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#8250 77, 55%~80% 26t B IR AR D e e, - i %
T UIRERERT 1 80% L) I, HAKE #5222 . PSF Y
SO b R A AR 3 2 7 AR BRG]
R R A TR T

25 K B2k 5 P 25 H I  (transcutaneous auricu-
lar vagus nerve stimulation, taVNS) J& — Fl #7 B R {2
AR B 2 S A 28 RO 12, AT DA A E s, K
6 AR 22 301 A B0 FHRATL AR G 280 B 9 9 5 4
FI e AR A BT R B, taVNS T LAY Ay K
B Rz n A e gk EIROREIRAE T AR5
18] PE I 5 (task—oriented training, TOT) J2& — Fh 45
BEXEPE R A H bR R 10 09 32 s dil I 2B = AE
Rl R iz 2 Th g, & b IR RE R A iy 2R YT
FARD . AR R A taVNS I TOT BA T, B A4
P aVNSIA TOT XS PSF 2 IR REREIS B 520
1 W
L1 il ebniE
L1l 2WrdRifE A7 b A8 26 T 2 i A 2 T
B 2019)" R OC T I A T IS Wb
112 ARRHE O BRI , B0 A M i 5
B<6MA#H. QF#R35~75%0 . @ Wi, &
A >12% , Brunnstrom X FUIRE - H1 =341,
RERC & S8 IR S VPAl SR TT# . @ 4545 PSF I IR
PUEbRE : BE AT R 1D H N B W% 57, JF 5
BT 57 FOKEAFEFR ; 8 TS0 % 57 1M 2
YEAF 58 R H H AR IRE s SR 57 5 AN I R L

ANE s R O TR 7 I+ . ) 957
J7 B F i % (Fatigue Severity Scale, FSS) P73 =
3671, © BHEMEAREZAERES.
113 HEBRbRUE O AIAFIIIBERE AT , T B A oF
fli GIRTT# Q) AN EHEZ HIRRE | i HAR sk |
ST AT E A R B B RN A O
S N T H AR & @ )™ 5 A48 B i K
R Hfp L
114 bR EARAE D B TRy SR I
AT R @ AR BB A SE R
SRR
12 Bk

WA ZH R H Gpower 3.1.9.7 #E 4T FEAS Al 5.
BB R BF L4 5 1R 7 Fugl-Meyer A Bt
2 P43 (Fugl-Meyer Assessment—Upper Extremi-
ties, FMA-UE ) [ 2H [8] 22 (EL 25 R b A7 R0 d Al 350, AWk
AR dy,, =1.19. BRTIRRE (1-B) 2 80% , it
F KN 0 =0.05, 7155 15 B 4 fe /VREAS
130, Ry 1B Ik A2 T T S A 22 S L B
LA 2022 4F 5 H—2023 4F 12 H 7E R 7t BE R} K2
i 3 S % e R A2 I 2 ML e 14 il 2 b R85 60 491
K FHBEHLEC T 2048 1 132U G B AL 43 5256
YR B, B 30 0. 24— R TE R AR, 25 58
TG X (P>0.05) , RA A ILIE, k1. &
WFFE 7 5818 08 Bt B P R 2 B s o O = B A6 B 2%
P dtt (45 :2020-SR-001) .

F1 2H-WBEBCE (2s)

Table 1 Comparison of general data between two groups (x+s)

P e Fol
Q =} S : ‘% )) 1
amn - m —5 7 FR/Y wE/ A oW AW WESE W
X B ZH 30 18 12 52.63+11.32 4.01+1.67 13 17 18 12
S H 30 17 13 55.00+8.41 3.434+2.02 11 19 20 10
2 F & Wk AREE I fhfeE R ZE B A5 15 3

