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Table 3 Recommendations for motor function rehabilitation treatment after stroke based on non—invasive BCI

AN TE %5 9% B ediye
MI—BCIBtA FES sitlgs A T2 5 F i b 882 sh D) RE R i B RAETE
MI—BCIEA LA/ VR I 5 42 5 12 sh D) fig e i C SR
BCIUHF T BE17/F il 2k C SR

(158 H PH 0, A RO 58 T R 5 IR 14 J2%ve -1z 3
R, BCISRHREE ML A/SME A I 2] S i
YIRS R wIF e Fahs s Hl™ . A RGN
R, BCLEK & Z2 0+ FU I 26 b J5 71 iz 3l Je b
FrRE 1 HATIEAE AL EAE T AE TR RIS I REAR
e BN BN BAF R RR E 7 il
BT 0 T s BE AL B i LATE SR, R
A BCINGR A R 2 NI 5T Sk A
i B T T E AN R I BT K
WIBE DR, O 7 RS e A TR eI ¢
HEUE
4.6  IEPRFRMEZ R

R BCHLE R SR T hde 4 ARG,
WS I T AR B LRGSR LA T B R DR A
SR TOE WA DI RE R H AR, dnde e BB Bl e
T B R RE ), B8 58 BUs 1 H AR TR AT 55
FEARE H AR R B BCTUN AT 5. @QVIZRIT 4R
i, AT DRI RGERME IC SN E 5 73 e
WINZRN KA TR B I F e v . @Il f
e BN SC T B 1Y T AP O e o7 T i,
B AT LGRS R 2R SRR . @Ay kA
IR 25 SE PRI RE , 75 K BCIUINZR 5 8 FLVE L I7 1%
I RRAT S5 ISR a Gl ok . QITFRCPFAN I, LI fi
MG — I REVTE 12 , 76 T I 8] i 2EA T AL Y
WE ST . @A &R RO S ik
R4 R PR A SO L F AR . OB X5 AH
KN DL AT RAEAL FE I, M B 45 10 H 49 IR
I, ORI AR TR T ECE AT LGB B, A R ST R B
FAORAP A ORI E
5 FERAAXABCIERIRERFREHRHINHA

AR A BCIRERS K By 2 £ 2 1 T8 UK
i3k 2 EEG [ i 2 R FE 15 (disorders of conscious-
ness, DoC) {38 KM%t 4 FL 8 MR 8%
JE AR S, WAL B B PUIR S AR A A BE
J1 . WA AT F T DoC 8 5 45 J il X
PRV E N PUKCF TR T B R R A

3 BCIH T 2R i e &2 45Ul iy IF S AT Ak 400 28 By
B, BUA RS W A 58 R | i 2E— 2D B R LSRR Holfs
PRI o

575 JEAHH BCTZ i, I 15 S AR I PR 52 e 4
9 (N5 [ p 2 o o SR R R A R o s L R [
[l R PR AS7 AR 6 MR S F S i R A B4 ) L il
B kK 2 i 4% 1T i (Coma Recovery Scale—Re-
vised, CRS-R)XJ 45 AT BORBEAT A PPAL >, 1% 4
Fota I Z UL EAER AL B o T8l R R
PR U 1 2l A S LA AT BE 2 e ] R
RN 5 T g% ) n B RE R (AN e T i A
S A A5 A I A RS HE BCLIEAS B T4
51 HARRHIEX

BET BCL A PG 5 %6 By a2 Wirid s At A i
I 8, LRI 5 MR Z [ ST T — S AN 22 L
A 1A S0 B 422, 56T EEG (1) BCTHAT AR 25
F B RE S RIS AE L, 3 ] TR S5 308 . BCI
E BB B2 T TP I AZ O LR 5 0 SR i
BCL i 38 5 & 45 S e I vl A5 5 [ 4 47 A G i £
(event—related potential, ERP) % 25 L 38 175 A& HEL A7
(steady—state visual evoked potential, SSVEP) | /&5
iz )1 715 1 (sensorimotor thythm, SMR) |, & il B 3£ |
W PUIRES (minimally conscious state, MCS) %5 B
ER A UK 505 BAL BERE 01727, Ryl R Al
FRAEEOUAMRAE . o, i & B0 2 S PR S S
OEPIRAE R B 24T A8 bR . 1 BCLA I
SR TR SE O FIAE 55 IF175 S AT 55 40 S ik v, i
IO, ] IR S AR B T S B S B AT T
AETT , AR AR ROR A AE R R 2 2 B bl .
WAL AL
5.1.1 Wrdid Oddball s PL/MBESR H AR Wit 1 %
CHs 5 AR 4l ) 5 M 23 ofi al Jalc (P 451 2
) REMLE B, 75 & 2K VT IEC 1 % (mismatch negativi-
ty, MMN) , 38 3=t A6 I 32 H o7 2 75 A7 7 S G i A5 v
TRIVT, W A0 e AR AR
5.1.2 WLSE Oddball X SR FH/IMBER H br L8
W (N T ) 5 RAME AR v R 38 (o i € [T )

