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Abstract

Objective: To observe the effects of acupressure acupoint stimulation on ankle dorsiflexion in stroke patients
within early stage.

Method: Totally 45 hemiplegic patients were divided into 3 groups randomly: acupressure acupoint stimulation
group (n=15), electroacupuncture group (n=15) and neuromuscular stimulation group (n=15). Three groups all ac-
cepted the traditional medication and physical treatment. Participants in acupressure acupoint stimulation group
accepted integrated acupressure acupoint stimulation program which had been described in previous investiga-
tions to excite the tibialis anterior and fibula long, short muscle of affected side. Electroacupuncture was ap-

plied to Zusanli point (ST36) and Zulingi point (GB41) of affected side in electroacupuncture group. Electrical
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stimulation was delivered to tibialis anterior and fibula long, short muscle of affected side in neuromuscular
stimulation group. Each intervention lasted 10 minutes, once a day, 5 times per week for 8 weeks. Ankle dorsi-
flexion co-contraction ratio(CCR), active range of motion(AROM) of ankle dorsiflexion and ankle motor control
on shorted Fugl-Meyer motor scale were accessed before, 4 and 8 weeks after intervention.

Result: (DThe results between pre-,4 and 8 weeks after intervention showed significant difference(P<0.05).
CCR of affected ankle decreased whereas AROM and shorted Fugl-Meyer motor function scale of affected an-
kle increased stage by stage. @CCR and AROM between 3 groups showed no significant differences before in-
tervention (P>0.05). Compared to another two groups, CCR of affected ankle in acupressure acupoint stimula-
tion group was lower at both 4 and 8 weeks after intervention (P<0.05) respectively. Furthermore, AROM of
affected ankle in acupressure acupoint stimulation group was significantly higher compared to another two
groups (P<0.05) respectively. There were no notable differences between electroacupuncture group and neuromus-
cular stimulation group at both 4 and 8 weeks after intervention (P>0.05). Referring to shorted Fugl-Meyer mo-
tor scale, no significant difference happened between 3 groups at any time nodes of assessment (P>0.05).

Conclusion: Acupressure acupoint stimulation could significantly improve ankle dorsiflexion ability of affected

side in hemiplegic patients within early stage.

Author’s address

China-Japan Friendship Hospital,Beijing,100029

Key word acupressure acupoint stimulation; ankle dorsiflexion; early stage; hemiplegia; stroke

Jii 2 H 0 AT RO B 22 JULPA iz Bl e
B, B SN B ) T R AN R,
DR R MRS 5 St LR 3 5 P AN P et e LA
PR 2R DO (R e A Bl AP T I B BN K 2 1 ]
B AR R A T ARENE A TRE R
THFE BRI AR AR CA TR 22 0B X
% M 2 v L G R A2 T BE e A2 T T 7
ARRT RSP IR TR
A L AR oo D R OO0 UL JHE R R L A 4 4
R W W S AZS e E S e i S SibR g
BRI BASHTSE B AR B U R
U5 VLB A UL DA R SRR (it R R B D ) 2
S, R i e LA A I R R 7 it 18 S B
R, I R B i

1 #REHE
11— Bk

YEEL 2017 4E 1 —20184F 10 A fEh H K I EE
B FE A2 s AR A bt T s BH DR PR A X DA iR 55
O BRI 2 2B 2 18 I 2 e B 45 191, 2
AR : OFF A 4 [ 2 DU i 158 98 25 1302 Wi b
WSR3 @A IR ERUE A SFRERORN
FRiERE ; @GCS PE43>8 43 ; @ &l i Brunnstrom
SR IL-1 2] V-2 B (CE HO R 1—6 20" BR G

674  www.rehabi.com.cn

iz Bl B A (A8 o7 JeEs 158 Jee JE 90° TR Jeth A1) 5
& BRI B Bl 0171 ) B 1E 8 @ /1N iR =
KWLk R Ashworth 73R 7R <1 9, BRIFZE(-) .