2.1 BRIk

2 HIHEATH FIGIT R B HEFT 30 min TOT;
SRR L A RLIR YT FE Al 3 taVNS, taVNS 5 TOT
[T .
211 CEHNRIT  BEEYIETT AT AR
BIT E R AMIGTT R R . R T B GE
TUAB B R 55 25 s W BRI YT AL S W s s
0N 1 1 2 N R g e L S = ] | 2D
S5 AE IR T LA I N 4 OG5 T Sl kLB AR
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2.1.2 TOT RS MR HE M2 e 55, Y262
R 2 E T RE I L e B TR | 3 s skt
BHA X, By ), R B Kz shiE 2k, A L
AR R RN TR [ TR T EAE S
1o B VB AL B B A AR N A R R
AT WA —&iZ2 ), ¢ BUHE R TOT.



WA 2 R A A 2 R B AT 55 S P I X IR A R 8 55 R RCTI R 2 )

R 30 min, BER LIRS/ IRYT 451
2.1.3 taVNS R M 5 pi 2 BT g oA PR
B - 2 7B #h 28 H BI (tVNS501) #EAT VAT o taVNS
SR Ry 22 B H DX A7 AT A A 3R
J7 HL AR FIIG 7 A7, B ZE H A [ T ERE Y, R
R AR U 1 B X IR YT 48 i K b 3 20 He
21710 5.4 Hzig 175 s, & 288, i th % 58 0.3 ms,
W67 HLLSR T L)L 0.5 mA 186 16 5 R R 2 e
AT PR M L. B 30 min, B R 1R, 5K/,
RIT 4R
2.2 MZEdEhs

IBYT T RARYT 4 85 B R — iRy I 45 32 10
PEAFVEAS  ZIRI7 I RS 51 AS 51077 .
22.1 L ASIIREEAL
2211 RGOS EhIIReITE R FMA-UE 150 0F
A R HTRES ) S WUR AR iLiz 2l K B 583 2y, e G
e e M, 150 B8 5h K sl 5 P
. FMA-UE PF5335 9 RI, 33 /NI H |, B /NI
TR 0~24), B3 66 7, PR AR b RGE B 1)
([ 23
22.1.2  ROEHESHEETAT SR B RS EDE
5% 5375 (Action Research Arm Test , ARAT) VAT F A%
BRORES AR T PME T RTE T, 4 NN
17 J8 LR Kz 345 4 KT, 36 19 NI B | A
THAFA3H 0~3 4%, B0 5743, A500 B s F /R K
Yz sh) gEs
222 PRV CRHE ST ERE &
7 (Fatigue Severity Scale , FSS) PEA N 25 Hp £ 5 0% 5F
K ALHE 9 AT H L B 5 1~7 43, B4 A%
A3 94% B Ay 63 4%, FSS 43 =36 43 BV AT ) 5 Hy
P57
223 HEAWGEENBE S PEAT R Barthel 35 %K
g ¢ (Barthel Index, BI) ¥FA% H 34 H % AL 36 15 sh g
T3, 3L 10Ty 275, HA B DRIRIES 43 043 5585
7] = = (1T N 2 A Y s N S 2 R
35 R 0453 553 1058 568 AT 043557
1043 1545, 543 100 43, A543l v, A 76 H PR
R
224  TIfeMET LN EISEOR R BT ARWESY
K H 2238 18 DI HE T 214 M A% 35 £ (NIR Smart 11 -
3000A, FHBHE Q) , S U6 A1 Ik #% 2 T 10-20 [ B
s v T 5K 2R G5 43 AT 1 SUN i 4 8 TR i 2 B
X, AL E 19 MGIRER K 16 MRIER K , #4 1%,

