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Abstract

Objective: This article aims to systematically review the research progress on the intervention ef-
fect of scalp acupuncture on cognitive impairment related to neurological diseases based on evoked
potentials (EPs) technology, explore its potential neurophysiological regulation mechanism, and
provide theoretical basis and methodological support for the scientific application of scalp acu-
puncture in the field of neurorehabilitation. Methods: Clinical and basic research literature on scalp
acupuncture combined with evoked potentials (especially event-related potentials, ERPs) in recent
years was retrieved from domestic and international sources. The application value of components
such as P300, CNV, MMN, and motor-related cortical potentials (MRCPs) in cognitive impairment
caused by organic brain diseases such as stroke and traumatic brain injury was analyzed. Based on
neuroanatomy and brain network theory, possible pathways for scalp acupuncture to regulate cor-
tical excitability and functional connectivity were identified. Results: Existing evidence shows that
scalp acupuncture intervention can significantly improve patients’ cognitive function, manifested as
shortened P300 latency and increased amplitude, enhanced automatic processing ability of MMN,
and improved attentional readiness level of CNV. These changes are highly consistent with improve-
ments in clinical cognitive scale scores. Mechanistically, scalp acupuncture may regulate cognitive
and emotion-related brain functions by activating the prefrontal-parietal attention network, mod-
ulating the thalamus-cortex sensory gating pathway, and reconstructing the dynamic balance be-
tween the default mode network and the salience network. The application of MRCPs in motor plan-
ning assessment also shows initial potential. Conclusion: Evoked potentials provide objective and
quantifiable neurophysiological indicators for scalp acupuncture therapy in intervening in neuro-
logical cognitive impairments. Future research should focus on standardized operating procedures,
multimodal fusion validation, and the construction of a “syndrome-EEG feature” mapping model to
promote the transformation of scalp acupuncture from empirical treatment to precise neuromod-
ulation.
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1. 518

SKREFT VA — Fh DL BT BBk 3 i X B 7, IR T & SR N g b B a7 kL. 10T
EEA TR BRI A 4B ST AR, EE2MERRET PRI BT, THEEMA R
GPIRAIRAG S Ky . TR, BEEMAE AR AR, 7K HEAL(Evoked Potentials, EPs){E NiT
MG ThAE R B T H, BN T SkEHTIEIBE S, A 7 HAE R H AT RSO 3248 T R Ak
2],

5 HLAS AZ 8 HH AN RSB P B A 5 R B R A 5 OB, BV AR TR AN 2 8] 7 A7 R
A ARE R B AN & 5 AN R, R LS R A B HE 18 B R FRAL(MEP) . BN i K HLAV(SEP,
BAEP, VEP) UL}z F A0 5% B A7 (ERP) [3]. i, ERP BRI HGFA KN IN T PR ) B ABURe A, ZE RS MR 5%
AR E, BORPEAL B N RPIRES AR A = 2 B 4] .

BRI, H AT 7S 245 BT RN MER” JZ T, X S B G ] 3 ek Ao £ 368 i i DX 248 ATL 1) 52 1) ERP AR 46
IR B AN R o HLHIATE S80I R N A B = B8 S8, RS T k7 ik mks . AR Mk
&

ARG AE R GG R AT BOARAE ST T 4 R G Al S\ ks b 07 FH R g, 5 B &
T 5, TRAERTT SLERXT ERP AN RE A MLS], G SLE I T, MR Fe st
TR R B AR
2. R BABLREHE S A

R BT — B E NP S A B SRS I AE I A S, NS SO K 75 4 2 R i Th RE 14
S
2.1. BEhF LB (Motor Evoked Potential, MEP)

JE S FE R SRR R R X BB R R A, AR ARAH B LR R B R A 3R AL T PFAS X
BN DIREIRES,  HIWrRERFE B K Tl [5]

2.2. BB A AL

(1) M35 A& HEAL(Visual Evoked Potential, VEP): 38 i b 25 4% B0 % ol N S I3, 10 Sep il sl i =
AW, AT PRSI AE T8 26 D) E[6] -

(2) WFWr 3t 1% & A7 (Brainstem Auditory Evoked Potential, BAEP): i idh 75 Hl iic s Wr i 4% Sl % |
MIEEALIE S, TIPS T ThaE[7].

