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WE B8 K5 5F Ak B R (FES) BRA R E -F AR % (BWSTT) *#2 £ A s M 5 %% (SCP) L&
MK IZ B e AT RO Hrh, F ik IF2022F 3 A—2023 53 A ERFRFWE LETHEOARE
B sk 15 69 SCP L& 60491, 5K JA SAS 2R AF R AU F- B3k /= £ FE AL 7 o A 3F B4R R 2 -F DI 4R 4 Fm BT
TR, A4 20 ), ATBBALAEZ AR D%, 1k/d,40 min/ K ,5 d/J8 , D %48 & . B E T AR 440 1 %t
MR H R Al 2 BWSTT, FARILE 0, #0453 £ 0.09 m/s, vA 0.03 m/s 3822 #rif % £ B)LTRZ69E Tk
JE AR E A BRI E 8 30%, 2R E 7 A3 RHBILA SRR AT, BATRAELRET K4
A Rl Y2 A 9F A FES, 48 AR & F Bk b R AR B U 6 BE B 22 Fe B2 AT UL, SR JE A FLBR
FAhFashne B L BILRE S A AT, 24839 % 1k/d,20 min/R,5d/B, %88, 45 T
B 5 KA A KIE S hEF € E R 88 (GMFM—88) D R (352 ) E R (& 33k ) - 4& BILMM KIEF FfL; R
7S 550 T AT R I (6MWT) 384 BI)ULF AT 0 58 s KR A I A£35 30 (PCL 346 BIL T AT R oo B LS
Tk FhFEEF SRR, &R 5457704, 34457 /5 GMFM-D .GMFEM—E %4, 6MWT, % % ¥
FoF ik B0 B &, PCL. T T AP B BAK, £ 7% LA % F & L(P<0.05)., Har@aks, s Fmil4k
40 Ao BE AT FAL4 7 65 GMFM—-D .GMEM—E 34, 6MWT, %% ¥k fo 2 B 2 F &5 PCLLF R H AL &
Ik, 2 F A %3 EL(P<0.05). 58 E-FHRI %A LE B TIRME B GMFM-D .GMFEM—E 3%
5, 6MWT, % kAo F ik 400 B & & ,PCL. T EHA R I, 2% LA % FEL(P<0.05), & F 5
#KE FESTRA BWSTT 45 & SCPILFiEFh h 4k, 2| EFF T A&, BB T2 F MR EGRIET
KR EFEA RS ;AR R R TR G; TR T A

2 ZE U fipg PERE S (spastic cerebral palsy, SCP) J& JLIEH A SR T, R T I RE > W R
5 i UL I P RESZE (cerebral palsy, CP)ZEAY, 29 5 3697 F B (4G WL U 2k G530 30 BE I 2 Fn 25
H CPHEILIN60%~70%" . SCP# AT BEZEM B IEYIZRAE) B AEAS [R) R B 2% SCP L E M 217
WLPA 3 5 AN PR T H B0 48 e T L SRS R Dige"™ AN 2R S AR R, Ho i F LI A 2
I IRFRI BT I AR RS, B TR 80T B 28 5 R U BB B 1] A &b 45 25471l
FETF R DK ka5 B AR R I T AR, AT 52 i) A Yk, S M R OR . A A & D e H R (func-

