTG LU T L A T ARk BN i A
HEDT . SZAFLARSKI 457 LL 2y R il 3 4k iU 0F 52
(functional magnetic resonance imaging, fMRI) & 5|
T K ITBSHE ] T 22 R A il 5 S SR B ZE 45T ol
AR T DI, % B AT DA i i SO B L TR
S BB A 21 RV Yol /D R A R S Y A
T AL BN, IR0 AT 2 BRI 70 2 BRI e
A8 0 TBS fle vt B s 2 $2 A4t 1 oiibdle . 3 AT WESE
P 0 RO ME LSRR B, Y DL AMR A £ s
I 0 2 A A2 T [ K ] L D3R T BS Hil VRS A5
PSA [ i 44 BE ) AN SO PR AR 7 I S E Bl
B PR R 3 A GRIFFIS %V B 57 i #8
sl i) A CRE T B G R AR R AIE T 22 AT A
ITBS Jill #8200 A 0k |, AR Bl = %o B4, {1 MRT
BAEIE ] T A B A S R ANAL AT [

AR AL 55 U 0 JBE ) i v 2 SRR DG OG 2R L 1TBS il B
R BRI F X BE 25080 51 AR DG
Xf N Bz Nz O B A b JE Ak A T S X 5 Ak
CHOU #5226 iTBS A5 JI 7618 1 PSA i % 7t Broca
X, B RS AR AT T AR AR iR
Pew TWTEERAE . BARAW T M EE 5IEF
IR O ABZS AT [T A48 40500 T B S 0 T 5 1 R
RE ) ASL IR BE T, JU I 7 52 2% ) 1 45 AL 1Y 3L A
o 2R A1 At R A DX 8 i 6 T S
e W, Bl U5 Wernicke X (1 5 FRAF 1Y) &
S DI ) 1) R U 5 T B A A

FORIREE S TBSHR G IR 1E—E R 1A 4
T PSA MK . ALLENDORFER 55" 855 & 0, &
HESETBS BICZAE R NG T I G #4745~
60 min 19 PR 135 5 25 18 5E 75 9T (constraint—induced
aphasia therapy , CIAT) BE4& i 44 B 1, (H2 LA 5E
FEA A XS D, HOBOA BB R IR, B ok b
¥ TBS I CIAT RAEAE 45 i L

£ b ITBS BB A [0 ] $i v PSA f835 5 iH
T B A 44 KT SR RE ), MR G AR P e Aok
BRER B DX P52 AR B A 2 3R 3 7 2 B3R 1 5 D
AL, bR R W22 %80T 8] i) B i 5 20 ) 45 %
FERIWRE R TR S IR B R 2
2.1.2 A BRI TBSIRYTY  BAMIR R ES
WK A 3 2 WP 22851 7] (superior frontal gyrus, SFG)
SHUT ] D) RE e R s SR b IR
Z 5l S B AR S R A T D0 Br-
oca X Fll Wernicke [X 3% 32 , 5 1 i 55 19 3t i 14
HTE XL S5 TR E H NS 520 2
A5 . REN SR, Ze i L [0 iTBS i677 Al
AU b 0] cTBSIRYT /Y AT et J8 % 5 18 RE ) L 4 L 1]
A% G5 0 R S 45T 1T B S 25 B S [ AL
X A BV e A RN~ B R B2 A AR VE
Z PSA JBFH BT [ MUH BIHR P A . Bk
WFFEIN A Ze 4 L [l a] BEJ2: TBS 1RYT 7 SR — B 7E
BT AE PSA ST PR A T 52 1Y
2.3 ZEH A AN B TBS VAT X 146 2 i AR
RAEZZ ) F IR ST 008 M A 2 Bl M A Y
SEB AL FE VAT T ITBS IR , RIS AL A Ze it
HMI, 3 A DA E R T RE P 48 DG HE A 1, 2k
Fr il DR 0 DB DXl , A0 45 AT 55 4 IR T3 |
P R T ARSI SE X ST REXS TR =
AL A 2SI B OGBS A AMINAE A B
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SCI R HAE R 1) s A Ak BEAROR) 42 0 5585 21
BRIt 2 N AN TR TE 5 B UG R .