M AFEGETE o fF ] Patriot 5 7 A 22 4530 18 1Y
5% 8 ) IR A 2 W 5T IF (Montreal Neurological Insti-
tute, MNI) %5 [A] A A, A 33 X5 b7 SR 4 ik [X. (region
of interests, ROD)"", 35 BUBR 48R X A 5 &M i 451 i
(dorsolateral prefrontal cortex, DLPFC) | JI§ #1M il {ij %
- (ventrolateral prefrontal cortex, VLPFC) . HE %fi I
(orbitofrontal cortex, OFC) J&¥ 32 81 7 )2 (sensorimo-
tor cortex, SMC) Rl iz 30 5 4 B i 8] X (pre—supple-
mentary motor area,pSMA ), JE4HR X 1535 18 2 [A] X}
PIRFR, W2, FEERELEL R JCL TR
i) f £8 T RE 1 3 41 4P 1% 42 R (functional near—in-
frared spectroscopy, INIRS) 55 Il A9 A 5% #4784 o
BOR A E HIR AR RS T RE S min, i B rp
JR] BE ML G Sk S AR Bl SRR 5 min i E S KK
o INIRSHHIEHRA, DI 1.
*2 B BIiE7E Brodmann 43 X 1K i R AE X 33
Table 2 Brain representation regions of each channel

on the Brodmann partition

ROI ez Bk 2 Kk
DLPFC 25,26 19,21
VLPFC 11,12,27 3,4,20
OFC 8,9,10,24 5,6,7,23
SMC 13,14,32,33 2,16,17,30
pSMA 28,29,34,35 1,15,18,31

KR
Rk

[]

37| 40
0+0=0=0-0

1 INIRSEEHmTEE
Figure 1 Schematic diagram of fNIRS channel

arrangement

23 GEilJih

K HI SPSS 27.0 RAS 4T 58 3140 #r . T R
JIR M IE 250 A, B R ) (es ) 2R, 4L 1] HL 388 R
PHREA ¢ /56, 2 PN R XS ¢ A 56 . LA P<
0.05 Fn =R BEAGI L,

NIRS 3% £ 1Y %04 ] MATLAB R2013b (Math-
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Works, USA) A FE |, ] Homer2 %4 f3 5F I 46 5048 v
FTBIALBE Sy 73578 , /A B -k Bk B 1R
Bl i —F A AR i i Bk . 45 ROLII Y 2 fig
B A AR 81 fH (phase locking value, PLV)
BEAT I, R Hilbert 28 45 2455 ) Ik I AR
THEEAEA I 18] 0 2 ) A AR 22, AT A5 31 PLV
(910X 10 DI REZE A G A5 5640 )5 RO RUEE LN
- 38 18 1) i B2 T H) BE 7% $2 (functional connectivity ,
FC)BREE , AT 2 4R YT 5 FC R 4] FeAss . ZHIR]

U AR ST FEAS ¢ R 06

3 & R

3.1 241897 i FMA-UE fll ARAT VP4y Hedss
VAT R, 2 2 FMA-UE . ARAT P43 b8, 22 535

TG it F = X (P>0.05); 51R 7RI E IGIT IS

24 FMA-UE 1 ARAT P40 Y8 5 (P<0.05) . 5%

WR2H 38, V897 5 92 56 40 FMA-UE 7042 5 (P<

0.05) , ARAT 43 22 R LGt i 22 & L (P>0.05) .

W3,

R3 24877 RI/E FMA-UE 1 ARAT 43 bb 42 (%) g
Table 3 Comparison of FMA-UE and ARAT scores between two groups before and after treatment (+s) Scores
a5 s — FMA-UE #¥-43 _ — ARAT 47 _
VRITTH BITE TBITH EVASE]
Xf 2] 30 35.57+4.14 37.07+3.99" 23.37+6.13 24.8045.99"
SEgR A 30 37.23+5.43 40.50+4.812V% 24.37+7.83 26.93+8.08"

0 SIRITET LA, 1) P<<0.05; 5% IE4H i ,2) P<<0.05.

Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.2 241IRIT TG FSS V4 L4k
IRITHT, 24 FSS Ty 22 R G2 L (P>
0.05) ; SIRITHTLLER IRYT 5 2 A FSS PRIk (P<
0.05) . JAIT I , 50T IR 4 LA, 9256 21 FSS PF43 [
R(P<<0.05), W4,
R4 28BITHIEFSS S5 LLER (+5) Uiy