SRS AR, PR AT IDE e, 45 | AL SV R D) BRI b TR s F AR I iy 7o 2R I e J L= I A 7 [ ). B 244k, 2023,33(6) : 508-514.
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tional electrical stimulation, FES) J& i i £ 544 o8
AR 0 ) 18 15 AR £ 118 72 155 0 F 4 AP A Bk o e
T EHARWLIA , 175 2 LA WAC 4 e A2 400 58 0E H 1Y
WATIE B LA Az RIS 8500, B4 e AL AT TR
ik 7 - M Il 25 (body—weight supported treadmill trai-
ning, BWSTT) F| FH B iy 25 B AN [ 72 2 bk 44 R LA
Jo 6 H R i ST, 7R 2R AT AR AT R R
gk s BOLM B T DR . SCPILENLEK J)
S, N ERE ) M R B AT A R
AT RCRIEAR . BWSTT 3 i ki 5 45 Bh 58 UL R A5
B A5 0 5 i D HOPATRERE , 3R S AT RO
TEGNE A 09z s 2 rh el DLl Lk o 5%
BR RN, AR T ERILR WA
WA, U B A B PR A R LA T — R R R
A, AR I HATE R R fE 0N HZ BWSTT I
ANRETE R THER L LA B LA T RERYAS /2 % LR
TEE RN BRI R ST ACH PR A FES i iof
P & WL E 377 A R 800 il B ARE iE LA 2
TR TIRE, nTRE S A DRI AN
1B

1.1 il bsi

111 2WibsdE  £FA 2022 4 iR R
TRYTTE R A G PR () 2 Wb o

1.1.2 g4 AbrifE O HLKEZ 351 RE 532 (gross mo-
tor function classification system, GMFCS) Rl ~1
93 2HIE I LE AR IS 6~14 & 5 (3 RE LA f] 5L
164 @ ARWFFEHT 6 ™ H N ARIEZ 1 WERIGIT
© BRAE A2 i BRI AR R BBt i 22 f5 AR )
WrARFNT BB T AR SR TF R
1.1.3  HEBRbRUE O ARG SMI s R s A
PR 4 3 12 3 ) B R B B A ™ E RO
@ " E T WY LA AR A5 28 B A2 s D) i
AR 3 2 g LS g (0 2590 s @ G004 0 I
FAENESR I REA 2 ;O ANREMAATE 6 min DL |
1.1.4  FubFEbRgE O BIURMNPEZ Jr R
ARERFFAYT B AT RT3 @ IR A
P E AN B BT R A ITRE AN H AR S 2
RITHT Q) ME TR A1 5 M WAL 2
1.2 —fEvEr

HeFE 2022 4F 3 H—2023 4% 3 A 7[RI B K2 s
bR N R EE BE 2 /Y SCP LT 60 1], th 1 44
XFAHIGE A3 AR BT AN HVE A UK SAS 3 1 BEAIL
Bep = A BEALT B, T 465 HAS S RIS
EFHEAT 4 BE B, B 8L 3 Aok B | s - A 3|
SR FA T AL, AEdl 201 . 34T IS L B
AR BTEL A GMFCS 7 9 i, 22 ¥ o g it 27
SCCERAR R, AR

R1 3HA—RERER

Tablel Comparison of general data in three groups

y D AN
41 31 g — EZ o G ) i Gasan) IR (e, g) —(fg@sg?;
X HRZH 20 11 9 8.60+1.39 139.15+6.92 24.70+2.39 9 11
ol SEAR I ZR2H 20 13 7 8.75+1.21 140.60+4.25 24.00+1.66 5 15
AT 20 8 12 8.40+1.54 137.35+6.18 25.314+2.22 10 10
XZ/Fﬁ 2.545 0.563 1.528 1.924 2.917
PE 0.280 0.755 0.226 0.155 0.233

2 H &

2.1 BRIV Jiik

211 XM W AR E 4. LU Bobath,
Rood S5 1 28 4 B 2497 o0 |, N ALFE L 8 shih
g PR T, SGE ST TS S A K
WS BRI s LA S Sk KT 4R
I S F 0 B B I G R AL AT 1 b a8 A0 AT
1Y%/d,40 min/¥%,5 4/, 3145 8 & .