IRIT R, 1% W2 BN 2 8 R R PR R TR AE
A R CAZ AT NG 5 S SR . FEBELT
iTBS 97 B[ I, JR i 452 1 S LA B Y TAF
WCICINZR WA R Wos |, B B TAEIC IS HMERLRE
71 AUFRE ) R RCR AT BT R YA B G,
M HAE & DI BE AL, iy 44 1 B 332 AE ) .45 2]
THETE WS R A MR i TBS ¥R YT PSA
P TERE X, 38 5 59 HE ] BRI = T RE
2.14 WG HIRIZR TBSIRYT WIS 32
R M1 IX b Broca X 48 22 MUE 5 IX WUE 45 5 5 o7, B
HAT — P — 1 5 "I e S 7 —— i M1
D TR IT Ik 2 v 8 5 1016 5 Az sh REss . 1 350%)
TR R, M1 DGE R G5 /S ReiE R 5TE S
RGN , /2 M1 IXiTBS 7 fiE 231753 PSA HH 18 X
Z 40 11 T fE 1% 122 (functional connectivity, FC) 784k,
FC 2 W ize b i X 7E DI e T 3 b iy A AR, XU
SR BLITBS B PSA S 72 ML X, A7 AU Al
Ze T IR 301 72 ¥ 4 5 (A (fractional amplitude of low
frequency fluctuations , fALFF) R, FALFF {8 Jz W J5)
PSRN I A Al 2235 2y, R YT 7 58 A A 0 P
W B 0 7% Bl [0~ SR T FALFF (BT B, BT HTBS
1) T A5CR T BE A 2 A DA R G T X Js fi o
LTI AP

25 b BE TR BRIE I i 2 i B AL, TBS W] fE
3 o T A0 A 2 K] B AR BLAE R A 2 PSA BB 3
HIIREIRAL
2.1.5 /¢ Wernicke X i) TBSVG Y7 /¢ Wernicke [X.
S T PR AR L, DA T A PR FOE S S,
WifE A F R, S 5L EFEMEFT R, 515
FICICE AR, TH R I s icis . BAA
BT L HIE 5 Broca XY 3 $2 kR AR UIETE
H U, %X S AN AT BE T BURE M R TR AE , R
HEBE FIETCE S LU o % X Ik 5 0y
B SR AHIE KT e 5 AL NS TS Broca X
L[] U o 5 T RE .

VERSACE %244 iTBS LABEALITT 17 08 4
A PSA B2 BY Wernicke [X . Wernicke [X %) £7 2
BR[F] R X R G5 K2 25, #E /2 Wernicke X 47
iTBS J5 19 5 min, A6 0 51 Wy L7 BE 7 Wl 35 5 &, X Ao
SRR D855 L 40 min J5{H 5%, RAE AT BR [A] IR DA
WAL E K 2 e B vy A e AR A AT T B — 20
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FIBIFFE R B TBS 175 5 A R 9 2 45 n LLIE A 5 2 1)
TBSYTFELA SN TBS 5 & TR 1A AR S 6 R G 9k - 5%
R R AR
2.2 TBSTEHIT PSA A A DR ERADIF 52

JUE R Z B TBS BIFFE 4R Hh 7 PSA S Ze MK ik
ARERAE AT 0 AR 21 BRTE PSA PR &2 3 F rh A A H )
FEAREZM . STAER, WFFEH IT 46K TBS I T PSA
EECE AT R 2 Bk, BR 15T TBS X PSA £ 2 A7 0 K fii
PERAYFE , 5 LR R AT & DIREIR A b i T e
VEFABILTR , D9 2 T5AE AR I PRIA T AE 5T A SR s A1 2
WICHE . BFFERBT, BT XA 2 kR il X #E 4T TBS
SRECAT DA 1 D RE AR A AEAS [ B8 4 3L
SYRAFAE 22 57 o 5 R WE ST 4R vp T R A2 0
[IAHAL, IF AR T [OJCHASZ BT
221 AHFIEETBSIRYY  BRIERTFER, i
BEX AT 1] A 400 o P A B TR PSA B E
MIRFES . HUARAE PSA JEFE 22 MR G > 3K A7 5
R ECBCR R, B A O A i~ Rl R AR A3
WOARYT AU K . GEORGIOU % & Bk £ 47
N E Rl (posterior inferior frontal gyri, pIFG)ﬁfj@
cTBS HVEHE 5, S A A R RIK i 44 ) 332 3
S, ELATBETT B 2o FLRE AR AN Y B2 BE ) Bk
LB THRINGERE . R BOR A T 1B
3 8 41 T™S A S — Bl {2 BE PSA B8 T8 S IR AL 1Y
MSEIRYT Ty e BT W5 A5 5 1Rk i M
XF 32 DX A ) ] e 2 ] S R T ), 52 0 R
B ICE