HEBRPRIE : QM FE I LAEE ; QAR
5 OUHIEAFABERL A & (MMSE<23 43) ; @]
BROCHT B T CE AT s @AM A RGP,
FIRESZ IR iz sl 3 O AR AR Bk
SUEAN 53 S e

45 151 W 55 A e B ML BT 33 40 S 4 R XA
2 R B2 LD R, B 15 ). 8RO
LM TE 2 ) (108 R Mo 1 Bl thBe ), H g2
J % 3490 (1 49 6 il 35 2 BRI H B ) L B2 UL vl
SR T5 3 081) (1 300 38 Jm s B R 1 81 = sl ik
7o LBl FARLE) e A8 X A 13 4]
BT L AR 22 JUL PR H RIS L A5 A 12 451, 3 4 — e
BTG k25, AR, R 1. Prf i
B BB R AW H AR Bl
PRZE B2t A PR vE S5 1 2016-72,
1.2 ik
1.2 TR 3 g B E 2 W 2 Y A
Ep OB 7/ BLNE VN D AoF L EZ-Ya Ep L 2N o7 M o) IR
) %4 45K 30—45min, K 1, BEE 5K H 3
ZH R H R ETT TR R T SR /DN RR J A LA B R e
BN K ILABERICT B T, AEUESEA -, 3



PHAIE 4L 20194, 56534 %, F 6]

1 3HEBERABLLR

(as)

o , 5 (f1) A P fiki = Hr AL (f51]) A (3] )
ZH 3] % 5 7 () it (d) L e 7= =
FRET AL 13 7 6 61.00+9.77 63.41£13.89 5 8 6 7
IRt 12 5 7 59.33+8.82 62.88+12.45 4 8 5 7

FHZE LA FL 12 6 6 62.14+9.90 65.00+15.01 7 5 8 4

AN LA RIRYY o 3BT T KR Y7
1R, BEE S K IFRES JAL

T8 R 7 AL LLRTIA R G5 R BEmd i 46
JEZERNECE: , LASE S s O min AL B R LY
MR, BT A0 < AR 8 60°  JiE TR 90°,
FAALFE R I DL S WAL AT, BRIK 3, (A1 3s, 4R
RSN R A [: 0 B g e o S AN S NS IS
W4 PR, BRI 3s, (1 BE 3s, FRATERET I A 80 50
NS, [RIHG Y IR 0] 45 7 — % i B s B 77 .
HE FRIBIT 541 1R ESNHEI T [ — 24697
Ui 5E B, B 10min,

FL A A RIMOZ A 0° AR 0° , e IUE N 2
LR IGDEC B S B AT, T H g R
2 LA S RS SRR AR T A7, SR T
RIGITIL(SDZ-TL L, F5 M), T 57 2 %, 4K 60Hz,
A7HLER 10min,

ol 2 JUL IR S0 4L - AV M7 AFf 88 0° IS 0°, R
FH i 22 LA H )35 { (ENRAF-NONIUS, %I 5 EN-
Stim4, fif >4 ) A — A TE , A FL AR 43 1) 0 B S o)
JHEE /NS R O Tem KSR IUUIE S22 35 , SURH X AR
TENS B2 | ik th AR A7 FF 252 5] 5] 200ps | Jik v 8 52 A5
R 70Hz V445 60Hz , b THisHE] 1s AR450} 8] 55 F &%
B E) 1s (B BESF [B] 25 , YT L g0 5k J3E 42 HH B EH (B 1
PRI A1 BH el AT A2, I 10min.

1.2.2 VA 3 A 3 BRI R R YT 4w
J& JBYT 8w AT LU R Il . e P R R — 44
TRITIBEA T o

FA LR B « 0 AR BRTS T R S K s
B i L JHE Rz LA Sk ) B 43 UL HEL{ (integrated
EMG, iEMG) , -85 It 153 B8 e 1 CCR. SR IATIL
HL SR AR 5 ik AV RIMO S 5 60° L Jit ik 90° , Vg i 5
PRTS i RS K4 5s (G — B0 1a] 3s Bl ) . HL
AR 73 < FR T UL 0 i LA 5 UL 5 v A e M
7, v AR B LR, S R E TR R
B 5 FHE R LA M Sk < 3 oty FhL AR, 8 M 20 &/ MO S i o5

T dem A, v AR B HAE , 2% il E T HE S
AN R A O RIEE 2em, AT ILER4EE ), I
T ARRD AR AL bR K T TS BRI AR o SR AR AL
HL A (WBA-TS8, 75 2% ), RAEH=1000Hz, 77 ¥ 5
16bits, 447 10—500Hz, HAH i b 110dB, 2R ik
% BT MegaWin A TECE AL HE

CCR AR AT CCR(%)=IEMG F5Hi L/
(EMG EZhIHEMG #5450 1)x100%

SEMNERE S AROM : 2R FHAE 45 X8 P Ak D1 1
B RE Y (Hoggan-MicroFet 3,35 ) 7 M FiMe i
0° I 0o T HEAT RN ER 15 ) AROM I 22 , 38 5%
R AR