212 WHEFRIUIGH  FEX B4 SRR iz
BWSTT. B AR A7 IR (IR A T By 7

Rk ey A R R, AL . HB-JZB-2) #E417 BWSTT.,
HART LT - O 76 LAY S [ 42 oy
@ 1) B BB LR N 2Rt B Y TR B A Y
FEI 5 (B A5 A A AR 1 Al S A AL T IE R
@ YN Zkmn Se ik B LR 157 R 2~3 min, L&
N ARAT 3 B A BE 07, 9146 3 0.09 m/s, I LA
0.03 m/s 34 & 72 W )R 8 28 BB LT 7K A7 038 R .
W 4R D8 EE LA RR LR T 8 11 30% , 1203 I 4 22 1R )Lt
RATREAR R T AR S A S A BRI O
© IRIT I TE B LSE 48 B A IE BULM S5 b A X
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SRR AN

I AR IR LI 2R 2Pk 1 IR YT
uli TRJLE IS 4l B 9K T8 G0ie e LAAS Bl LS8
IELOERS ; 55 1 BT IR B LT IE R D AT
g, Pkt B ILA ﬁﬁ%%ﬁg(rating of
perceived exertion, RPE) ¥ 43 > 5 43 hi Bl A] £5% 1F 3)I]
IR R HE RPE 4 <5 0 7 nl gk Sl 4512
1¥%/d,20 min/¥%,5 d/)8, )2 8 J& .
213 A THA e AR G B al i%
AV R FES il RS ok b A (TR
TR 18 B2 7 B AT FRZA 7], 5 - XFT-2001 B )
fTFES. BARTLan T . @ BILAA AL, T A eIt
XU i ST B s i 5 ) o B R W0 T R LU i
JE T WLUIE FHE Spp 2 4b 5 B & B A BRI S
B, i B DAL SRS RN 1 8 Y BRAE S A ELE
JLRERE T 52 R B @ B JROL B AP A B (fd )~
Jil t B SRR RS b AN R AR S B R R Y
O EE ) R b A R (A0 i £ eI, R RS
by ) AR A b B e AR Y AR B ) s D) IR B SR e R
IERBILEAT  ULE B (A 00, 25 BT i sh E A B
T B S R R R o R R R SR Y 1Kk /d,
20 min/ ¥, 5 d/J8, 2125 8 A
2.2 WEARkR

A3 TR YT T E R LA X o NN A2 A
L IEUN AT TSR T LT F84nPEAG
221 HIKzEzhIEE R RIZSh DIREVT & &
25 88 1iji (gross motor function measure 88, GMFM-88)
D X (357 ) FE X GE Bk ) PEAl 8 LHL K iz 3 2
et BT E AR LSS R R S 4 R, G
BIMET 0~3 73,093 R fe 22 , 3 70 3R 58 JRUE e
et A X AT 3 AR 80, RINE S IZIX Y
PN
222 AATIUIRE RSB AT (six-minute
walking test, OMWT) P4l f LA AT TN RE . 7E 6 min N
BILITTE W E R IR B UL ATIE S it b
TR BE . b, o3 e A e DU R LK R (R
221 min) , A3EF 10K AE 20 TR S FE
8 %4 (physiological cost index, PCI) LATFAS B L 25
AR,

PCI= (B30 R — k03 /AT U
223 AN R EBAR PR B AL
PR A Peak Motus 9.0 #4725 007 o I ad A
AR < 7E T8 I S Y B 1], 2D S R B AR, 28 T A
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20~25 C,VE B ILLL AR S E SR EL (K 2 m,
Bt 20 cm) , R ERAZ LA S LI A 1 0
PR R e B R R i i 4 AP AR H R T I
15, BRI ENG rp A 5 3 A A5 25 T U 1% X e o g (2
5 PR IT b5 25 M X T T b A R BR P S Hh
Z5) I MR Al DX e T T PN e T A v 2R B9 L 451 RN A
A T) 9 T3 R L 24 (— 0] 2 B e 1) 32 A
JE BRI MBS B S ) AP T (A2 A A A R
P 558 A5 TR) ) R ] B ) RN 4G o (25 AT IR AR R E 2o 1Y
),
23 Hiilpiik

K H SPSS 23.0 e it #4478 A o Th i
BERHIR M IE 20045 K FH (ees ) 267, A INIAYT RIS G
AR O R REAS ¢ A6, 4 18] Fb 55 R F PR IR 28 0 22
G307 2255 W AR ] LSD— K46 5 THECR RER
KR . P<0.05 hZEFHASIEE L.