Table 4 Comparison of FSS scores between two groups

before and after treatment (x+s)  Scores
2 5 ik bEEagil] WWIT IR
X HEZH 30 41.50+1.87 40.83+2.56Y
M| 30 41.63+£2.58 39.13+2.66V

T SIRTTHTILEL, 1) P<<0.05; 5% IR LA, 2) P<<0.05.
Note: compared to before treatment, 1) P<0.05; compared with
the control group, 2) P<0.05.

3.3 28R R BIVEy HLgR

IGITHT, 2 4 BIVE A 22 R ¥ g it L (P>
0.05) ; 5IAYT T LA G IT 5 2 41 BIITF53 FH s (P<
0.05) ; 5 X B2 H 4, TR 97 I S50 21 BL P 43 F
(P<<0.05). WL#S5.
3.4 241897 IR Re TR LM AS ISR B T fig
R

TR 2 4R I7 5 H S AR D RE I e 8UE, 25 R
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N S IR LB, S 2H 52 RN Iz B 5 B iz
8l X (ipsilesional hemisphere pre—motor and supple-
mentary motor area, ipSMA ) 5 3 32 2 15 &M i 4
i (contralesional hemisphere dorsolateral prefrontal
cortex, cDLPFC) I8 /MUl FiT %5 i (contralesional hemi-
sphere ventrolateral prefrontal cortex, cVLPFC) . [7] fil]
iEE %5 J7 )22 (ipsilesional hemisphere frontopolar and
orbitofrontal cortex, iOFC) Y 1) B& i #2 #4338 (P<
0.05) ; 55 % B 20 Lo A, S A 52 RN iz 3l 2 J=
(ipsilesional hemisphere sensorimotor vortex, iSMC)
5 i0FC I RE & He b 58 (P<<0.05) . WL 6. 1HYT
JE X B AN S H wR B SR s B . W
2.

RS 24HBITHIE BUES L& () o

Table 5 Comparison of BI scores between two groups

before and after treatment (3+s)  Scores
21 5 1%k TRITHT BIT A
pOpiERE] 30 60.90+5.48 64.43+4.58Y
SEIR A 30 61.40+5.48 69.57+5.64"%

TE: SIRITRTHLAL, 1) P<<0.05; S5 IRALILEE,2) P<0.05.
Note: compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05.
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Table 6 Comparison of changes in resting state functional connectivity strength between two groups after treatment (x+s)

21 5 % ¢DLPFC-ipSMA cVLPFC-ipSMA iOFC-ipSMA iOFC-iSMC
Xif 20 30 0.40+0.18 0.3440.18 0.44£0.16 0.38+0.17
SIS 30 0.59+0.17 ¥ 0.51+0.18 Y 0.58+0.15" 0.54+0.18 ¥
{E : 8 Bonferroni (2 1E ), S XFMAL AL, 1) P<0.05.
Note: after Bonferroni correction, compared with the control group, 1) P<0.05.
X RZH S LG 2H vs. X RLL
0.8 i0FC
cDLPFC ¢DLPFC =t
0.75 iDLPFC
0.7 VLPFC cVLPl‘C' 4
065 iVLPFC
0.6
cOFC
0.55 -
i0FC
0.5
cSMC
0.45
| isMe 4
0.4
cpSMA
0.35
| ipSMA
o < < NI < N GO WO WO
QQ QQ\) QQ QQ() QQ QQ %& %Q ,5@ @}V QQ?Q 6&;&1 \SQ() Q0§ . 9§ C%Q \%@cﬁ;&,@v&%@v 3.4
Yf:%ﬂi@ﬁﬁ ,Hul_?‘ﬁtﬂiﬁm 3 BRI T A8
Note: the redder the color, the stronger the brain connections; the bluer the color, the weaker the brain connections.
B2 2488 ERmESTRERERER
Figure 2 Two groups of functional connectivity in resting state after treatment
4 i P 2 SEOR P SR & B