SEEROC T 12 sl i D) Be 43« K F i X Fugl-
Meyer iz ) ) GEF 2 VA PF e A RM AL 7 AR
KNH IS, B 0—657
1.3 Gl

FHISPSS 19.0 B AT Ge it 4. TR BER
DL B n M 25 3R B[R] 25800 R Ak B30 359 2R
Z N EH G M BE BT ORHN T 22081, 24 P<0.05 B,
AT E I B B HOR T 220 i i B R 5 IR
FHLSD 47 PR HL g . 8 8 35 M /K7 P<0.05
(BB 56 ) o

2 #£R
2.1 34liRYTHTE R

20 NN T 225007, P=0.015, 3 41 B9 4% T 45 b
IBITRT GAIT 4w I JATT 8w I HL AR A B
2551 (P<0.05) , HARFR BN : SBRONER TS I CCR & 4
REARG . RN it AROM FilfE] 2 Fugl-Meyer iz 512
RETF oMz L, ILaR 2,
2.2 34| HER

HBANELES i CCR . AROM : 3 2H [B]34 7 Bl 9 794 1
B TC B2 5 (P>0.05) s 48 TR 7S A I YT 4w
J& JRYT 8w s B MIERTS JE CCR 20 B T HL A4
P ZE JILIA) H R A, HA I 2 22 5 (P<0.05) L 1T

www.rehabi.com.cn 675



Chinese Journal of Rehabilitation Medicine, Jun. 2019, Vol. 34, No.6

AROM 73l T HLBF AL 22 UL DY sl 4, HoAY
B FEPEZE S (P<0.05) s HUBHZA Bl 2 L DA HE SR 2

0.05). fij=X Fugl-Meyer iz 8l I RETF43 : 3 4L IBIVARYT

HI JRYT 4w 5 IRTT 8w E I LU JC B 1k 22 5+

FIVRIT dw Jq IRITF 8w iR ¥ R R FE 2 F (P> (P>0.05), L3R 2,
K2 IEBEBTAESIIEIRLE (as)
e . JEHIWLEMG HEZNLAMISL iEMG SBEEEYJE CCR - ABEEEY i AROM 3= Fugl-Meyer
2053 %
(uv-s) (uv-s) (%) ) )
EFNIhEETTE S
FEE A
YEITTIT 13 28.81+5.66 30.28+7.80 40.00+11.21 -1.10+£6.30 1.38+0.57
VAIT Aw IS 13 195.18+39.00 81.96+22.75 29.55+10.30 6.10+2.90 2.25+1.20
BT 8w 13 308.66293.11 100.09+50.55 21.02+15.74 10.10+4.20 3.50+1.57
Fsta
IRITRT 12 29.22+7.25 31.44+9.62 41.47+13.67 -0.70+5.50 1.58+0.71
VRIT 4w 12 166.85+22.58 97.85+26.60 36.33£11.527 3.80+1.707 2.00+1.02
RIT 8w 12 239.99+58.47 108.36+44.27 29.85+13.67" 6.40+3.60" 2.98+1.41
AL A EE R A
YEITTHT 12 26.44+6.25 29.77+8.54 39.33+10.99 -0.90+4.00 1.44+0.69
VRIT 4w R 12 145.33421.54 91.71+18.52 35.99+10.46" 4.10+2.20" 2.11£1.30
VRIT 8w 12 229.90+66.51 120.1633.67 28.1749.62" 7.00+4.00" 3.02+1.55

TE: OBHE 7 ALALAYT 4w s JRYT 8w R LA 5122 57 (P<0.05)

3 itig

H AT, RSB X i A% v D e 2 T T 1 T
AT T A 2R3, H GBS I R TIEH UE 55 B 57
T A A2 LD B R U AR ) S s Tl gk
H IS BB S 00T T B S HL R U R s
BEAISE o B G R A IR YT T B B A AR e 2
T, AR RE T BOE S T e K P ATRE
TR o AR FIR R IRYT TRl i 2% s 4 ¢
F al T BN LA R BT SR RR B
FRAPEIRYT A 2 B R R R . SO X e