3 & =X

3.1 34BN GMFM-D .GMFM-E P4y EEEs
5IRITHIILEL , 3 IR YT 5 GMFM-D .GMFM-E
WO B e, 22 R BA SR X (P<0.05) .
5] R e, el F A I 2R g FNER & B4R Y
Jii GMFM-D .GMFM-E ¥4 ¥l B b, 2 R B
Giit i X (P<<0.05). S -FARIZRA HoA, Bk
& T W4IAYF G GMFM-D .GMFM-E ¥ 43 27 B & 7)
&L 2R HA SRR X (P<0.05). WL3k2.
%2 34347 RIE GMFM-D #1 GMFM-E
S Bb 3 (0+s) Vi
Table 2 Comparison of GMFM-D and GMFM-E
scores in three groups before and after

treatment (x+s) Scores

GMFM-D 4% GMFM-E 34>

4l B w e

TBIFET 22.20+1.94 31.95+2.37
XL 20 f”ﬁﬁu
VAT 27.2041.40"  36.30+1.59"
VBT VAITET 21.2041.58 31.70+1.42
Yk WIFE 30.754+2.38Y2  40.10+2.31V%
IS YAYTRT 21.65+1.57 31.05+2.16
T-HigH YAYTIE  33.7042.05V2Y 44.7541.6829

TE: 5IRYTETHLEE 1) P<<0.05; 5XFHRA1LE4E,2) P<0.05;
S I 2R gL, 3) P<<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05; compared with
the BWSTT group, 3) P<0.05.
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3.2 34IBITHIG 6MWT HIPCI Lb Ak

Ry AT b, 3 697 )5 6MWT 3401 8 7,
PCI¥JHHBIEAL, 2R A G E X (P<0.05). 5
X BA L LU, ek AR R g Rk & T LB T IS
6MWT Y4B i B 57, PCI ¥ B I BE 1%, 22 R A Gt
R N(P<0.05). SUEFHRIIZGA bE, AT
WLIRYT 5 OMWT 278 I8 3 w5y, PCL A 2 A1, 22 5%
HAG A5 L (P<0.05), W3,
3.3 34liRrmin PSR

EjVRIT AT L EE, 3 AR YT i 5 A K i i 34
W B TR B RL, ZRIWA SR L (P<
0.05) . 5XFREA F B¢, i FE P Mol 2R gl A &1 i
IR B A0 K RS S B o 25 G R B R
%, 25 BA G473 L (P<0.05) ., SE R
SRAl A A T AR YT I B A K AL B
W, AR AL, Z R A SR (P

x4 3HERTHE

0.05). W4,

#3 3ABITRIE 6MWT F PCI EE %5 (7=s) o
Table 3 Comparison of 6MWT and PCI in three groups

before and after treatment (x+s) Scores
a5 B B 6MWT/m  PCI/(beats/m)
YATTHT 130.6945.22 0.6240.04
ximen 20 UM el )
BITIE 146.1045.09! 0.554+0.05"
T VAYTHT 131.2645.38 0.61+0.05
VR IR 157.614+4.849%  0.48+0.04"2
i gas YEYTET 129.47+6.99 0.6040.05
T-Hidd VAITIG 165.5745.84V2% 0.4140.03V2%

TE: SIRYTHTILEL, 1) P<<0.05; 5% HiZH [L#E,2) P<<0.05;
S AR 2R HE A, 3) P<<0.05.
Note: Compared with that before treatment, 1) P<0.05; com-
pared with the control group, 2) P<0.05; compared with
the BWSTT group, 3) P<0.05.

