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Mechanism of vagus nerve stimulation in treatment of disorders of consciousness and related advances in clinical
research WANG Xinyi, WANG Yaru, SUN Qingqing ,et al. (Department of Neurology, The First Hospital of Jilin Univer-
sity , Changchun 130021, China)

Abstract: Disorders of consciousness(DoC) refer to the state of loss of consciousness caused by various severe brain
injuries, and there is still a lack of widely recognized effective treatment methods for DoC at present. As a promising neuro-
modulation technique, vagus nerve stimulation (VNS) has shown significant potential in promoting the recovery of con-
sciousness through various mechanisms such as the modulation of key neural network activities. This review systematically
elaborates on the potential mechanism of VNS in the treatment of DoC and comprehensively evaluate the evidence for its
clinical efficacy. At first, this article introduces the technical principles of VNS and the clinical classification of DoC, and
then it delves into the mechanisms by which VNS promotes the recovery of consciousness, including modulation of neural
networks, activation of the ascending reticular activating system, regulation of neurotransmitter balance, suppression of in-
flammatory responses, and enhancement of neuroplasticity. Finally, it systematically reviews existing clinical studies, in-
cluding those on invasive VNS and transcutaneous auricular vagus nerve stimulation (taVNS) , and discusses the limita-
tions of current research and the directions for future development. This review shows that VNS, especially noninvasive
taVNS, is expected to become a new therapeutic strategy for DoC, although large-scale randomized controlled trials are

needed to validate its clinical efficacy.

Key words: Vagus nerve stimulation; Transcutaneous auricular vagus nerve stimulation;  Disorders of con-
sciousness; Neuromodulation
B HPE RS (disorders of consciousness, DoC) 42 ™ 1 =IRERE
K00 )5 i PRAPE 5 BUE 2 — , K AL 1.1 B EES

TR RE AR /T BN £ 5 AT R UK RYURAR DM SRR IR | A B R DL B A L
B HFBE SN TTE R AP 4 . BT, DoC

LKSENMESRET .

RV Sl AL 15 e A R TN

I RIGTT F-BOA B TP R B, AR iR 5 1)
REM AT 2 b Bk A Ul Y ROME A, o P8
7 (Vagus nerve stimulation, VNS) /E by —Fl 381 24 11
(LY R AT 2 NS BEN: 4 2w S RN S i B R
By A A 28 JAE I HG Db 22 W] S | IR AR SR TE DoC
TRYT R B A NE B T . FEE TSR &
Ji2 FE 2K GE A 28 B )% (transcutaneous auricular vagus
nerve stimulation, taVNS) A ¥ & & , b DoC i # 32
b7 R 4 EEERIRIT R ALRBTER
e VNS JE i U 2 0 2 S AL, 42T PP A
Il PRAFE SRS , I i R ARAI ST J5 Il , LAIHI Sy i @il
BRIl R S e i 2%

BPITIE o AT IR 2GRN B2 Y )z 4
F ]S EOA [R] R JBE o TR /K- 1) FRe A, TR R N R
A == i R B O A8 T . IR R (DoC) J2
82 F T E IR S BON B PR R RS R R
PUKF CRE ) A1 (B BRI A CREAD Y BT, 20
£ (coma) AHYIRZE (vegetative state, VS)/JC 2 V. Wi
27 A AIE (unresponsive wakefulness wyndrome , UWS)
R RIR S ( minimally conscious state, MCS) .

Ifs BHE:2025-09-14; 81T HH#H : 2025-10-22
PEF AL (1. HMORFEE — BB 2 AR, H AR K38 13002152, Ak
it BEBE, AR Ak 132011)

WEMESE: EEL, E-mail: 1694008103@qq. com; T

wangzan@jlu. edu. cn

%, E-mail :



PSRRI 2025 4F 11 A 424 S 11

1.2 BOREERRR 26

AR 2 [ i 2o 2 1 R Pl 2 2
Kb [ B2 0 Py 2 454 2 G AT AR AE B A K
L MR DoC BT TUKE 253 LR 2501

1.2.1 Bk BT S AR Je ik fi

BB, BYUKF e R R, 58 it = SeBE AR

HAZERPIRS . RIUNIRIGRFLEA) &, To g, 1%
B il B = S g M R R & 3 i
ARZS  HPEE B — AR 4 8, 2 )5 A AT REDR I |
HEJE AR PPARZS I TC OB e B LR 5 R AE T

