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[HE] BH HKiTZLFE AN SRR (aVNS) A BRI A E AN X T TR 65 7 145k & F g
BHHREE PR, Hik £ 2022 F 6 A—2024 F 6 A AREILAAER Y 128 #l I F b B F A S H xR
20 taVNS 28, E AL R AW B A fo e A0 4 40, FF40 32 01,06 0 h 6 JA . STRRLR4E & % ALK B8 57 staVNS Ak % #
BRAETFIN AT BEFRANZERBSG T EMEIABADN FsP /T LR A BANG RASEE 24
T aVNSE LB BEIMBABHFTRAFER, ETRNTENEAELERAFTSAHKAFNEZLERE, OFEHFR B
(MEP) & Sk #1, F 4835 2h 4 F 0F 18 (CMCT) . L5 3 o 46 8 2 (FMA) 3 2, B % £ % 48 /1 X R Barthel 3% %
(MBD & £ 3F 2 A0 X s P 3 bk (MCA) i it R4, 58 & F AT, /A 4% & MEP # K2 .CMCT, L&
FMA # % MBI # % 4= MCA @ik E % @, ZFHRAEH FEXL(P>0.05): 2% 7 /6.4 AEHF LR BARGEIE T A
BHFAKECP<0.05), taVNS 2L, B R AN BAN BFEASAMRK THARBE, ABRASEML T taVNS L, LR EMEA
8(3% P<0.05)., i taVNSF ELEEIMNBZAHTERERF T HBEZFEM LEONA R FHREEM LI
B LA EFRAEIN AR EAE,
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[Abstract] Objective To investigate the effect of transcutaneous auricular vagus nerve stimulation (taVNS) com-
bined with the rehabilitation robotic arm reinforcement training on upper limb motor function recovery in stroke patients
with hemiplegia. Methods 128 stroke patients admitted to the rehabilitation department of our hospital from June 2022
to June 2024 were randomly divided into a control group, taVNS group, rehabilitation robotic arm group, and combina-
tion group, with 32 patients in each group. The control group received conventional rehabilitation treatment, while the
taVNS group received additional taVNS treatment on top of conventional rehabilitation treatment. The rehabilitation ro-
botic arm group received additional neural rehabilitation robotic arm treatment on top of conventional rehabilitation treat-
ment. The combination group received both taVNS and rehabilitation robotic arm treatment on top of conventional reha-
bilitation treatment for a total of 6 weeks. Four groups were tested for motor evoked potential (MEP) cortical latency and
central motor conduction time (CMCT) in the affected brain area before and after treatment. The treatment effect was e-

valuated using the simplified Fugl Meyer assessment upper limb (FMA-UE) and modified Barthel index (MBI) scores,
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and the blood flow velocity of the middle cerebral artery (MCA) on the affected side was measured. Results

Before

treatment, there were no significant differences in MEP latency, CMCT, FMA-UE score, MBI score, and MCA blood

flow velocity among the four groups of patients (P>>0.05). After treatment, all four groups of patients showed signifi-

cant improvement in the above indicators compared to before treatment (P<C0.05). The taVNS group, rehabilitation

robotic arm group, and combination group had better effects than the control group, and the combination group was supe-

rior to the taVNS group and rehabilitation robotic arm group (P<C0.05). Conclusion

Both taVNS and rehabilitation

robotic arm can improve the muscle strength of the affected upper limb in stroke patients with hemiplegia, enhance hand

flexibility and upper limb motor function; And the combination of the two has a better effect.
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(x £ FRMR., RG22 7K chisquare
M. P<<0.05 HERALIFE X,
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2.1 BE MG 128 BILEREIRITWIN , taVNS 41
Wive 1 B v 2 B, 2R R T E AN
SN S5 L A B 1 B8] g R o e U L AR B 2 )
Tk TS KRR . 4 4158 3 AF % P L R | O RE
0] 45 — FRETG 0 L A 25 SR I B2 L (P>0.05) . L
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Table 1 Comparison of baseline data among patients in each group

i 5 o) Brunnstrom 43
20 51 n R () 51 55 AR (D = = W N
X iRl 32 59.549.2 17(53.1) 36.5+10. 3 18(56. 3) 14(43.8) 16(50. 0) 16(50. 0)
taVNS 4 31 60.749.8 16(51. 6) 34.3+11.6 15(48. 4) 16(51.6) 17(54. 8) 14(45.2)
IR EPLEE N4 32 61.5+10.6 15(46.9) 38.84+10.7 17(53. 1) 15(46.9) 17(53. 1) 15(46. 9
1A 30 59.8+10.3 14(46.7) 35.949.6 15(50. 0) 15(50. 0) 16(50. 0)
¥:/F 0. 264 0. 408 0.924 0. 458 0.477
P 0. 852 0. 939 0.431 0. 928 0. 924
2.2 4 HHEF MEP AW .CMCT Lbd BIFHT.4  Si2FE X (P<<0. 05) ; P M L4 (Bonferroni ¢ 1E) &

B E K MEP R CMCT 22 ¥ L8112
B (P>0.05) :J/Y7 A » 2 411 1 3R 25 TUH8 bR 39 3808
J7 1T B S 4 (P<<0. 05) , A R 7 2 /3T CANOVA)
GERRM L4 A MEP R .CMCT 8 22 5 A