SESHLE (v5)

Table 4 Comparison of gait data in three groups before and after treatment (x+s)

21 ) il A [ ALK /m A58 /m A/ (m/s)
——_ 20 TEIFRT 0.3240.03 0.214+0.03 0.45+0.03
o RIT IR 0.39+0.04" 0.19+0.02" 0.49+0.03"

i YRYT A 0.33+0.03 0.22+0.02 0.4640.02
VTSR 44 20 , , ,
AT RN GBI 0.42-+0.05"2 0.17+0.01V2 0.53+0.05"?

) YRITHT 0.3140.03 0.214+0.03 0.46+0.03

BA T4 20 . .

e T B EIT S 0.474+0.0592% 0.15+0.02V29 0.60+0.0402%

T SRTRTILE, 1) P<<0.05; 5% BRAL AL, 2) P<<0.05; 598 P A I 254 LA, 3) P<<0.05.
Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05; compared with the BWSTT group,

3) P<0.05.
4 i

4.1 BAVEK FES A BWSTT nf UL 3% SCP JL
EeZe)ia

N AR TN Dl R4 W s R o 1] B2
FeES B A T 41697 )5 GMFM-D . GMFM-E 343
FTOMWT 201 8 T, PCT R S FRAIG , 3R i &
FES Bk A BWSTT ] A7 2 (35 SCP JL#E 2 A7 U fig o
(D BWSTT nJ 2i3% SCP JL#E T B fn AL, 3 AT
BCR  SCP L EE R KA 22 R G032 481, B R B AU
iz Sun | N B B 7 O TE v B = = 5= 5
A LI G fniz o4l 55 R 2 I gk 2 i 4 1E
JRE AR e B UL 3 FD S 838 240 CPLEE T B
T RE SRR BWSTT AJ A [ 7 2 b )i 4% i
JL B BT s X T A B g, A8 AT UM 4SBT
1o A R K A A A D RS A T LA L Bh

TG S AT sl UL A A R A
fifi S FEfE A B UL DU R R 217 Th RE VI
gr0, BWSTT il o Jak 7l Jf L e 1 st i | T
R RESE 4 P [ B iR i, Bl LB AT I B RO
T X, LA 7E 0 A R OL T B 3 A 1S 1 R
&, IR B AT AR RE IR m AT RCR . XS
TR R SR 45 B R BWSTT Al B @ oigst cp L #
ATRE T FEATRR , 8 i H D REE AT
&5 R —5. @ FESE:A BWSTT nf #5 B SCP & L
B SOOE A2 o) 7 J2 IR R B ST A R,
AATINEE : FES J& T4 2 UL DA R a v o 3 i 7
Sei s YRR T, FES F A ik b e 370 o) 38 2 2k 22
DI R4 B ph 2 S FC T RE I WLIAL , 175 & LA 2 3
DLy A BB 28Ry o B AR sl 1R LA 8 32 2k 1 1)
AEY . FES M ad 20 AL A A LA SO, &
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I R A AR AT FL B o ) b 2 A1 R T AL
FIHEB WL 45 L4t SCP L 38 2 41 B0 AN 7Y I S 1
DI & HAE AT h B e R B ST DI RE . YAN
GRPUREGY ZI, ATHE S B FESIRYT BT TR
SEBRAATIE I, T A Sk 3 R A AT I RE )
FE A AT Y B R o i i AR B Al B R T fE
V5K FES FEFE S AR, fff SCP JLZE % 1 LI 45
(o BR JiE AN AT B, A R T sl A R BR AR
AT RE B T AR 5 R I BE A Ui o 2 3 . T2 2k T g
B UL IR B 3 B0, ik iz sl AU 5 B A, A B
F A0 4 2R G0 ST E 0 Y 2 AT IR . BWSTT Af
AN TR B by e £ L A B R B xR B B e, A
FIF A2 B0 M L BT SRR A 470 BE T #E ;s BWSTT
STBU NS PRSI B i 1) D5 ) | IRala s =B s VR E X 2 )
A WA IR 178 SR, BB S0 2 3l
B J2 IR A Rz 5 37 M4 AT IR, AT R A AT
fiE. XU HE S IR A5 R — B
4.2 B EE K FES B BWSTT IR 97 nf LAk #
SCP JL# M2