1.2.2 HEYPIRAEITC B MRS G AL 2% i
DR S8R IR0 0 R0 7, el e R e A T T A 5 AT £
R BHEAFTEIENR-E R 4, m] A A R {EC
TGS WA FERTOTCAT AR O TS B
DO LR AR S T AR 2 HESR BYORTE , 5 TRk
R — R AT REAY R Y L THT I 7S

1.2.3  EPURE BE ARG E B Y
ARBERT X8 A B B A B RS B 23 R, Bl an
A M ] B 4 RSB R & Hh AT BRAR 18 5 B0
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1RANMETS ¥, T8 3 A (R T H A
FEYSEE ) /85038 1 JER: 11 L A SR ok 7 o 22 DA 2 ft 22 20
fiEc (2) R ANE VNS il i SR A A S0 53 2
FE IR AR, B A T AR BT B ] S

+ 1047 -

() 2 o M 2 AR 3 H Ik w5 45 o 1R A VNS (inva-
sive vagus nerve stimulation, iVNS)J7 ¥ T 1994 - 4E
MU B AR 16 97 MR MU, OF T 1997 4R 7E
e E AN R FAFHME . 2005 4F4K FDA L HEH T
PIABAEIR YT o Corazzol FE'F 2017 4 1 R WL FH VNS
Pk B BRI

1.3.2  BGEM R RER HEME
(vagus nerve, VN) JEZ5 10 i fh &2, BATRE B K L0 7R
I JTHIMEZ , tH 20% HA% 2T 4EF 80% 1Y 4 A £T 4k
ZH TR A R 28 I 28, O AN R v A5 5 A% B 2
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B3 AR SR

2.3 P I R

Ji%i L ( cerebral blood flow , CBF ) & 4 43 i 22 1))
g5 ROR A E AR AL . VNS X CBF A9 15 91-9E
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20 A A U8 T S e D 40 kSR L I R 28T
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PE FEE I NS B PR SRE, B 2 4
PRy EH
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FET A B B0 A0 2 i 45 A 9 7 R O B A
{6, 5T 8o, VNS A3 i #4005 «7nAChR 32 K15
S, A SO AR TR O 8 B ——NLRP3 R AR /MA K
Ak, AR NLRP3 54 85 11 ASC . 24 fi# 1Y Caspase-1
KAETHUATHE 11 GSDMD-N F4 234 7K - , 32 11 sk 28 i
105 91 2 P 2 T RE . ASC speck BYTE BY 5 5
RAIE A SR TR RAE BRI P R . VNS BE
AEMFE A (SPPL) , i ad H 5 ASC i H 40 AR
FHAEEL ASC 22 R AL A2, Il 40 B AR T, PR o 2 s
LR EER I SRR, T R AR R 2 T R 5

LAY R KA ST R i A 2 ] R ) B
AL RS R SR IR S, VNS A g 3
T I U5 M B 4 °E 3E I F (brain-derived neuro-
trophic factor, BDNF) ) 7K 31441 BDNF 1 %5 fil &
AR AR BB Ak B b & O B, VNS fE 08 G
BDNF/cAMP/PKA/p-CREB {5 53 %), L) 1t 14 54 ol
ZEFRNFRIR G2 1,