IR MBI A PR T A S 2 T EERY TR 5K
FES, FAMTHAR R — A 2 IR S 4 i GE

FYHGIT B

PmlcE 8 [ — P m R A Rl — 21 i = s AL
FFEBCALAR R , B4 B s USca s, FEHT L
A= PTG S KT EORAS IR Bk = BRI
FjE—F A LG A HORES T, RS HEE PR
R A A PRl B BT B 28 B0 24 AL, 24
DIRe s 22wt , E NS FEHUILR P R R A BT
FasE 697 HhME 3™, CCRSEFEFE BT ILIEMG/
(EFNEMGHEEHLNLEMG) FIF 15 i 50E L 1% He Al
J2 e B SR A BT LA 2 shlic 4 o A b BT o E Bl 1 2
Do FRim LH BB R R P 2 CCR 5k BRAR AN AT
{E 7Y, WFSEIESE , CCR M & B i 26 v He 33
IRAFTERIPLZ R, Choi® BF5¢ 45 H CCR Al Ay i i

676  www.rehabi.com.cn

T i 2 rp R R AR L5 ) A8 AR AR 9 245

22 WoR, 3HMETFEAMGIT T JGIT 4w I .
1097 8w e P HL A R B R - SR ER TS i CCR 12
B 1L (P<0.05) | A& Al 23 35 it AROM A1 &7 X Fugl-
Meyer iz 8 D RETE /714 A 1 151 (P<0.05) , K $5 &
SRR R A2 LAY R IS AT 8 1 Ml
SO A BT LS AT BB i CCR, 0 B TS i
Ui, 34l g s, BAMERTEY i CCR ,AROM: 3
L [FI6 YT 1 PR R EL S T I8 35 1 22 57 (P>0.05) , %
B 3 UAEAIR PRI I DR B E k= 5, B
AL EEE ;48 e XU AL AE TR YT 4w IS IR YT 8w R
CCR 43 HIAK F o £ 2 L bl 28 WL A H i 8 4 (P<
0.05) , M AROM 435l = T HAh i 21 (P<0.05) , HL 4T
4 P L DA R R 3 0 D B AR TG B T 2 S (P>
0.05) , & W48 H 7 A, 072 s FL BT o 28 JUL A+ )
Ve B AT B R IR AT AL A i PR LR 2E , i
BT ThRE . SR, B3 Fugl-Meyer iz 8 DI RE T
7 3R ENRIT I ARIT 4w 5 JRYT 8w G I HL i
IR EMEZE T (P>0.05) , 0 3 R 7 145 8w N L
SRR 2 sh il e ) IR T B 2, FRAT 4
W] BE-5 T IR B) A 56, B2 R R 872X Fugl-Mey-
eria B U RETEE LAE R — At VAL vk fEis
ST DI REPEMN (U EATA AN

CEAEE AR 48 R 7 IR AR B = D O
JRRTS AT RS VRS2 G R T D RE Y



PHAIE 4L 20194, 56534 %, F 6]

HI R BT RUEE IR L F R AT
HERHAET 2, Pl ROk 4 He UL
R, LR o S RCHE LD 3 sl 22 e i8R 2%
P s 55 20 AR FR ORI (R F , ph f8 38 AT
ERRRAE RS, RIS S BCRLALIA 412 3l i 22 0t
FrANERE A TR | AR e R AR I8 4, 2E
Ay B A LR , 77 A It s ERIRIONE ™, filioke
AN B A0 PR Ao 22 o sh B e —&2 , 7 AR
DL o D TR AR RO FERN 98D AN A R, E
ZEHRFEREN E 4 A WA RTILAES K e L.
I IRITIRBIEAAENUA A AR H . 25
FAATERICT I A PRI SR, ARATHE SRS 108
BT P IZR G I GRe ke, rTRAFE 18 XL
RHOE IR LA T LATE Al 7 R R et
BT SR GE RS TV TR AN R T e R R
A2 UL P R A PR A A TR T B, TR, HAT —
TESTRCERIEE . SR %07 SRR RO ik
— AWM I, A8 LRI RO R, A
WG 2 T34, IO ARRAMESF R 5 1E 2
A SR A AT —E M

BTSSR BRE « FEAC R N s AR BB 2 O R
A, B RESE S HEBR BN FIRFE I R0 5 i
e R P D A T ) S S 7 28 B0 i e
AATRE S BIRZMATIAT Fir L% o

S 30k

[1] Dyer JO, Maupas E, de Andrade Melo S, et al. Changes in
activation timing of knee and ankle extensors during gait
are related to changes in heteronymous spinal pathways af-
ter stroke[J]. J Neuroeng Rehabil,2014,11:148.