N Rt TN ol B4 W s 2% ]| 2%
Fed, B A T WAL IR YT )5 5 40 K RN A0 e 34 BE g T
i, 20 v B R AIG, 88 2 B & FESBEA BWSTT
ALAMCE SCPILE A A, ATRES LU TR A % .
SCP LT ERE S145 2%, TSR AL % S
AT S IR AR IR B
FWISCP L 5 45 K AL sl B B Ik T IE % L2,
T& AATRE R IEAEI & TIE R JLE™ . BWSTTHR
Pt 2 G Ak H RIS, AR A 15 1Y iz s i
WLEK I, iR 4 L AR AT 6 1% B A B A S H s
T AR A ) T Bl AE S AR R LT
Jett WU HE R IULAS 31 2 B, A 6 T 1) i 22 s D i 3
PR G 5E 3h B, AR T 4] 0F 2 Y T AR AR
BWSTT £ GE 4 Bl SCP L A ¢ i i g 4 2 7%
B A I L (I 2N a1 < VN B A I Y N =1
X gL RE A WUAT BB LT s F 3 L 2 Y
FHAIZR I B P A BR o PR, AR 5 KA1
FHE 95 & FES Il A 8k b ix — B . B 8iE A
FES 75 32 PR I8 e S 28, 4 {8 B2 w4 , 7
A= 22 B AR 0 FHE o LR 28, o3 2 oN R R S T
T, R ARG A T RE M Az B, AT k3 SCP L R
WA X2 LA NLES S, REEA BRI 2kt
] R B PR EAVE T, 2 — 3R TR R I AL
5 IN 45

A K FESBEA BWSTT A] DLk 3% SCP JL %
THE

ATRES RS AR IR RAE) S B . (HARTE
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AIAFAEREAS T AR X A0 L = A 16 15 WL 56 45 A

B AL A ATy R T JE R BEAR I R BEATL X IR 5T

s B Ja BT, LLE— D B UE AP V5 & FES B

BWSTT A7 SCPJLE Y724

2% Sk
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Rehabilitation Efficacy of Gait Induced Functional Electrical Stimulation Combined with
Body—Weight Supported Treadmill Training on Children with Spastic Cerebral Palsy
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ABSTRACT Objective: To observe the effect of gait induced functional electrical stimulation (FES) combined with body-weight
supported treadmill training (BWSTT) on gross motor function and walking function of children with spastic cerebral palsy (SCP).
Methods: A total of 60 children with spastic cerebral palsy in the Shanghai Fourth People's Hospital Affiliated to Tongji University
from March 2022 to March 2023 were randomly divided into control group, BWSTT group and combined intervention group accord-
ing to a randomized sequence by SAS software, with 20 cases in each group. The control group received conventional rehabilitation
therapy, once a day, 40 minutes a time, five days a week, lasting for eight weeks. The BWSTT group received body-weight supported
treadmill training in addition to the training of the control group. The slope of the plate was 0°, the initial speed was 0.09 m/s, and
the increment of 0.03 m/s was gradually adjusted to the appropriate speed that the child could walk with. The initial weight support
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was 30% of the child's body mass, and it was gradually adjusted to fully support the child's own body mass. The combined interven-
tion group received gait induced FES in addition to the training of the BWSTT group. A low-frequency electronic pulse stimulator
was used to stimulate the common peroneal nerve and anterior tibialis muscle of the children, and the stimulation intensity was set at
the desirable movements of ankle dorsiflexion and valgus, and could be tolerated by the children, once a day, 20 minutes a time, five
days a week, lasting for eight weeks. Before and after treatment, D (standing) and E (walking, running and jumping) zones of the 88-
item gross motor function measurement 88 (GMFM-88) was used to assess the children's gross motor function; six-minute walking
test (60MWT) was used to assess walking function; physiological expenditure index (PCI) was used to evaluate walking efficiency;
and gait parameters of the children (such as stride length, stride width and stride speed) were analyzed. Results: Compared with that
before treatment, GMFM-D and GMFM-E scores, 6MWT, stride length and stride speed were significantly higher and PCI and stride
width were significantly lower in the three groups after treatment, and the differences were statistically significant (P<0.05). Com-
pared with the control group, GMFM-D and GMFM-E scores, 6MWT, stride length and stride speed were significantly higher, and
PCI and stride width were significantly lower in the BWSTT group and the combined intervention group after treatment, and the dif-
ferences were statistically significant (P<0.05). Compared with the BWSTT group, the GMFM-D, GMFM-E scores, 6MWT, stride
length and stride speed were significantly higher, and PCI and stride width were significantly lower in the combined intervention
group after treatment, and the differences were statistically significant (P<0.05). Conclusion: Gait-induced FES combined with BW-
STT can improve motor function, correct abnormal gait, and improve walking efficiency in children with SCP, which is recommended
for clinical application.

