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Clinical efficacy of acupuncture combined with transcranial direct current stimulation of the foot movement sensory area
for patients with post-stroke urinary incontinence based on the theory of paired correlation stimulation Zhuang
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[Abstract] Objective: To observe the clinical efficacy of acupuncture combined with transcranial direct current
stimulation of the foot movement sensor for post-stroke urinary incontinence based on the theory of pair-associative
stimulation. Methods: A total of 81 patients who met the inclusion criteria were randomly divided into acupuncture
group, transcranial direct current group and combined stimulation group. The three groups received basic treat-
ment. In the acupuncture group, Guanyuan, Zhongji, Shenshu and Bladdershu were selected; the transcranial direct
current group was given transcranial direct current to stimulate the foot movement sensing area; In the combined
stimulation group, the patients received acupuncture at Guanyuan, Zhongji, Shenshu, and Yiyanshu at the same
time during transcranial direct current stimulation of the foot movement sense area. Before the initial treatment and
at four weeks after the treatment, all three groups of patients were analyzed by the same person on the International
Urinary Incontinence Advisory Committee Urinary Incontinence Questionnaire (ICI-Q-SF), Urinary Incontinence
Quality of Life Questionnaire (I-QOL) and pelvic floor electromyography to evaluate bladder function and electro-
physiological changes of pelvic floor muscles. Results: After treatment, the contractions of pelvic floor myoelectric
fast muscle, comprehensive muscle, and slow muscle increased as compared with those before treatment (P <C
0.05), and the scores of ICI-Q-SF and I-QOL were all improved (P<C0. 05). After treatment, there was no signifi-
cant difference in the amplitude of fast-twitch muscle fiber contraction among the three groups (P>0.05). The
changes of comprehensive muscle fiber contraction amplitude in the combined stimulation group was significantly
higher than in the acupuncture group and the transcranial direct current group (P<C0. 05), but there was no signific-
ant difference between the acupuncture group and the

transcranial direct current group (P > 0.05). The
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nificant difference between the acupuncture group and the transcranial direct current group (P>>0.05). After treat-

ment, the changes in ICI-Q-SF and I-QOL scale scores in the combined stimulation group were significantly greater

than those in the acupuncture group and transcranial direct current group (P<C0.05), but there was no significant

difference between the acupuncture group and transcranial direct current group (P>>0.05). Conclusion;: Acupunc-

ture combined with transcranial direct current stimulation of the foot movement area can improve the endurance and

coordination of the pelvic floor muscles to a greater extent.

[Key words]

stimulation; paired associative stimulation

25 )5 PR 2k 28 (post-stroke urinary incontinence,
PSUD J& Hh XU 5 UL B I & E » 120 18 i R b & 2=
HIR 3200 ~T9V0 s Horh 2/5 A S E AE A BE 7~ 10d
P B PR R AR R 8, REEE AT KGR 3 N A EE
AT, PSUL B 5 B 1 S R 75 5 3 1l B 67
0,77 A 2 Wk I R T — AP fh 2 BRI T AR A
25 IRE R RS R R AR B I I T R AR LI IR
IR ER R Z W 2 PSUTL B3 A 3
TR U L 2 25 TR T R I 2 5 A TR B K g2 2R
18 B B L RO A R TR AR R B0 S bR 2
= TR B B TR AR A TR A it
PR OCHE B, B A I R T AE b & 3, 56 7 v 5
R ) R 2 P AL P A 5 A s 0 ] B v AR L O
I PA B 38 B A A AR PR R S R R O T L 9 AT WL
PR AWTE