4.1 taVNSIHAY TOT w45 PSF

PSF ARy —Fh FWREZ , AT R IAE 15 5 A
O PEAE ZANIT T i PR b P HAE RN S, 4 Bl B2
55 N 5% B HL G )@ 2B, DN e i AT B bsf 93!
PSF &0 %88, Rl 2 4, %”Hﬁﬁﬁﬂﬁﬁ%fﬁ%%
RN BG5S ) DR R A S TS
AFFREE R R, 5XIRAL L, S RV 4 4
J& , FSS T4 FEAIK 4271 taVNS B A TOT RE B 474 BC
HRFP T TTRES AT RRAC O 7 540
LA ARE VAT I o AT BIFSE R B, AR LAY 2R ~6 (in-
terleukin—6, IL-6) . [ 40 il /> £ - -1B (interleukin—1
beta, IL-1B) 5 PSF &2 IFAH " taVNS fig #11 il 4f
L 48 i B, 8 TL~6  TL—1B F1 I8 IR 8 H F -«
(tumor necrosis factor—alpha, TNF—a) 55 48 4iE K 7 B¢
T, VAR G P AR S NE 2 SE PR - 23 B IRL KAl 1
WIIRE , 7| & R R A AL 97 I8 S 5 S AL
FABLEAAOCN X, 3 B8 X S R 2 2480 S = A
KEPE . (2 9% 55 7T fig 5 20 BT 4 WA /A G
(EESU e SN I EA RN ¥ & R WSS =
I WS B/D 5 PSF 22 A SG [ I £ R R HIR e i |

J¥i 85 v X ol 2236 5 3 WA /L, 22 18 e 2 S 4R R ILIA
A 5 iz 3 75, B 22 K- FEAIC, 12 3 D
TR, S BOE ST, [WEE 2 B S
PR, Z O & EPE R TSI T ©
Ji 5 801, 98 95 I . ok SE # 4E (vagus nerve, VN)
JE N X2, B S SR A A O
M WP AL A SN ST R G 2 IS E)
X HIR IR AR S I A= BRAILRE , 245 P P05 04 - AR
R FAEE HEMEM . VNSRS 23 S mAR
B EHE EIRER S-BR A R E R N T
(brain—derived neurotrophic factor, BDNF) 229 i i1
R, ok 86 Wy J57 1 UE 2 T LA R IR AR B
571500 @) BE XS M Y B SR T RE A AL IR 95 I
TEAFEPOHR H TOT BE M 4 3 I 4% PSF AR, Bk 2 it

H AR B, S R AR TR B . @ TOT R A (a2 i
BB M2 BREAZ B4 , 1R YT I 2 [ I 498 T 22 1 &
IRo JEVERNBREE T RIESE R B HEA T Sk o i [n) i
WeWT ¥ 2K, REGE M 97 1% S R T RICR o AR IR AT
FEH, 2 R 57 A BB ST TR (HIR YT 4 4
J& FSS P43 B AR SR =36 43, H 9% 95 AR SR A7
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T, 43 HT AT RE 5 G A b R AR Y A AR AT
I IR e 5 LA Sz 31 45 22 Rl R R AR DG