5



RS XXXXAE B XX 2 XX M)

AEEE NN 175 K& A P300 B N200 HL A , 3 FH T RE S+
R ) R TR e S 5
513 ZRIAPKAE HR3lvi 325 Oddball 2
5 R R A% 33 O =X, SR 2 sl 3 A T 41
B A 5E Oddball 59058 H1384 , [R) 25 R 4 i
HLAE 5, AT 4 i R A B VUG HE R 0 HGE 1 X
— AR R TT B RO B AR Y . BT T R R IR
Sy b 5 0098, RIS 2 T i 15 LA AR RS
1AL, 43 BT P300 S 1oz a7 3 ol e =X (o — i
BB i AT B — il ) T ) 22 S Ak R
] W R R R AEAE

4 BCI RGEAE N DoC A 1R AR 1 74y i 423 K
FRERT TR, BRGF R TR B . Tl
3 (4 BCI 3 2R P300 (4 475 B fift FH a8 55 I A g
A, BE SR —E B GR BE
W 7% 248 3 12 sh A 4 19 BCLE ATy sk, i
DoC f P AR S A BIA 5 % DoC 8 # HEATIR
J7 AR S5 VN 2B, BOR R T 32 s O 5K
AR % £ T REAF A 1) R o SRR e (L T 5 3 JH6
s G RS IR Zh DRz BRAF) o ML T 2k
BRI BCL AR G0 Al $R 4t 01 =5 038 %, 15 48 4
B ] A5 TR M I 2 T BB A XHAT: 55 110 JERH T ) 1 B
T3 8 U AL FE PR 3h fih 5 P300 i =S AL UT P300
5.1.3.1 4#Rzhfilbas P300JE B2 HFRiA 1 H
JED 3 i R BN 2, R GBI B — R Sl 2R
S HR, 218 T RO A B AR B A% A R
WHOTZ W AE B bR R 550 XA R WAk T8 =
() H 2 E BCTITA, p e 30 48 4 3 N BE J1 , 223697
Jo HeR A 2 i it A5 DA AR e ) B ][] 2 —
SAS A [l
5.1.3.2 MU P3007EX SR SC— oy AT
RN XN [ DoC B 1 AR 5 S )
P[] UG R B 12 B A DA MR 4L, 49 )
WRHSCOET SR LN SRR RS R
@S VA R N g (= R 3 B B € ha
5 IR R IE R 58 (IR ) XN A DR R e L
. BCIARS i K1 ERP (41 P300) 3k ) 5E
PR RE , K 45 5 LLSE i BB X 2B . DoC R
it FH M A T 7 30 TP AT B, o0 S o e T
BEAILAE R KT, SRR B e o
52 ZEHRMBE

BCI S # K 8~32 i EEG R 4E % & ({045 Pz,

Cz M Fz 553038 ) {555 RAE 32250 Hz, U8 A 8 4
0.1~30 Hz(P300) F1 5~20 Hz(SSVEP) , Oddball ix 1
B E AR S AR B AR R AR LB 11 4,
B A 1~2 s 3 SSVEP U 2y 6~12 Hz, 4546
Fek 3~5 s BERYIZRATE] R 15~20 min, Yl 2455 3~
4R/ N2 JE I R 4~6 8] 5 7E 9% 20 fil v P300 2 56
W BERIE AL B 480 RN, 43k 60 4, R4 8 IR
S, A ) ik v KRR 22 100 ms, i 54 1ED B Oy
100 ms, BRI IZ 178X TE 2.5 ming BT P300
Y rh, AFFE N B 1) £ ) 2 W [l RS 7 )3 )
A R A 65 dB, AN RT3 S B S
K FFZE 300 ms, 45 2 /> AH B W0 IT il 38 =2 8] g s i) 7]
B M 700,900, 1 1001 300 A1 1 500ms H Bl L 1E£E
TE 2 S ART A0S, RGN ) AR D4R i e
BRI G5 SRy R, RSk 4s s I, BRAE T BOR
U5 558 4 50 FETHRE ISR REKT Bt
JARREE 1~2 [
53 ZHIFEb