1 BRERFE

1.1 —f&%H AT 2020 48 1 H ~2021 4F 1
A AE SN P E A BE A 81 1R L i W A A (rp
B 2 e ot B A R 2R AR R 201800 Ko rp [ i Y
MAZIEFE T 2019 ) b & T il 25 v (14 12 W b o S DL 2
B G 0 s BR AR 2R ) HR 56 T IR 2R B 132 I8 A
HES S NARRUE IR A I R IR KBS R 2 JH ~6
A H AR <65 R RE A RIFWBCA B A
BZY5 T MG R AT . HEBRARE « by IR R 55
Ji DL | 0 IR 2 2 5 e XU A7 7 HE DR B 15 5 0T ™
(1 H A ZR G5 92 05 S AT U SR L A ™ R R B0
SRV ik 5 3 U100 P o L ) LA 390 5 5 A AE ELIAL PR
R . HIBR BV P OEARME L BCA B 25 O HE SE LR
JPI0H #5367 W) B A IR R RE L A AN RS RY B
HOE N A ¢ B 56 1 g AR L B YRR
B ARIRBNESTRE 2/3 35 HEFBEVLE N 3 4, B4
FZH 26 1 B LA RS A . B SRR 76 )L
R SRIZE 26 91 28 i T F R A 25 91 3R A
25 9, 3 MR R AR O R R R L 2 R
TGt =B S AT, Wk 1,

stroke; urinary incontinence; dysuria; pelvic floor electromyography; transcranial direct current

F1 3UBHE RFTELE

131 ., PECED SRR D AR st (JED
B Lo WGl WEEZE (¥ .xts)  MP25,P75)

lagEE 26 17 9 18 8§  50.6210.32  6(4,10)
ZITEWHEA 25 16 9 18 7 54.9247.04 5(4,10)

PAMA 25 17 8 17 8  51.5240.88 5(4,8)
1.2 ik 3HWIRIERE M 27 R ES T RNl
IRIT S WNRE e (B (CEE A4S . H LA 2 IR =
TR CEF 2 2 ) v XU B3R T O =YL B R
AT R B B W B R AL 18R
S AN B A 30min, B H 1k, — A 5 RGITFFRE 4
i BRI SR AR 2 b [ Al 2R v B0 R IR T 48
(2017 RO, d il — ARG # mHs F 2k, 5 H 1
YRR S WP A4 . BRI AR R VR YT T R
L B TEENRY . R RIGITSHT = HM
R B CEE Z IR Y7 25 )0 XL A T s BCrP R L B e A L B
AT KT . BRAETT Y B 000w s A8 3 HE 23 8% e L LAl £
B A BT 00 R BRI 1. 2 oF RN
AT B BE AT B 1. 2 S8 AR EYS s B4 30min, B
ISmin izt —k. BH 1R, — 5 KIFE4 H. &
JINE TS P o O e Bl =11 7 S I E
(transcranial direct current stimulation, tDCS) il j# /&
iR, HAREAE R HCAR A, Sk B R iz R IXR
M % N-9 AU RELE i B 3 H I (SOTERIX MEDICAL)
TR YT HLAR B0 R Az 3% DX 2 N AR T R A B
JICT A0 5 o5 U SRR 2 R B Ry 1. OmA
tDCS JE A ] 24 30min, & H 1 ¥k, —Ji 5 IR ITHE 4
il o A RN AR FERA YT (AT B b R BT I A
25 P L I PR IR A R X AR T A i W R HE
25 T I B4 A7 5 A Sk 4 R s JRR DX AT 8 T L 9 P R 9K
TR TT FRROCE 67 ORI R X | iR R TR 48 U HL A
Ja 2l tDCS YR Y7 19 [7] i E 47 B 301 5 7T L A L 85 e A
BT, EFRIERAE Tk F A2 . «DCS Il (] 5 B
FREfE oy 30min, & H 1. — & 5 LI7FE 4 Ji. 3
2H B T 7 VR A v KR LR IR T S AT R SR
B[R BFIRIT o