L ERAIRIT AL MEP AR A CMCT $5 A5 R0
FARTF taVNS 4L B Z AL A4 (P<<0. 05) , 1M
ta VNS 4 M1 B = AL N4 2 0] /Y 22 7 6 g i 2
= (P>0.05), W& 2,

K2 4ABHEBTHEEMNKNE MEP B FRERE .CMCT B8 (x £5.ms)

Table 2 Comparison of changes in MEP cortical latency and CMCT in the affected brain regions of four groups of patients before and after treatment

15 ., MEP £ Ji v K 1 B - CMCT
IRYT I WRIT R P BT AT WBIT R ¢ P

xof B4l 32 24.62+2.15 23.46+2. 07 2.199  0.032 12.1141. 74 11.23+1.55 2.136  0.037
taVNS 4 31 25.24+2. 68 22.61+2. 11999 4,293 <0.001 11.82+1.71 10.52+1. 28099 3,389  0.001
R AL A AL 32 23.88+2.29 22.284+2.1409 2,888  0.005 12.08+1. 67 10. 611,439 3,782 <<0.001
B4 4 30 24.64+2.25 21.17+2. 067 6.23 <<0.001 11.64+1.65 9.52+1. 360 5.43  <<0.001

F 2.511 3. 908 1. 459 6.052

P 0. 087 0. 023 0. 235 0. 003

S IRAM L, OP<0. 05; 5SEAHM L, @QP<0.05; 5 BRI AAM L, ®P>0. 05,
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2.3 4 HEE LI FMA 45 MBI IS L RI7 SEE SR X (P<<0.05), P} 1L 4 (Bonferroni
AL 4541 FMA 4> MBI iF 4 2 % L4 it % 8 X WIE) & B BB 16 )T 4119 FMA 43 F1 MBI #4345
(P>0.05) :J/¥TJa - S AL H) F IR S TIEAR I EIRIT AT SCR B EM T (aVNS M F AR E L4 N4 (P<
W k3t (34 P<<0. 05) , JL PR R J5 22 43 BT CANOVA) 0.05) 1 taVNS 2l I Al B &2 ML 4% N 40 22 6] 1Y 22 7
4 BB 4 2z A FMA 143 f1 MBI 343 48 b5 22 TGt L (P>0.05), W 3,

£33 4BEBEBFAEEMNBEE FMA 4 MBI T LR (x £5,9)

Table 3 Comparison of changes in FMA scores and MBI of affected brain areas in four groups of patients before and after treatment

a5 i FMA P45 MBI iT-43
YRIT T WBIT IR t P RITRT WBIT IR t P
pOpiiEE] 32 33.56+8. 21 41.52+9. 11 3.672  <<0.001 39.45+9. 25 46.65+10. 34 2.936 <<0.01
taVNS 21 31 31.87+8.35 44.06+8. 87099 5,572 <0.001 40. 6549, 55 52.85+11. 7809 4,479  <<0. 001
I R M2 N4 32 34.5247. 85 43.58+8. 1409 4,552  <0.001 41.55+10. 16 52.08+9. 8392 4,214 <0.001
Al 30 33.7549.13 47.86+8. 040 5.806 <<0.001 40. 3249, 28 58.85+10. 320 7.313  <0.001
F 0. 454 3.725 0. 388 3.68
P 0. 636 0.028 0.679 0.029

G x A, OP<0. 05; SEEA AL . @ P<<0. 055 5 EBEEHLE ANLA L, O P>0. 05,

2.4 4 0B E BN KBk MCA IR 26 1 & BMESG = L (P<0.05), P k% (Bonferroni

BT 4% 4 B B MCA X Vs & Vm 2% 5 WIE) LB BRI 4L Vs & Vm $8 AR50 B 18
TG L (P>0.05) 3G fa» 4/ Vs J2 Vm T taVNS M E R L a8 A4 (P<<0.05), 1M
AR YIBAIT AT AR R (P<<0.05), AN E £ taUNSHIM EEREEILA AL Z 0 25 L5 % &
Mr(ANOVAYZE IR FI 4 HZ A Vs K& Vm $8h5 2 SL(P>0.05), W34,

R4 4ABRFRTEIEBMANR XK H 3Bk MCA I & & L8 (x £5,cm/s)

Table 4 Comparison of MCA in the affected brain region before and after treatment in four groups of patients

Vs Vm
éﬂg” n VOE T A VOE T NV

1R T i BT t P IRIT R RITIE t P
X 8 41 32 98.254+11.16 112.52+15.11 4.297  <0.001 60.25+11. 41 68.35+12. 52 2.705  0.009
taVNS £ 31 97.84+12.35 122.56+15.87929  6.844 <<0.001 62.65+11.13 75.51+12. 4,248 <<0.001
FERENAE A 32 95.11+10.85 126.24+14. 1499  9.882 <0.001 60.55410. 18 76.19+11. 5.684 <<0.001
BAH 30 97.54+12.13  136.86+16. 047 10.71  <<0.001 61.32410. 25 85.85+12.529  8.264 <<0.001

F 0. 509 6. 694 0. 377 6.795

P 0. 603 0. 002 0. 687 0. 002

e 5 xR AH L, DP<<0. 05; SEEAHA L, QP<<0.05; 5 FIBHEEHLEE ANHA L, OP>0.05,
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