[2] Kluding PM, Dunning K, O’ Dell MW, et al. Foot drop
stimulation versus ankle foot orthosis after stroke: 30-week
outcomes[J]. Stroke, 2013,44:1660—1669.

[3] Bethoux F, Rogers HL, Nolan KJ, et al. The effects of pero-
neal nerve functional electrical stimulation versus ankle-foot
orthosis in patients with chronic stroke: A randomized con-
trolled trial[J]. Neurorehabil Neural Repair,2014,28:688—697.

[4] A B, Pt B A P i AL 25 A I AR I FH L. o
B HE 5 521,2013,19(7):655—657.

[5] Manca M, Ferraresi G, Cosma M, et al. Gait patterns in
hemiplegic patients with equinus foot deformity[J]. Biomed
Res Int,2014,(30): 939316.

[6] Kobayashi T, Singer ML, Orendurff MS, et al. The effect
of changing plantarflexion resistive moment of an articulat-
ed ankle- foot orthosis on ankle and knee joint angles and

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

(23]

moments while walking in patients post stroke[J]. Clinical
Biomechanics (Bristol, Avon),2015,30(8):775—780.

L SR HE IR, 5 B A BB 28 A YT I A T A 1 R
BT ROWER[T]. BRI R 22 ,2013,29(9):1—3.
XM . JHER 2 BA ) AN L8 70 X S A RERR OG 19 7 g
PR RIS D], Hh I AL B 2 2,201 3,28(7):659—6600.

B i AR S A, R A A T S RO i 4 e SR IS R
AIMER- VLR T LR SZ R[] v ) B A2 I 2722 75,2014,29
(3):234—237.

B iy AR, SR, VR, A5 L AN R AT 48 AR ) 7 XA 4
AR NERTIURUHE B BV R I L S 1], o [ e AT s
Z%3,2015,30(6):562—566.

BN AR, TV S8 50, 55 48 T o LA X0 G 0 1 i UL
e LA 2 1 UL R 52 0 [9). o H AT I B 2 31,2018,32(5):
275—278.

[ I 4 2 D8 A% 2RI LA 12 W 5 R [T]. R AR 2R A
,1996,29(6):379—380.

VRS- 97 75 & 2 M1, b 5T A8 5 R A, 2005.391—
392.

PRI, 59 Jii AR AR TS, 55 LB o R AR L LI 57 i 3 T
WUHLBIFFE . P R AL B2 2422 ,2016,31(12):1350—1354.
ARl E 4 RN IS WTEOAR I PRIV M AT R
2L, 2015.104.

PP AR A i R AR AR M. AL AR R R
#1,1996.9—12.

Hong Z, Sui M, Zhuang Z, et al. Effectiveness of neuro-
muscular electrical stimulation on lower limb hemiplegic pa-
tients following chronic stroke: A systematic review[J].
Arch Phys Med Rehabil, 2018,99(5):1011—1022.

S KB B R, SR HE AR, A5 . WUF A= 4 S AT 10 0 A A e v
BEBATREIT I 52 [J]. b B A2 B8 5 52 1,2014,20(4):
318—321.

Marietta L. van der Linden, Thomas H. et al. Functional
electrical stimulation to treat foot drop as a result of an up-
per motor neuron lesion[J]. Electroceuticals,2017,11:257—
282.

Cai Y, Zhang CS, Liu S, et al. Electroacupuncture for post-
stroke spasticity: A systematic review and meta-analysis[J].
Archives of Physical Medicine and Rehabilitation,2017,98
(12):2578—2589.

Tkeda AJ, Abel MF, Granata KP, et al. Quantification of
co -contractions in spastic cerebral palsy[J]. Electromyogra-
phy and Clinical Neurophysiology,1998,38:497—504.

SRS, ARG, B2 B 45 AN R) D S Mg 4 v R I T
AR DL UL 5 O SE 1], P e AL 12 27 2% K5,2007 .22
(9):802—804.

Hammond MC, Fitts SS, Kraft GH, et al. Co-contraction
in the hemiparetic forearm: Quantitative EMG evaluation
[J]. Arch Phys Med Rehabil,1988,69(5):348—351.

Peacock WJ, Arens LJ. Selective posterior rhizotomy for
the relief of spasticity in cerebral palsy[J]. S Afr Med J,
1982,62(4):119—124.

Choi H. Quantitative assessment of co-contraction in cervi-
cal musculature[J]. Med Eng Phys,2003,25(2):133—140.

www.rehabi.com.cn 677