L3 #pxirkE  OFAENAE AL R AM1000B A4
Yy s 2 D) e EE 2R T &R e QR YIT R g Sl A PR




14

O ED s BEBCHR AL 2R G L8 L T B AR AE Ar  4R
ST AR 114 T 58 AR R R — PR e A — K
W s — AR R 1 PP Al 20 7 5 PP A I R R
P REGR IR AL 2 5 BRI AR . PP AG P A A A
LAV HH RO R L 60s) CHRITTISCAR 1 (5 3K 2 Y PR
Weds b AR R 10s) £ G LIR30 (5 K 10s 1Y 45 22
Wi L A 10s) 8 LIS 4 9 (1 9k 60s YT g WL 46D
Jri HE LR - B OO L 60s) . @ [ B JR 25 25 % i &
B4 JR 2Kk 25 0] 4: f# 7% (International Urinary Inconti-
nence Advisory Committee Urinary Incontinence
Questionnaire, ICI-Q-SF) : /3 {H 7 0~ 21 4y, 43 {H #K
1 PR PRAR AR B AR B 8™ . D) IR R A A T B i ()
% (Incontinence Quality of Life Questionnaire, I-
QOL) « X PR 2 A5 [ & 19 A 3 D0 3F /Y AR 3% Fa & I
T3 m AR e R 1230 0 A8 7 47 b O A 5 R 4
1.4 %itFF % EHE SPSS 26. 0 Goit k#1745
T PR AR & s srp A gk R L B R BT AT
AE SRS 56 5 2 8] LA A A7 5 IR 2 0 A .5 28 58 R
F Kruskal-Wallis #. K 2 ANOVA, # & 77 ¥ 1% B
LSD #6565 20 N F B FHBC AT ¢ K 58 s A A6 IE A 4345 8
T5 AT R BRI 55 THECSORER T R, DA
P<<0. 05 W ZE A G FE L.

2 H#R

2.1 3B FHFNIE BRI GG WS EE JRITHT
3 ZH A 5 WL EL PR L L 256 WL LA B 18 L8 4 Wi 4 i B
P 22 S RG240 3, WRYT IR -3 4L A L B AL
L5 WL A2 L2 4 I 0 34 53R 7w B B A R (B P <
0.05) 3G YT J& » 3 AL (B LU, PR LEF 4 % i L%, 3 4
] 22 52 TG T 27 78 S5 25 UL 48 I i BL A« 30625 i
ZH I W 72 Ak e T T R 2H R 28 3 e 4 (P<0. 05) .
TR 2H 45 20 o B 2 A 2 R OE G R E S 18
JULET 24 J07 1 B A < BB 45 0] 3840 2L 90 % v T e ) L ) 25
ELIHL AL (B P<C0. 05) 5 1M £ 0 41 5 28 /i B 9 e 41 b
B2 HER TG FEX., k2,

F 23 UL EIATTHIIG 40U H R 4 0 e oL

uV, xts

215 n  HE AL 4 LRA WA 4t 12 LT 4
2 26 VAYTHT 14.6925.90 10,1350 9.0444. 37
WBITIE  22.0346.57¢ 15,4345, 64 13,4844, 81

WAL 25 JAYTET 13.9445.67  10.4244.47  9.14+3.88
BITIE 21.2746.51* 157845670 13,5745, 38

BeATMEAE 25 WBYTRET 15.0745.78  10.78+4.34  9.613.99

VAITIG 23.9146.46° 20,065, 81¢ 18,6345, 55

HIRIPTH R  P<<0. 055 5G4l ik . > P<<0. 05

2.2 3wy ar e ICIQ-SF = &4 3 4G

Chinese Journal of Rehabilitation,Jan 2022, Vol. 37 No. 1

7T ICI-Q-SF ¥y H A 22 52 RG22 8 3. iRIr e »
3 HLVF A3 B R HT ] R R (B P<T0.05)53RY7 5 3 4
A1) FE 5« 14 00 B 20 PF o AR T B i A B 22 TR R
ZH (P<0. 05) , Mgt H 41 5 28 fil B v 4 L A, 2 4T
SIS E L. W 3.