3 EEHZEREETEIRESNIGKRFR

3.1 iVNSIEIT DoC i RIFFE

iVNS ¥ DoC 5T 22 R i B4 15, (45 54
NGEEE . Corazzol 459V 2017 4F 14 YRR v iVNS
AfEHE AL TRIYIR S KGR 1S 4E R A IR R
W 5¢ K H A B G5 XF & N FH CRS-R ¥F43 \EEG Al
PET XF & AT I MG T RESEA T R4, . Zead 11~ H
B, BB R K 5, CRS-R P4 A5 43 (VS/
UWS) 25 2 10 50 (MCS) , Jt HAE W 5% 8 B A 15
TEEE I . ARG A4S R T HAT M ECE 1%
TENLH . EEG L7, VNS i &k 7 5 2R o
W BE(4-7 Hz) i o TR LR T B o 45 < R R
X7 g Jof 8] 1) A 8 3 = G i wSMI 48 A iy &) , H
wSMI f 34 N 5 CRS-R W4 20 3% 0 25 A0 G o )i,
PET UESE VNS SE T A0 46 Fr i 3L 5 17 A KA - T -5
- 2 FE N A T2 IR X . AFF9E AR, VNS AT BE i i
Ty B b B 2 - B o o) 2%, 4 i S e i X 1] ) 155
B N BRI E . X —E B VNSIA
J7 pDoC 4L THEYE , I8/~ T HIWB AR sh 2 HLH

KT PEAT A — T R A FT R T VNS
Xt 18 4 DoC A I BB Wyr sl S e ek, ke
B2 VNSTRIT IFBETT 6 > A |, 10 491 2. 3 (4. 451
VS6 {7l MCS) i) B JUIR S5 21 ket , MCS U 1y ekt
F(75%) B3 =T VS 5 (40%) , H MCS 411 CRS-
R Vo 76 F U5 A 3 4 T, R A HLAR R B
FE W58 AL E D RE 7 1T, I HL 0 R S ) e
IR A SE o ZWTSE  VNSTB ST A I 18 PR iR
B fi £ BRI T R SRR, R AT RE R — A L
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BSF I, L HT MCS B 325 I I

3.2 28 e Ok E AP 2 B (taVNS) G 97
Do C Il RAFST

Yu 25T 2017 4 Kk 32 T A BRE 6N FH taVNS
TRIT AR ZS BB O 5T, FR 3 RO I R 452 i R 1
B 4 B L % 9% (hypoxic-ischemic encephalopathy,
HIE) ]2 DoC. X B H#HAT T —4 H i taVNSIR
J7 , L 1 CRS-R PE43 M\ 6 23 34 10 28 13 43, Ik VS K
ERAMCS, B T ] EE SR TN . IMRIZS SR B
71 taVNS B8 10 T 5 F1ts [l 8w AR B i L Bk
i PR 45 0 2 5 (v PRC) 380 1 8] 22 8] 1 FC, {5
WD T JE T [ EG A INIK Z 8] ) FC, fFZEIA
S A i R AR 2 I 2% (DMIN) [ FC 388 1] G 2 HR 3%
M ER 5 ) E RN . Noé ZE ) F 2020 £ 4T T
— T AE R R A ST, B R AE A B AN R s R A
TR DoC H & BAF TR R G AN T 1aVNS B9 Al 471
G F R . TR 1445 pDoC 35 (6 441
VS/UWS, 8 {5l MCS) #E47 1T i 4 J&] | H: 40 ¥k 19
taVNSIRIT , T IR Z e R, A R FHF L H S
FIC e RS T H e etk . R4 i BB IR IR
LW 7R AR ST 3 0] 24 oK el A (R — S H I Bl D731 245
R, CRS-RIF/r B T B ks . (HAERE R,
ST R AE B I A I 4 25 5 . VS/UWS W 41 8 3% T
CRS-R P45, 1 8 191l MCS A 5 il 8
17 R 2F ek 3, Hooas £ 2R BLLE iz sh D BE 7 1 .
A 111 MCS 2 ) CRS-R 1EIAYT 45 R I BG i (14 43
WA 154)) , iZBE A4 HIMCS B ETE 14 H B
Vit 7R CRS-R b (B T 1~343) . MCS &
A3 B I T A8 3% 5 A Rz o AT 88 v T i R X
taVNS VAT 72 A R SN I R RL . 2 A0F 98 4 taVNS
IRYT DoC, JUHJE MCS & ME N —Fpée 4 1T
TRIT O R AR T AR B | I R R T R B AT
e T B L A VAT R K A I ER (]

Zhou 551 F 2023 AE HEAT T — L0 BE ML {1
PO BRI 60 141 5 Rl HL 5> =8 VNS 5 1R
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