4.2 taVNSIKA TOT w430k iig gh ohig,
P2 H R IR ghg

AT 45 R, 5 X IR He A, SCIe A YR
ST 48, FIIRE FMA-UE P42 5 W 5, 1 ARAT
PES R B T T HE 2 R RS 248 . 7]
A5 AT R ZE A K O Ykl i 252 200 5
SSRGS L R S-R AR
JIELBRE B it 220 356 T3 DRI 5 53 A0, AT i IR A% B0
PR E A T AT [ A DG 1) R G B S5 R B R g
DX 35k, 242 B Frs [l g o, v o S Il &9 2
AN AN AR A, IE B —E B s Bt D i
g fa] AT A AR B AZ I S I DX B, AT 5
R RN ™32 114 B DX 30 2 2 R G 3 3 J 2 B 0
IR B AR DI RRACR . @ TOT iz F %8 X
P22 22 40 % 3z sh 4R G JECEL RN Sk A 2 ) B
PRAT 55, 35 5 H 32 sh B 2k ) IR RN W I i S 4
1E, fefe it K T RE T 41, 42T+ & 1B shig 1
AW R I T F I Re B E AL AW TOT BEA 4%
M TR RE 1 & B s 80 . B taVNS B A
TOT 456 “ i — B AR U R 7 v 7 B, A ok IR
CERSIL (PR TN G = R K e ) il DT
PE AR HE IR K TFRiE shThRe Ik 2 . @ SCER
FH R b B R R st 4 A FL R IE 32 31, Jeikill
TR K A0i2 2 P 4R 595 T ARAT IEAG AL FET
12 UKL Kz sh 48 4 101, R, 2 4 ARATIRYY J5
PR 2 BRI B B FMA-UE ¥4 3£ T Brunns-
trom F1 Bobath B¢, 5 J#iE S B K BB, 8 T I
JEE Dy RE 32 BRI AL , A 5 2 5t B 4 s L[]
bt ) I B BT 8 i R L R N S E e L K W T |
FLAAT 58 B 1T ARAT VAN 56 TAT 55 T P 3Le 5
VA I H AR AR S B, EOCERE S R B
Bl R R A T S PR Al RS L, R R T gk
PR, FMA-UE 3143 & # 0] AT A7 A2 T3
B S B A TR X , PRt 25 4 30 2 4097 5 FMA-UE
PEOM R W, 0 ARAT PR BUEA i (05 &
SR TGIT2H T LR,

PSF 2 520 H & A2 06 16 sh ARk 38 i, B1 1
IRRAR . ABFFE4E R TR 2 ARG T 5 BIE /M 448
I HTCE, H LR 24 s A 8 o BLIT 43 h ik
W B R W] 2R AR R A A B AR H ¥
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FICh R UIAH G, R Y B R e B el
1 =Tl R 02 R VAR G R AL 1

4.3 taVNSIEA TOT wf 48 4f e ik K i A~ In] i X 2h
ReE%

AHIE 5T SR ENTRS X WU A o iz 5 a4 7
VARV YT 5 2 40 X A HOE G L o INIRS/Eh—
T 2R AR A ik s A5 T L 0 e A 0 R 1 A
AR A, S DX 24 A PR A R S T RE R R
B, H AT A S DIRETK R IR F P4 D7 ik
RUWFFE & IAEBE S taVNSIBYT IS ipSMA 5 ¢DLP-
FC.cVLPFC J2 iOFC By DI RE 1% 42 5 511 , iSMC 5 i0FC
Y L) fiE i e 58, R ta VNS 65 TOT AN AT LLARE
i 1 R Gz s Y Re YK A, i AT LA i L RGE 3
BN ) B AT RE R X TRE S LA TR A
KO WA E = YOI JZ S 5 Bhis shid 7
R B R A I T ERAE R AT R A AR RN
Y5, [R5 G B e AR, 38 9 A0 8, A it is B 32
FESZ 5D, @ TOTE i #E %, k3555
FRAE ) H Y AR A 28 58 fil 78 A 28 0 4H L2 T3] AN W
PR S EA, BE K RZ . @ A
32408 i DXL 0 0 32 BEL, LSS A2, St B ki
[, LOPEZ %™ % B taVNS RE iz RN 1ML ()95
375 P ke A i 1 i 5 B A R M 2D A 28 20 L U
T AR BRI S . @ taVNS & — Tl figi #2893 45 3¢
AR, taVNSHELA TOTFFE “HRs -5 JEl X ” P R R A2
A, RO F G e 5T D e 3% 422 , W0 DI RE AN X
5 N £