R3 3HRFIITHTE ICFQSF i R IF 0 L 7.2 £ 5

21 531 n TRIT T RIT A

A N 26 17.15+2.53 12. 463, 68
ZP B AL 25 17.404+2.53 12.72+3. 86%
BCA M 25 16.9642. 62 9.36+E4. 41"

5IRYT T R, 2 P<0. 05; SICA AL L% . P P<<0. 05
2.3 3#MHEE FQOL TR FNILE 3 HIA)T
i FQOL Wi b Z R LGt 2 X, wirfE.3 4
PE4> Y B4R = (H) P<<0. 05) 53897 5 3 dHA 0] i .
156 R0 8 20 V7 53 v T A 0 4 B 28 B I R A (P <<
0. 05) , B 4l 20 5 28 /i Bk i 28 e 3 VF 43 22 5 o e it
FENX., WA,

x4 SHBEWRITRIE FQOL #RITEo K 4.ats
215 n PEadilf BT IR
i 21 26 54.23+6. 32 65.88+9. 272
LR 25 53.88+5.55 65.44+8. 60
A 25 53.365. 63 72.68+8. 08

IR AL P<C0. 05 A AL g, P P<C0. 05
3 g

[E bR R 25 25 1 2= (international continence socie-
ty, ICS) IR 2R B8 58 SO PRIAEA 32 B AR P4 T
ZEPRIE AR — AR A T R 28 A
BB I o RN 2 2 41 HE JR X A B8 T B AN 3
55 D 1 FE AL, OV Ak A HE PR 148 4 0T IR B 22
o BT B 2 o T e A I 7 A A DA B N
PRWUIE BE W4 bR I8 S0 45 29 JIURA 5t 5 B0 S P HE IR

et 28 T I VR TR JBT 2 A TR I R R 2 b R
FO R B FAR B R L AR SRR YT 2 LM R i
L ERS TN EE T NG i R R ESIE NN S AN L R |
A2 T MM TR h 3l A% TR 2 A 5 i b MK B A A1
JIF TV 1 P A 388 A B S 3R 7 Al 2 R BR T2 B D) g
D % T HE R AR A S L. RO ek
7% (Paired associative stimulation, PAS) Y & — Ff
AE = A R TR A K 2 B I R B R R R
55 P ) ol 2 0 BORE 5 38 O JR s 6 RN T S TR A X
LR X, 8 B 052 sh 24 v L AR HE R i R B
A UEHE R B B P BR Y A2 3 X SR
Xof SRR TR A B AT 5 Ml 1 55 R T O Bl % A 5 HLE T
(i) TR 5% R0 79 R DG i A 22 [] 1% 3 i 9 4% 1 40 B AR T
PAS 7= Az Je J5i 2% fiy 728 A o — Fl B AT Az 31 i 1Y o 22



PR - 2022 4F 1 H - 45 37 B4 1)

B2 AT TR

A5 A S X Sy JR R N N B B A L
e OGTT L A3 A A IR RS L B IS AT 2%
IF 58 ot 2 2 4 28, A1 20 R A1 5 249 IS 4 » B0 o E
PR 3 B G B e A X L Ly~ Ly B BE T B BT RS Rl 2%
7oy B HG A 22 fioh & R HE DR v X % 28 S S s AT 8
B 45 PR T REL T L R aE B X T Sk TR, 4B T B
ik » B AR Jik 22 A A T IO 20 A S ) 9 R A I T )
(P 2 o LSt 0 1 25 m sk NI Ay DR S S5 14 v 2%
HAR . SCERAIFFE 7R A A2 J X AT LA B A i
TR A 4 ve KB B2 )2 400 3% e it g UL R A5 88 114 T
ANE RS DT B3 HE R T e