(3) 1A% & HEL A7 (Somatosensory Evoked Potential, SEP): 3 i HIX {8 Jg it il ki s AH B iz 2 e e, T
T XA S b 388 % Th A [8]

2.3. B %A (Event-Related Potential, ERP)

TEAE S R 1 3 B R R oA Enin T fE rh e AR B AL AR 4k, B34 P300. CNV. MMN. MRCPs
SRy, Tz TN RIS REPEAL[9].
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3. BRBALELSHTT AR PRI

SEHTIE O I N T A R A BRESE 2 R AR RGO M RER BT, A
(VEST SE W g QRS ITVIR LT e o S (=Y A

3.1. BENFEBHM(MEP)RIRA

FERHASRE I i, 22 R R MEP ILEREH I P iXiZ ) RGN e R . B FRR B, BTk iz 3)
X AR MEP, HIGRIALI N 5 7 l, BA LR, ke n il — g & 3 e BN o P iikia
BFEETC, AT IS 3 D RE[10] .

3.2. BREFRELINA

(1) VEP: FESLEHA YT R 2RI AR AL SERRAS IO 7T, VEP B TIPS s DI RECE R L. 45 R &
s BERIJE PLBEAE T IR EAE, R A% Sl B T Re A Tk = [11].

(2) BAEP: fEKEHIATTHE - FERBN K ALILA L B B RBT 7T, BAEP [ | BB R AT, $2onih
TR AT AP 22 A% S BAT M w PRI [12]

(3) SEP: X ik A= v J (e &L, SEP 9 N20 Bl TH i BRI, RH KA e Rfie it B Ik
HEIE T RE IR [13] -

3.3. EHHEXBAL(ERP)HIR A

ERP & H A Sk 78 P i A R B2 —,  JE AR AR RS DA% 5 T B A 2

(1) P300: P300 7 AR AR M P AR A0 B DA Ay o S N KN D RE K SR R B4R AR o BT TR, SRR YT i
MFE JG R BT R, P300 v R II4E AL . JtRTHe, HEH RN HERER 8, RUWLEH
T B FH N ATRE J1[14].

(2) CNV (fEBEMESE): CNV BN B R AR AT S5 HEOIRAS AT F T 0P il Sk B xR & i

MI/EH[15].
(3) MMN (PR VLR F13): MMN et E S0 VT 5 (5 B0 i R, 3@ FH TP A% Sk & 78 B S5 7 T
1T PR R [16]

(4) MRCPs (1Z s #H5¢ i JZ Hi4r): MRCPs /& ERP [ —Fe ik sy, 2 R B2 iR 5 $7 ik fE o
(I LG Bl . RO AR SR A b i SR AR B I B, B O I AR R L T SRR T 18 B Th R A5 (1 A
i, BAEBKENLT.

3.4. BHHEXHEL(EPR)REXHFIRTF

JUE I R 78 CAIE 2 Sk BT 1T 243 P300. MMN 55 {FAH G U AL (ERP)FE bR, (H LTS 5 AP £ iR 42 L
MATEM . S A AR MBI, ASCHRH DL MR @R, DR KB il i g5 A A T
e B R I 175 R FLAVE

(1) Fefio - 7 2t ] 4o e o Fr T

SR A B AR 8 DX (RS X 32 30 X)) AT 0 Sk B = X R B i B IR 52 3%, 7 A BRI
ENES, B XA RZE 2 MGG, ) Z B0 HIR R 5 2 [18] . X — i FE AT g
WSR RN - R R, SRR TS T RE (sensory gating), MR TF ERP o MMN. P50 & FLHA R 43 (1)
fEMELL . BhPpscae R, MATHECR R E &/ B35 R Eikh GABA_A SZARRIE, it XA, K
S - R IR T [19]
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(2) ORI — THIH-3 I 45 R

P300 4= L My B H R il S TAEIRZ 58, R A IRAE T 15 S R At 57 J2(DLPFC) 5 T R /)
(2010 SkAETHE A TLET” (FH 29 T AR IX ) T 7% K= 3 i I e 384 n (FNIRS #F 90 ELAESE), JRil it I
YL (superior longitudinal fasciculus) 34 5& 4 - Tt DhgedE+z, MIMFEFt P300 JeiRE[21]. X —HLii| 54 i
eI B(TMS) S DLPFC B I\ A1 66 (1 42 m FE — 20

(3) ERIALA 2% (DMN)-L5 5 ik o 28 (SN) 1 B 25 11l 2

RS SESEE S, DMN (LLAMIRTAIH . 504 B A% 0) 75 88 2E3md], M SN (LR -
TG0 A% ) 75 S 3. DA RIS B RPN DMIN VR RR . SN IS A AL o k& ] B i@
VAT - BTN EOEEE, 5% SN 6 DMN [ “ Uil ” G877, 38 R R P B IR ST
AEFRAS, X ARSI Sk EHVRTT 5 P300 AR 4 i —— R S AL ER I FE iR [22] . fMRI B 7R, 4
ST 4 T PAAR S F0AH (R D B S PR T, [N 3 8 B B

