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Abstract

Objective: To investigate the effects of CCFES on neuromotor function recovery and quality of life
in tetraplegia patients using healthy individuals. Methods: Eighty tetraplegia patients from our
hospital between January 2022 and January 2024 were selected and randomly divided into ob-
servation and control groups using a random number table method, with 40 patients in each
group (including 10 patients with cervical spinal cord injury, 10 patients with brainstem infarc-
tion, 10 patients with brainstem hemorrhage, and 10 children with tetraplegia). The observation
group received CCFES treatment shared by healthy individuals and patients, while the control
group received conventional treatment. After 2 weeks, the two groups were compared using vari-
ous assessments, including ASIA grading assessment for spinal cord injury, NLI assessment, motor
and sensory level assessment, GMFM, Milani normal child development assessment, Peabody mo-
tor development scale, Gesell developmental diagnosis scale, Brunnstrom grading, manual muscle
strength assessment, and modified Ashworth grading assessment. Results: After 2 weeks of treat-
ment, the observation group showed better outcomes than the control group in all assessments,
including ASIA grading assessment for spinal cord injury, NLI assessment, motor and sensory level
assessment, GMFM, Milani normal child development assessment, Peabody motor development
scale, Gesell developmental diagnosis scale, Brunnstrom grading, manual muscle strength as-
sessment, and modified Ashworth grading assessment. Conclusion: The use of CCFES in the treat-
ment of tetraplegia patients using healthy individuals can effectively improve neuromotor func-
tion and tetraplegia symptoms, enhancing the quality of life of patients. This approach is worthy of
clinical application and promotion.

Keywords

CCFES, Tetraplegia, Stroke, Observation on Clinical Efficacy

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

T 455 A A BB BT S T ) LR £ 1 SR A R RO R MIE R T 2%, (ENLLE
] AL [X L 55 w3k 4%o [1]0 FEIX LM RS (K R L DU IBCORE ) L9 v ik 219% [2] BEAh, T4t
Ko mBALCERE A LBt AE AW . Z5 b, REEFE MBS R N a2 . HAT, 1%
GUIRIIG YT 7 AL B v DU JB R B R AR D RE VR R T T ORFFANERAR . V8 Ah i B AL A8 A I A B AT A
MR R T PATIAA R, (BHBTEARTRRTRETE, BRI EIERIREmE . Hik, #—
AT FEAN R, 9 DU I £ 3 15 SR BB 4 R YT B ER B RCR B0 H 2. e - HLARIB(NMES) & —
MAEGH) . A RINEIT TBL REMS R B 10 A R RE ), (Rt ISsh IR, e
HIAE B [3]. AE N —FahyTis, FRI B R ML BEAT WC e RBCRR TR AR ] 4 3R 38 T e LAY
LR, RETT G AR T R s 4 ) B Th BE % FUR B (CCRES) 2 — Ao Y i b 22 UL A R85 2K, e
M) L shis SRR A LA TGS, AT 06O _E IS AR R FRAL AR BCR o SR AU JBoxt el
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2, FrPAMARR i CCRES, BRILARIT FUAE L IEAl EREAT BUHT, 0 F e B KATs 2 U JROE 8 & #EAT 12 3))
BURIELT .

2. #IRE I
2.1, —PRER

AWFTEAIN 2022 4F 1 H~2024 4 1 AAEIRBE RS RHEZIRTT B VU JEONE 5 80 19, BN 7R i%E
¥ B 3 NIRTT 4 (n = 40) R EZH (n = 40). PRAH R FTEERE . M), MRS — R LR, ZRWLR
FMEE L (p>0.05), W# 1.

INFRHE: © EaiRIEFR; @ EiEBEIR, ASIA 02 8#i; @ Brunnstrom 7324 1~2 44
@ Ashworth 734% 1 %%; ® KIEHIAILE 2 J&~6 NS HUAN HithteE: © SESFEHEEMGHE =S,

HeBrbritt: © Wishy. TIA, BRARA T @ FRMNTKS) > 2 HEKNTES ML ; @ HDS < 14
55, RFERAEFGTT; @ SIFM™EO M. BF B RSN © &R KR 488 V558 IR TT -

2.2. &IT %

2.2.1. BT

W IGIT : B AIGTT  WEEST i (Physical Therapy, PT). EkJ7%(Occupational Therapy, OT).
Hoizghyr ik T EAEMA NP REIIZR . RGN, BRE Mg shill 4. OT MR EEG
F: BRI, BRI, ARG 15 EMIGEOC E3h i, FHRdE e
e, PT 1 OT YIIRfER 1K, K 30 min, 42 4.

2.2.2. MEELA

PARE 5 B B T R BR BT AE A m AR 7= 1), St BB 7% 60 Hz. i 0~60 mA. ik % 200 ps.
BTHPBRELE 1 R AP ER R S4 AR SRS A T A0 FAR 3 0 T RO AN TE )R] — o 15 ek L
@EsE, R CERET X EMEAT IR E, IR RV S AT & .