KEY WORDS spastic cerebral palsy; gait-induced functional electrical stimulation; body-weight supported treadmill training;
walking function; gait analysis

DOI:10.3724/SP.J.1329.2023.06005

(E#%507 W)

Effect of Contralaterally Controlled Neuromuscular Electrical Stimulation
on Brain Function Connectivity of Patients with Hemiplegia after Stroke
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ABSTRACT Objective: To explore the effect of contralaterally controlled neuromuscular electrical stimulation (CCNMES) on
brain functional connectivity of hemiplegic patients after stroke by functional near-infrared spectroscopy (fNIRS). Methods: A total
of 48 stroke patients with upper limb hemiplegia in the Rehabilitation Medical Center of Changzhou De'an Hospital from July 2021
to January 2022 were recruited and randomly divided into control group and observation group according to the computer-generated
randomization list, with 24 cases in each group. The control group received neuromuscular electrical stimulation (NMES). Two stim-
ulating electrodes were placed on the extensor side of the affected forearm to produce wrist extension, and the stimulation intensity
was set at a level that could produce maximum wrist extension without causing discomfort to the patient, with a rectangular pulse of
60 Hz, a pulse width of 200 ps, and a stimulation period of 15 s on and 10 s off. The observation group received CCNMES with two
surface electrodes and one reference electrode placed on the extensor side of the healthy forearm, and two stimulating electrodes
placed on the extensor side of the affected forearm to generate wrist extension. The intensity of stimulation on the affected wrist was
set that the affected wrist could be extended to the same extent with the maximum extension of the healthy wrist without causing
pain. The other stimulation parameters were the same as those of the control group, and the stimulation duration was 10 minutes in
both groups. In each task, the oxygenated hemoglobin (HbO,) in bilateral prefrontal cortex (PFC), primary motor cortex (M1) and
primary sensory cortex (S1) of stroke patients were measured by the 35-channel FNIRS, and the differences in overall functional
connectivity (FC) strength and mean FC strength based on region of interest (ROI) level between the two groups were analyzed.
Results: Compared with the control group, the overall connectivity strength of brain regions in the observation group was higher, the
FC in the contralateral primary motor cortex (cM1) and ipsilateral prefrontal cortex (iPFC), the cM1 and ipsilateral primary motor
cortex, and the intact primary sensory cortex (cS1) and iPFC were significantly higher, and the differences were statistically signifi-
cant (P<0.05). Conclusion: CCNMES can trigger the sensorimotor stimulation of the affected upper limb through the active move-
ment of the healthy upper limb, and induce the functional reorganization of the cerebral cortex in stroke patients with hemiplegia.
KEY WORDS stroke; hemiplegia; contralaterally controlled neuromuscular electrical stimulation; functional near-infrared spec-
troscopy; cerebral cortex
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