(4) K)Z - BT - B - 22 (CSTC)M g 1 4%

IE B A R B 2 HLAL(MRCPs) (1 £E s Sz s ain X s 4 Bhig 2h X R BT i r Al o Skt stiz 2 X i)l
WOAT RIS WO B R 58 VR, &R - SCIRMRIE IR S R T i Y, A R R IE A KR,
TERRAE A PR (23] BEATL I AT g R A Skt v MGEI2 3l 5 S EIR . 4% MRCP (1 7 [ BHE (NS”) 78 R
.

gi by SRERHE R A T T AT RE IR AR R RN, TR 2T R 2R IR IR E AL SR
RRH TR LG FMRI-ERP [R5 R AR L i W9 28 198 43 AT S ph 42366 5 A4 (U0 PET), i — P IE Bk i -

4. KETEEMERGEHRXANSREERFHOE AR

RITWEFER T, SBTTTIERAE AR R b2 IR 98 22 R DA R 5 17 2 T e RRehss v EL A B O ISP i, AR
WEF LS Sl 25 v P AT L RS XA 22 R G S AR R T [24] . 1X SRR BUR R BN R
TR PATIIRE SR A R TR ESE RS RLE 7 REIR, (AR BRI A, R TR SRR 2 A RIS
a0 AR SR AR R (RS A 0 2O . BURHIREAGAE) . W5 R FRAL(IE 2 ERP)ATEAL ST T FIRCR 12
7R AR A PR E .

4.1. HZ ARG HEREX\HER

SLEHT VB A ERP AR LRI 26 5 A 0 B (PSCI) 1455 PE i 453455 (TBI) BT B0 i S5 25 15 PR 37 5
SR Z N 2RSS, SkEHTRUS, B P300 R IR S RS R, BT HEES
SRR R U HIPEA 5 R (MoCA) B 5 IO B 1 i R (WAIS) Y4 i35 2 IEA 5% X 7R Sk AT i i i 1
SRATAN - TR R NS G R, 1THE B4t 5 TAEICAZR8 0 [25]. Ak, MMN (SR ULRC 5i%) 7E
W BB TAT S K, SR St B 1458 S B R R T R T A

4.2. MERMREF TR

Ao MR R AR ARE L SRS AR, R S AT - 1A% RS B T BE R L VIR .
S ERP FENG L BEAG 1 8 R H A TR R I B, (A HFA 22 M ] CNV (FE Bl 5 A P3a 70 A
SRET AR A SIS A A RIS RN [26] . BN, FEAS PR AR R, SREHRITRIE CNV R ]
Tt B SS T 5 3 R BRSO RE U K5 s P3a o {5 25 1 R e (an 26 A Th L) B S A 4G 5, U 7R I 2
VER I VIR AL . SRR I SRR BB I T AT A & R G A BT R R, SOE AR
RS .
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43. RRMBHERNERLRF

ORI, T 5 0 AT AR S5 S 7 LB YT LR PR3 (O 9 22 SR
T RS SR LR ) 0T . BUAEIIG b ERP A MK 0 MR D R 4 22
FE A P3O0 JIRHENR), {ELSK b T FAE L AT RO M2 b A T LB R R ST B
HIR AR E BN, SEPHEIC S “BRRTE" 15 “IDREVE” I, 655 T I 00 2B I
URRIVES

5. &ig

BT 5 R AL S BT VEAE RS PR ARRER A R © SR e B 77, R R AR RIS B 1Al
FH71HI[27] [28] ERP AR (JEILZ P300. CNV. MMN %5 147) Bt 5 2 WL Sk R 97 /i Ja SR A N Th
REMAAL, 97 ROTFM IR AL A IR . IEAh, MRCPs fE24 ERP (B B 5, (EIZ3HEH] S HAT T RE
BT RO B B 2 BN E L. SR, ARTHE AR AR BN . HHRRE A — . shZ KR
ViAE I, PR T SR T IE RS AR IS 2 R -

6. RE

JOERET 175 R AL SR T VETE M 48 2R GU5 i AH DG i 5 1 28 B o It 9 ) LR, ARSRATY 75
FENUHIRAC S D7 VERR A 5 T RF SR . 15, PR SE— [k ETH R 1E 5 ERP SR, ALHE /UL 52 1
RIS AT BRI e, DA AR AT bt S e S PE . Rk, BRFLB TR “ RS
g7 Bepa) “IRERMLEIGAE” . 454 fMRI B0 NIRS-ERP ZAAHIAR, B S At R 753 i i 42 w4 - it
TR, Bl - R 2 45 0 s BRI ASE 2 465 15 98 ik I 4 [ B A5 P SRk 20 P300. CNV ZETheda A
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PET- TG FHLEEMW . PR R S RS e R i 2 e X

E&WE

ASCHTEEZ “URET” B H TRE—— S AR I R AA B IR TR B2y “ 20l oe”
BB TRE—— 5 &AL R A H IR RIS R .
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