1B NE et —MiEF B (A3 10%H e Bizshiil), RE4ERXAEE), FHFidg PR
BENMIRAE S . U AR, s R AR 1 F R, (4SBT RAE — e R BARE R AN —FE,
FiC S R AT B SR E . FHRIRE RT3 BN SR AR O 038 211 (50% 58 KB ) 45 70 401 i i 3 B (1 UL
HAE S, IFc B b i 58 BRI FR) ek B sl 478 P 75 2207 VAR

M ETEESG, AR T RN EMILEE S BN =FIRAE S, B3z g B A
BEAT HEBERT BRSBTS 5 7E = UL HAS 5 1) R A SO, RS0 [R5 B SRAU B A BT 75 1) F
TRSREE . FEVRIT BTN, ek b R T, SRS P LA R AT R

U fg RN J ik 0 5 I AR A B8 3 4 (<10% 58 42 B R IR BE) B ic s R LR ARL RS, gl 2 SR 000 1 JE& it
T B2 B 1 SRR A RN P T B 45 B TR ON R R ARG TR o 2 00 A i R P R
SR L VAT P 9 R AR A, T SR b JEEAE AT T3 R B 3 1 5 (50%7¢ s TE M FE ), SRR e P 3
S8 B AN P2 A i 2 1 () B o

2.2.3. XTER4H
By T RERZIG T MR IRTT, EMZWIG T B E SR AT S bR L . B PR 4 R
FORKNATT, RERIRTT BB R R e b A 5 5l 5o

2.3. WERSZE
WA HREERIT 2 )G, XM GMFM. Milani 1IE% )L# & B 1€ Peabody iz K B =R HKERRK
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BieWiER. Gesell R Fi2WiER, Brunnstrom 734 5 k4797 I PEE »
2.4. GiHES R

RH SPSS 23.0 HAFE A HTHE . THEFTRA 2 R THE BRI B At R, I R
M ess s AAAFRATTI LR, R Z0#r. p<0.05 NZEFARETER .

3. &R

e 1 Al%1, G741 Peabody JEh K B B EIFH(GMQ 14y FMQ ¥4, TMQ ¥-4)E 67 1T
B, 1Ry AAR T X 4 (p < 0.05).

B2 2 A0, VRIT RIS SRR B I W B R VP BUA YT I UGS, 09T AR T X IR ZH (p < 0.05).

B 3 AL, JRITAHM Gesell K BIZWrE R P (LEIE R . Kigsh. Kaigsh., 55 +L21TR8)
BURITRTIIA S, Wy AR T R4 (p < 0.05).

H17%% 4 A1, Brunnstrom J3 26 T BT A B35, 16T AL T4 B4 (p < 0.05).

Table 1. Peabody motor development scale
%% 1. Peabody BEIA B EXR

GMQ V¥4 (FLRIZ3E) FMQ ¥4 (4023 7) TMQ (BB R B R)
TR FHE t p FPRT FHE t p AT FHE t p
Y74 74.85 +10.27 79.62 +9.87 6.624 <0.001 75.98+8.36 82.39+6.7 5927 <0.001 74.98+7.85 80.92+8.11 5.066 <0.001

A

XTHEZH 75.14 +11.26 84.62 + 10.25 7.025 <0.001 76.02+7.82 86.92+5.80 6.287 <0.001 75.80 +8.62 85.19 +7.67 6.425 <0.001
0.132 2434 0.024 3.53 0.487 2.65
0.895 0.017 0.981 <0.001 0.627 0.009

Table 2. Gesell developmental diagnostic scale
=2 BERLBLHER

AR ILGITHESRE R B R LR

25 VRITHT WBIThE t p
VEr il 69.52 + 12.363 77.25 £11.928 —24,57 <0.001
oyl 66.42 + 11.692 72.75 £11.526 —28.72 <0.001

t 1.503 2.236
P 0.135 0.027

Table 3. Gesell developmental diagnostic scale
%< 3. Gesell R HiZHiER

DG N Kizzl RiEzh B HEITH
FHET FHUE FHiRt FHiE FHint FHiE FHET FHiE FHint FHiE

WL 73.77 +7.5587.16 £ 7.30 2 71.02 + 6.24 80.12 +6.39 a 74.52 £ 6.18 81.15+ 6.23 2 70.38 £ 8.39 81.66 +8.24a 72.00+7.90 82.95+7.14 a

o}

X R4 73.95+7.0381.10+7.68a71.81 +7.09 76.05+6.26 2 74.24 £589 77.31 5442 7041 +7.82 75.15+7.89a 7243 +7.6378.92+7.73a
t 0.096 3.133 0.453 2.492 0.18 2.543 0.014 3.194 0.214 2.098

p 0.924 0.003 0.652 0.016 0.858 0.014 0.989 0.002 0.831 0.04
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Table 4. Brunnstrom classification
%= 4. Brunnstrom 4>4%