A TSN GAE PSA JH ATE T [0 =138 (pars
triangularis , PTr) Jifi LA ¢ TBS, i 1 12 17 PR i) 6 28 1 ]
AT B 7 ) DR 3 5 i 44, 28 W] i 44 B ey BIR Tt Ak
BB BE YA AT E B A AT RESZ 45, GEORGIOU
SR AR WoR , cTBSIRYT I B T B S R
FIKGE AT Bk, AR B oA Frdlcss . AT it
FER ITBS 25 A e Pk e TR S
Ui VR A BT

RIS R YT, cTBSVE R T PSA SR 145 %l
AT RE k3 PSA FRE H R Rk A 44 T g
1, 8545 B PR A TR DO n] e R XA O )
i CILNe
2.2.2 A7 LIS E 0 TBS18YT ZHENG %5 4y
JXT B Wernicke DX [] I A% DX 3k B A5 3850 L[] 348
(posterior superior temporal gyrus, pSTG) # 17 ¢TBS
BB, AR 5 HEAT 30 min B 5 E U2k, &5 R
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cTBS 21 PR B W B S R 8 T s TEORI
254 IMRIBF SR 245 S B, A L B 31 ¢ TBS 7]
Fie A0 2 A1 S A A — e ik — 2 [ B %) PN TR T P R
RESRAT I X (92 5ok B T A
223 LIEEBELZEMTBSIRIT AN iz
HEEABTPSAMKE , E25 T HiEm ™4,
BT B T B G Y PSA SR E B A TR IR
SRR ¢ TBS, & BU AT LA A 44 e 110
2.3 TBSTEHIT-PSA & 25

n b fr ik, AR TBS B — 30 5] D) el
PSA B4 (1) R0 8l 2 351 75 15 D RE , H SR — I 0 9
RME T PSA BE BT A S IB W DR, Jeib
AR FHAR R B PSA [ H S 515 T Re WK & 1) il
XA IE—A, S2BR I PSA B34 09 2 15 2R 780 R It TR 55
PR BRI, ASOR AR i DX LA i3 sl A
[F] P B b 2 36 PSA SR E T A & i e . XFp
25 PSRRI RO SOLE e 1R 7 TR, ik B4
WERRZIRYT , PRI R 58 1 45 6 8 S b B
s PARE PR T3 405 38 A5 326 5 3 1 22 8 A BT 2
3T AT A 40 WU 22 8 5 ) AT 5 2% 7 FEXT PSA AR

HIGUIRekE A

231 RUPNEER G Z 8005 TBS¥RYY  KHEDR 45°7
T UCHEAT WU BR 2250 55, rTMS HI138 , 5256 20 % A7
Broca X AFKAR +TMS #ill 184 B2 22 Broca X =45 vy TMS | 18
A F BV %, L6710 d J5 L5041 i
HER A A 44 | T RN B T R et R A el 3 B
2R bR T R I B AR DL 3k BRXT R o 2k
BRI A1, 353 fan i £ C 35 ) B e i DX 3 4 1
U ESSEEr N

VUKSANOVIC 5% 4 5 1 1 18 A v s AR T
FI] 2 T 5 3% 77 Broca X iTBS 5 45 M [&] J5 X ¢ TBS
A G ST, 45 3 WoR 1% B a5 i 8 U
Wk R S I IE S ) B A . EDT
ZER F A Broca X 6 T 28 Broca X A4 7 51 rTMS Hil
WO, 5432 H B TR 16 B HE BU 2 R
Z M SRR R R O RS
ol R AT % R TBS JlS0 , nZe i o , sk iR R
AN (] B SRS 2, DA R G PP Ak R I X6 PSA T
RS TE S
232 HRPEERAYZEN A TBSIRYTY A HIBAIETE
TR B 22 88 SR S8R 97 PSAiF9Y . HUANG
SO RIR H cTBS AR UOHI 3 PSA B A& T
1 S T < T S T R B R =R P2 | 2 N oy S i