S 2H 5 0 EZH B R] B R fE DR PSF
SR, B R AR T I Sl S M {H S 2H R TGS
TS KR E 5 3 3 B 4 v RN A ] i DX 2 i
B R RN DI REE I . A 2 A TR
TR D B REASR TR ; B2 X PSF R K
A RO ER 7 RCA Rt — D5 . R — B H
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Effects of Transcutaneous Auricular Vagus Nerve Stimulation Combined with Task—Oriented
Training on Upper Limb Function Recovery in Patients with Post—Stroke Fatigue
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ABSTRACT Objective To investigate the effect of transcutaneous auricular vagus nerve stimulation (taVNS) combined with
task-oriented training (TOT) on upper limb motor function in patients with post-stroke fatigue (PSF). Methods A total of 60 stroke
inpatients hospitalized in the Department of Rehabilitation Medicine, Sir Run Run Hospital Affiliated to Nanjing Medical University,
from May 2022 to December 2023 were enrolled and randomly divided into experimental group and control group using a random
number table method, with 30 patients in each group. Both groups received conventional rehabilitation, including pharmacological
treatment, physical therapy, occupational therapy, speech therapy, and acupuncture. The control group additionally underwent task-
oriented training for 30 minutes per session, once daily, five days a week, for four weeks. The experimental group received the same
task-oriented training combined with simultaneous taVNS, targeting the left cymba conchae with a stimulation current perceptible
but non-painful, with 30 minutes per session, once a day, 5 days a week, for a total of 4 weeks. Before and after 4 weeks of treat-
ment, the Fugl-Meyer Assessment of Upper Extremity (FMA-UE) and Action Research Arm Test (ARAT) were used to evaluate the
patients' upper limb motor function; the Fatigue Severity Scale (FSS) was used to assess the severity of fatigue in patients; the Barthel
Index (BI) was used to evaluate patients' activities of daily living; and functional near-infrared spectroscopy (fNIRS) was employed
to analyze the resting state functional connectivity of different brain regions. Results Before treatment, there was no statistically
significant difference in FMA-UE and ARAT scores between the two groups (P>0.05). After treatment, both groups showed improve-
ments in FMA-UE and ARAT scores (P<0.05). Compared with the control group, the experimental group showed greater improve-
ment in FMA-UE (P<0.05), while there was no statistically significant difference in the ARAT score between the two groups (P>
0.05). Before treatment, there was no statistically significant difference in the FSS score between the two groups (P>0.05). The FSS
scores decreased in both groups after treatment (P<0.05), with a greater reduction in the experimental group (P<0.05). Before treat-
ment, there was no statistically significant difference in the BI score between the two groups (P>0.05). The BI scores increased sig-
nificantly in both groups after treatment (P<0.05), with the experimental group showing a greater increase (P<0.05). After treatment,
the results of resting-state functional connectivity values showed that, compared with the control group, the functional connectivity
between the ipsilateral premotor and supplementary motor area (ipSMA) and the contralateral dorsolateral prefrontal cortex (cDLP-
FC), contralateral ventrolateral prefrontal cortex (cVLPFC) and ipsilateral orbitofrontal cortex (i0FC) in the experimental group
was enhanced (P<0.05). Compared with the control group, the functional connectivity between the ipsilateral sensorimotor cortex
(iISMC) and iOFC in the experimental group was enhanced (P<0.05). Conclusion taVNS combined with TOT can more effectively
improve upper limb function in patients with PSF, and promote functional reorganization of the brain by enhancing activation of sen-
sorimotor cortices and strengthening interregional connectivity.

KEY WORDS post-stroke fatigue; transcutaneous auricular vagus nerve stimulation; task-oriented training; functional near-infra-
red spectroscopy; upper limb function
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