IV U FRL A ) R e S O A R T4k 480 T R
— AT H, BEE &) Zis TR E >,
ICI-Q-SF.I-QOL 4 5& XJ bR 2 £ £ A5 1% o £ 1Y 171 Jist
Mt . A5, 3 A hae s PSUT &3 2K L
PR 45 28 JILET 4 (0 LT L g 45 LIRS 22 100 1 T 8 4 DA R
AT TR A EG R BT B 2 P DA R O A
12 WL 255 WUET 2 (%) T e S A 3 Joit o B 380 AEL X AR L
SRR A W AR DL A s g B T 4 7 LA
TIREARAS o 507 1] B K L 504 T i Bk 25 5 18 UL 2F 4 4
SR TR 3 B — I A8 b o B2 AR R 22 Dk R K S LT
IR AT, F R R TR 1R 5 255 LY I 4 2 DA R
2T 2 0 ILET 2 B ) i 4 1 Th BEOIR S, 28 S R BB %
S5 e R o 24 U LT 4k 52 3 e 15 DR L AR S R AR B
)W 4 e T 22 L 5 R A PR AR 2, 2 LA UL
h 8 AT Y T B Y TR AL R s T
JOER AL 30 8 B 5 AT o 5k UL PR S 4 L 396 5 U 55 Rk .
H A S B 2L+ A1 T S T e e 2 i A o sl L B
5 SIE B HE PR A 0% 3 a6 S BV HE R v 22 R 1 S
AL B A HEIR AR 5 [ L tDCS A iz R IX 7 A
FRAR SR L 4 M R 2 o BT 1R R DR P RO HE R Al
203 [ 0 VR A L 8 0 1E BB 1R S 1 o 2 R
Pl A 2, 0 441 ) 58 Je ot 448 06 s, /0 i DR L 0 3 i
25 5 LA 28RN 22, PR TE ST LR A 4 AT 7
PR o SRR IR A 20 5 R B RS T
R A R X K R B e
st DL AR S AT B R . Ak AW (S
GG B R YA R TR R 2 AR
I :EE VAN

25 LTI L T O SC B e 3 A1 AR AR
LI NVPA (4 L7 <1t g DA R 4% VR 22 8] £ Bin o 2 o (E
SRIVIBR A5 225 51 T I P, SR A o 18 LT 2 it g D % P
JUURE 36 sf b A /R B G 3, HL 3 L B4 BB st IR R 25 1Y
TR EE B BB A TG BE 7 BRI A 22 0 L3 FR R A

15

ROR AR
[ % k]

[1] Tuong NE,Klausner AP, Hampton LJ. A review of post-stroke u-
rinary incontinence[ J]. Can J Urol,2016,23(3) :8265-8270.

[2] Cai W, Wang J, Wang L, et al. Prevalence and risk factors of u-
rinary incontinence for post-stroke inpatients in Southern China
[J]. Neurourol Urodyn 2015,34(3);231-235.

[3] Kohler M, Mayer H, Kesselring J, et al. (Can) Not talk about
it-Urinary incontinence from the point of view of stroke survi-
vors; a qualitative study[ ]J]. Scandinavian Journal of Caring Sci-
ences,2018,32(1):371-379.

[4] Holroyd S. Urinary incontience after stroke[J]. Br ] Community
Nurs,2019,24(12) :590-594.

[5] Silva SM, Corréa JCF, Pereira GS, et al. Social participation fol-
lowing a stroke: an assessment in accordance with the interna-
tional classification of functioning, disability and health[J]. Disa-
bility and Rehabilitation, 2019,41(8) :879-886.

[6] Meijer R, Thnenfeldt DS, Groot IJM, et al. Prognostic factors for
ambulation and activities of daily living in the subacute phase after
stroke. A systematic review of the literature[ J . Clinical Rehabili-
tation 2003,17(2):119-129.

L7] ot R P E 2GR MK A 2 ia e M 2018[ ], shAeti
B4 ,2018,51(9) :666-682.

(8] skIRWI,VFT W] 2RESR. b [E K 1 i2 R 8 M (2014) [T, A4
Z R ,2015,48(6) :435-444.

[9]  FE 5 b 2 2545 315 g o 22 5 RO B0 20 o XU i B2 2 7 597 3%
W AR GRATO L], dU st R 25 K225 40, 1996, 19 (1) :55-56.

[10] REF. WRAMEZLM . 35 B < Ll AR BE 2 4 R H i AL , 2009 897-
898.

[11] BB, £48. 4R IM]L bt . o b = 25 i kit . 2016207,

[12] ki@, B 7. P E A R e G rfe m L) ). e m gl e &,
2017,50(6) :405-412.