T B 5 i D Rk BB A R AOCR

TBS FI6 Y7 i B A o b, RIS % 224 i X
HEAT A0, B B B [ G 5 2 T A2 58 TMS 3
I, ST (]85 AR 4 25 R T, 5 TBS 224 i 8k
7 SEAEN RS AT S A T AT o R R
WA TR T I (B ST, (OO 24038 35 1 D BE S 0 AR &%
RHXTA R AEEZ T, 2280 06 o i 18] 4
K AHREAE T Iz 12 e ph 22 I 4%, 12 2% 5 TR D fig
WIS T AR T AR . KRR Bh
ik 58 2 P 2 1) S8 B AN 5 4 2 B~ BRI, o T
7% Broca X 32 45 7 H, B 4 4 o A TR DX A IR
JO7 AR B A5 A A S B S T 2 REAR DL M A (1] 22 HE ok 1

BAEMIRIT R,
3 IhMNEERE

B 5T R, iTBS Fl A2 %0 T 7] 22 Wer-
nicke X 22 &35 AN LA K ¢ TBS Hill 3845 & T 1l )5
BB ATER R [ = AR A SR A TR S Bl
B 235 AT 0 PSA SR E 1 S 1R DI RE , (B OR [R] A9 3 9%
BB AT £8 3 T T RE S I Y B RS A R . iTBS
T A2 40T 1] A6 A PSA BB 35 8 0K 5 18 T RE 1Y [
X i 44 T S JEE 1 e R X B A A
75 Wernicke DX A WL 2 %5F Wy B BE 1 0 A2 o | i o]
T2 0 P SO0 00 6T i 4 R ) 2 g DA — 5 1Y 1E

SR . cTBS F AT &0 T [l J5 A Bl T2 71 PSA
BEN A RIS v g M EERE ) RS A )
= AT B 5 A 44 FE T LR RN S TR SRR RE T,
SRIIECA R [ i S D A0 5 2k T R A R 4 AR e
AT T8 iz 2 K2 2 nT RE X 1w 44 BE 1 A BT T
BRI , ZE G PR FVAYT PSA HRE I, 1 1 %k A ) 24 50
) PSA H 35 DL PSA HE IR ) R 1B R e A [F)
F14) SR A, N T T A 3 N L 1Y) TR D e, BT
SR U2 I 55 E MY, ST e PR 2280 A B A
o B3 EALAY A, TBS HIlTEA YT IR A, 76 2280 5
I - B LR, B B AT AT

R T AR SCHR B () IR A, S AR B ik 2D
il A5 B Bk 22 9 i X Bk R BRI BE S 5B F DI fE
8. AMFRF I, /NMETEMKE PSA 835 515
B T I 2 BRIE S R FNIE AR S WL 5 T
AEEAEH SRR BRI, PSA B
A/ Crus T, 043 5106 2226 v o] L 22 %60 o] = £y
T A R G o, A /NI n] BB PSA FRE R iE
WK BT AE R AL 5 . SEBASTIAN 254 Al

531



FREE 2 20254 535 S H

ZHENG %5\ Ry 5t T 22 2 BRELAT AN [R)5 28 35 457 1l
KN SR 18 R SR 1A /N G T BE A2 2 PSA FR

T EYIRR A M B ARG . L, 4 PSA
HBE 0 TBS IR 7 70 5 B2 -0 0 22 1 o B a7, O
MR ER 5 018 5 D) 1 0k 5 A 7 %) S S ki I/ ek 2
HLSIRYT

UEAk , B B9 )5 BT #8135 TBS #il 3% PSA H

H BT AR A A RCR | 2 KRR 11 R
B, A 5 BRI ST AT AR PG 7 O 08 1S T 5
G A v 2 E A T S5 e 5 AR Ml A R0 B2
B GRSIRE B E AT RS E 1L EIE S Y
REVEA) A 16 I i VE 43 S 48 b 1 AR f R DA 8 2 K
W7 R, 54 DR g L IR 1% 3T 20 A1 A ) B AR AR
SRR AR WER PSA HB A i 45 74 B i ) BE 119 75
1k, FE— 45T TBSIAYT PSA BIMKALHE] , A PSA (145
WEIRTT SR LS IR
27530k
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Effect of Theta Burst Transcranial Magnetic Stimulation on Post—Stroke Aphasia Based
on Different Stimulation Targets in the Cerebral Cortex

FANG Qun', DAI Yanhong', WANG Hong"*’, CHEN Zhuoming', GOU Lei’