fif FH CRS-R HI W7 2 JUIR S 5 i 1 280 MMN
PR PSD BE B {E . SSVEP 73 2 vE A K ; I A S % A
AR B B IVIRS AR (7R i)™,
54 L

HTF AR A BCIAY B A5 B 37 7 L
4.
541 BHEFGEREHB) I T2t N
VAR (40 CRS-R) JG AN A2 7E UK AN 2 19 22
PUREAS S (AN SUIRAS AR ), vl % R
FHWT 3 Oddball {5 XY HE = A X EEG-BCIE 5k 4
EUPEAG A S B T2, DU @ X O PR S B 1L 51
fig e,
542 59EE GERSC)  HWTHE Oddball JE5X
A BE ARG 320 BA A 52 1o B, T 22 YDA AN 2 A2 IE
P A ETEE T, 243804 sl i 5 3 8 Oddball S5
Oddball 7E h#b 7e VP4l F Bt . RS A HE
K BCTER A M 4 1 805 %8, B Rk TR
BBt , B UAE 2 2 BHIME T I SR/ IMEEARBIF G 0
543 SRIEFCGEIESEHA)  AER AKX BCIITAL 4
AR B A R PUIRZS 0 G L B W7 B 7
AR, I UR 225 45 T A2 B A7 M 04k AN H:
b o 2 515 w2 BESIE R 25 A T
544 FEREGEIEES C) 3R shfihu P300 =X
YE A DoC B35 1838 BE 1 PEASG I, 3840 iR S0 i 50 A B
UG —SobEgh R, 2 K ) B3 R A 24 N



Oy B AR AU AL DR 22 B I R LT v 9 & 2 36 R

H A D RENE A (5 R 0 T — 05T
545 SIEFGERESHC) P P300 78 7E DoC
HBE VA BE TP R BRI R B 4 S R

35 B3 A8 15 1 60% 1FE B 2 AT iE— 20
Bk

R4 ETERAKXBCINERESRERTHEERRL

Table 4 Recommendations for consciousness disorder rehabilitation treatment based on non—invasive BCI
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Table 5 Recommendations for speech rehabilitation treatment based on non—invasive BCI
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Table 6 Recommendations for cognitive impairment rehabilitation treatment based on non—invasive BCI
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Table 7 Recommendations for rehabilitation treatment of ALS and PD based on non—invasive BCI
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ABSTRACT Non-invasive brain-computer interfaces (BCI) have advantages such as high safety, ease of operation, and low cost.
Closed-loop rehabilitation models based on non-invasive BCI have demonstrated promising application potential in motor function
rehabilitation after stroke, as well as in the assessment and rehabilitation of disorders of consciousness. However, current non-inva-
sive BCI still encounter challenges in clinical rehabilitation practice for neurological diseases, such as the absence of uniform techni-
cal standards, incomplete operational protocols, and ambiguous indications and contraindications, which restrict their clinical transla-
tion and application. This study aims to formulate a unified expert consensus on non-invasive BCI, to guide clinicians and research-
ers in standardizing its therapeutic protocols and defining its scope of application. This expert consensus mainly describes the con-
sensus development methodology, the clinical rehabilitation applications of non-invasive BCI, and recommendations for clinical
practice and key quality management points, including indications and contraindications, clinical implementation procedures and
quality control, safety monitoring and adverse event management, as well as ethics, privacy, and data security. The consensus focus-
es on standardizing the specific application modalities, reference stimulation parameters, assessment indicators, recommendations,
implementation details, evidence support, and clinical operational considerations for non-invasive BCI in the rehabilitation of post-
stroke motor dysfunction, disorders of consciousness, speech and language disorders, cognitive impairment, and other neurological
diseases,, with the goal of promoting the application and development of non-invasive BCI in clinical rehabilitation practice in Chi-
na.

KEY WORDS neurorehabilitation; motor dysfunction; disorders of consciousness; speech and language disorder; cognitive im-
pairment; non-invasive brain-computer interface; evidence-based medicine; expert consensus
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