H A A /] 1 % % 1 % IV %% V %
1 YA R 1 23 12 9 0
IS 0 6 10 14 10
10 IR 1 14 14 10 1
IS 0 8 21 7 4
4. ¥1ig

UGt 0 P o £ ) L S B R S 7 SR A T 22, TR TH L, VRITRRANI R, B MRYT
T REAEARINELSEBE IR, Ko BFEARKINGTT, Reeiorbsr K [4]. BT KEm
SR ST A N5 B E L EEH CCFES FLA £ & S 254, X4 v DU Jh o R0 2 A0 v o i B B X,
A A5 B R T AR, R R AR R 2 DA PR R 2 7, PSRBT I 2 5 Bt R AL
e [5]. Rz T e Y F B (CCRES) 2 2 T Dy Re W RN (FES), 8 ik Wig 4R ik B A8 35 B A a2 Bl I PR UL
HAE S, SEPUH R, A IRE s IEF LT, UG 3R 5 i (8], i i Ak 2 18]
AZELANE], T SEEL T R BR 2 (] A B . IEE SR, —MIRIZ0E Bl X — R 202 Bl X
Bl e ARG, AR DX A, S RE TSSO DX Ay PR I, ks (g i DX s 4
R, ML) T AR RS . A i D Re R, R SRR MRS S, R AL R R
LI b R T R DA, B U R 2 A, BRI 2, (R X s R B
(EDHIT PR ALK 5 1AM P U0 (0 2 B [6] [ 7] [8] [9]

CCFES 1ER—F#i ) NMES J732:, W I AIa T J7 202 B 55 0148 FH XU AR s R BE i A, 24
RN iz AV BT, Th R P s B S i, 515 U i R AR AL R B AE[10]. (HAZ, BB B
[ Py BT AT S = B (1) CCRES #B 2 B T i3, R &3 i ia sy sl IE 3, 1M ) L3 A P e
VURGRE L L BN T4 00 DU e 3 b BE 40 4 S8 RN A (g liz 3l,  Fr AMCR S A CCFES,
ATRH 2R A N (BRE KB4 IR TT M) 5 VU RN 8 & L [F 5 A CCFES, FI @4 ANiigs),
ZH 515 I YA AR LRI BN E, B A L EAT 1 2 R AT S A AT A0S LR G &,
AN TP 25 R0 GG P 10 16 26 R W (R0 7 (100 WU R £ P 25 L B SR v B BB 0 0 R 3 iR =2
PRI, RIT AR, BUA 0RIT 7 RH B S e ek B ThRE, K R A BRI
YT, RBEBGHRIT K. T FEM k). @ae NS BFILFE M CCFES Bt &4 & K244,
P v DY JRE A8 AR T B R S, A A G R R T AR, R R I AR AR T DL B
AL RISy, TSI R AF 4850 R0 R AL 22 836 [12] o

ARG RE R, EMNEE S, 2 ABITE, SBCFREIR0IEE . TR0, BT i
DU i S5 6 ) LT RE PG A3 B % . /oM BRI T RS . CCFES A4 NWigsh, L. 515 g
JREA AR AL Zh A, PRI A 4L LA AT 1 B8 R BT R A AL AT G ML Gt 2, AR R 25 R i
TEARMPEZR D RTGTT . X 5IREE[BIR B EWRER. Gesell £ RERER M LEEGNME. Kigg).
FEAZNME . BT RN - AR BN, R T XL, ¥IUFSE CCFES & —Fh e 4 2]
WITONE, WMTILEMAKKERR—EMEEM. S, CCFES &—F ALt Thak v iy %,
T PEAEON B IR B 4, A AR S (AR RIS 2 8, FERT R R A, SRR
FEU RIS SEm N A LGS, 15 TRAGHEIT B R, BRI T 58 I AT 45 Il Zk[14] .
CCFES W& MEFH M B 5%, BEESE. VEREGMIOl KSR IR, AN EEFREE, MmfEEs
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P KIWNRIT . DA MRS R EIR, CCFES YT ZCECH LI #h 22 LA o o v 8 AR 34 . 5i 4,
CCFES & B s H#54r, WIiTtH-Ho Wi, e AL AR (a0 R R )8 b B AT 58, hiRIT
52y T R ERIETRI[15]. W] WL, CCFES 7E VU JBmEse B 1 R &R y7 h B 2 RIS AT 5 . B TR R B,
CCFES 1] LU i AT RIG AN LI ahae 7y, AT bt ik kb o . ERLS B e, v RUME
Fl CCFES K58 S I N EFEHI[16]. ALl HMEFL S CCFES [AEA b, MA@ NI, §
CCFES HJW\ ATy RE K i K

£ L, CCFES f&—Fixf faff. ARGy, A M4 X — s, ki T DU RO &

FHpEh, X THBCGEEBIIEE TS T R DU O R L DY PR P R D B
MIRCR, AR R o AT 25 2500 S B BREA0VR T B IR RHE) R -

SE 3k
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