" The First Affiliated Hospital of Jinan University, Guangzhou, Guangdong 510630, China;
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ABSTRACT Currently, the population affected by post-stroke aphasia (PSA) is increasing steadily and clinically these patients
present with speech impairments of varying degrees. As a unique core cognitive and social function specific to humans, speech ability
is crucial across multiple dimensions, including physical and mental health as well as cultural inheritance. However, the cerebral
mechanisms underlying the onset and recovery of PSA remain unclear, and traditional treatments yield suboptimal results, prompting
researchers to continuously explore new therapeutic approaches. Transcranial magnetic stimulation (TMS) is a non-invasive, safe
brain stimulation technique. Theta burst transcranial magnetic stimulation (TBS), a specialized TMS mode, offers advantages such
as short treatment duration, low intensity, strong efficacy, and minimal side effects, leading to its growing clinical application in recent
years. This article reviews the characteristics, common parameters, and safety of TBS; notably, therapeutic effects on PSA patients
vary with different TBS parameters, and more research is needed to identify the optimal parameters. Existing studies suggest that the
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therapeutic mechanisms for PSA include regulating cerebral metabolism, improving functional network connectivity, and promoting
interhemispheric excitatory balance. Current domestic and international research results indicate that when TBS acts on cerebral cor-
tical regions, such as the inferior frontal gyrus, primary motor cortex, Wernicke's area, and dorsolateral prefrontal cortex, it can im-
prove one or more of the subdomains of speech function, including spontaneous speech, auditory comprehension, repetition, and
naming, which suggests that TBS has potential clinical significance for the recovery of speech function in PSA patients. In addition,
therapeutic regimens combining bilateral or unilateral multi-target TBS stimulation with speech training can achieve functional com-
plementarity, and due to the short duration of TBS, multi-target stimulation is highly feasible. Currently, research has limitations
such as focusing mainly on short-term effects and lacking of long-term data. In the future, it is necessary to explore more potential
targets such as the cerebellum, combine neuropsychological scales with imaging techniques to evaluate long-term efficacy and fur-
ther explore cerebral mechanisms, so as to provide a basis for precise treatment of PSA.

KEY WORDS Theta burst transcranial magnetic stimulation; post-stroke aphasia; stimulation target; therapeutic efficacy;speech
function
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Effect of Ultrasound—Guided Nerve Hydrodissection Combined with Rehabilitation Manual
Therapy on Patients with Cubital Tunnel Syndrome with Long Course
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ABSTRACT Objective To explore new clinical diagnosis and treatment strategies and technical approaches for cubital tunnel
syndrome with a long disease course by treating one patient with cubital tunnel syndrome duration exceeding 35 years using nerve
hydrodissection combined with rehabilitative manual therapy. Methods The rehabilitation treatment plan for this patient included:
1) Treatment of the right elbow using laser therapy, infrared therapy, and intermediate-frequency pulsed electrotherapy, once daily
for 20 minutes, over a period of 3 weeks; 2) Application of Maitland Grade Il and IV joint mobilization techniques to improve joint
range of motion, once daily for 10 minutes, for 3 weeks; 3) Gentle stretching of the ulnar nerve through specific movements such as
shoulder abduction, elbow extension, and wrist extension to enhance nerve gliding, once daily for 10 minutes, over a period of 3
weeks; 4) Nerve hydrodissection under ultrasound guidance, once weekly, for a total of 3 treatments over 3 weeks. The changes of
the patient before and after treatment were evaluated using muscle strength test, active range of motion (AROM) measurement, Ac-
tion Research Arm Test (ARAT), and Numeric Rating Scale (NRS) for pain. Results The abductor muscle strength of the right little
finger was grade 4 before treatment, and grade 5 after treatment. There was no significant difference in the deep flexor muscle
strength of the ring and the little finger, muscle strength for finger abduction/adduction, opposition muscle strength of the little fin-
ger, and the adduction muscle strength of the thumb before and after treatment. The AROM for right elbow extension was limited to
25° before treatment and improved to 20° after treatment, with no significant change in elbow flexion. The NRS score for pain in the
ulnar side of the right forearm and the ring and little fingers was 8 points before treatment, and reduced to 4 points after treatment,
indicating an improvement from severe pain to moderate pain. The ARAT score was 46 points before treatment, and increased to
50 points after treatment. Conclusion For cubital tunnel syndrome with an extended disease course, surgical treatment is generally
preferred. However, this case was treated with ultrasound-guided nerve hydrodissection, achieving favorable clinical results. This
provides a new clinical approach and technical means for the non-surgical treatment of cubital tunnel syndrome with an prolonged
disease course.

KEY WORDS cubital tunnel syndrome; ulnar nerve compression; nerve hydrodissection; ultrasound guidance; prolonged disease
course
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