[13] Abrams P, Andersson KE, Birder L. et al. Fourth International
Consultation on Incontinence Recommendations of the Interna-
tional Scientific Committee: evaluation and treatment of urinary
incontinence, pelvic organ prolapse, and fecal incontinence[ J].
Neurourol Urodyn 2010,29 (1) :213-240.

[14] BRRHEL, TR DI, S5 X CHE B S ' TMS 3897 Ik & (3%
BRI TR AR DI BB 2 20 175 & v AL /Y 52 o [ ], o T S 22 9
AR ,2020,23(4) :311-316.

[15] Tolmacheva A, Savolainen S, Kirveskari E, et al. Long-Term
Paired Associative Stimulation Enhances Motor Output of the
Tetraplegic Hand[ J]. Neurotrauma. 2017,34(18) : 2668-2674.

[16] Palmer JA, Wolf SL, Borich MR. Paired associative stimulation
modulates corticomotor excitability in chronic stroke: A prelimi-
nary investigation[ J]. Restor Neurol Neurosci. 2018,36(2) :183-
194.

[17] Celnik P, Paik NJ, Vandermeeren Y, Dimyan M, Cohen LG.
Effects of combined peripheral nerve stimulation and brain polari-
zation on performance of a motor sequence task after chronic
stroke[ J]. Stroke. 2009.40(5):1764-1771.

[18] Dixon L, Ibrahim MM, Santora D, Knikou M. Paired associative



16 Chinese Journal of Rehabilitation,Jan 2022, Vol. 37 No. 1

transspinal and transcortical stimulation produces plasticity in hu- (247 ARE:TE, R IN. J6AE PR B 70 0C 2% 1 L e 7 F 9 R L e R 3
man cortical and spinal neuronal circuits[ J]. ] Neurophysiol. [J]. spah L PR EAF 9T, 2020, (2) . 51-52.
2016,116(2) :904-916. [25] Hannan-Leith MN, Dayan M, Hatfield G, et al. Is pelvic floor
[19] B = B0l 8 RIGI7 UG IR R EE B3k 7O AR LT ). 8 & sEMG a measure of women’s sexual response[ J]. The Journal of
I R 44,2016, 32(2) : 72-75. Sexual Medicine,2019,16(1) :70-82.
[207] #RiGZE. &1 RIIG 7 165 e ok B 16 BRAE 19 3R G2 040 B b U 2038 1k IR [26] Hetrick DC, Glazer HI, Liu YW, et al. Pelvic Floor electromyo-
REEREIT AR RCT DR [ D], At 5. o [ v & B 2% B, 2010 graphy in men with chronic pelvicpain syndrome: A case-controls-
68. tudy[ J]. Neur. ourolUrodyn,2006,25(1) : 46-49.
[21] REZ EME, B % ERYT P XU IR KA Z b Bl L [27] ¥R2pF i B R 35, 4. AU WU AE 77 J5 421K D) BB B i 1k 8
X IRBESELT]. A B %2 . 2013.33(9) + 769-773. WL WG A L. b BAC B 2 2R KL 2021, 31(1) 1 62-
[22] ok, ABEM KRS, 5. L8 R I8 B IX IE A B N 7R 7 il 67.
e S G A e 2 A B T 2 Bk PR By 2 i g ma L) 1. B [28] Lukasz Oleksy, Malgorzata Wojciechowska, Anna Mika, et al.
R R 45 A 44 . 2020,29(32) : 3578-3582. Normative values for Glazer Protocol in the evaluation of pelvic
[23] 47303, WA WL A5 BE ) 2 38 SR X 45 4 i 25 L /XA 9T P X floor muscle bioelectrical activity [J]. Medicine, 2020, 99 (99).
Jr PR I R FE [T ). £ R R A% 5. 2019.35(11) : 13-16. €19060.

o IF) AR .
F B WA e s T R R R AT

BB BIG BARENRERLAN 5% ~10% , YAt B i Bk 5 E w0 0w DUE B 3 @A AR B 834G T &
PE B BRI (RBD XS B 9T @A 7880 30 0 AR I AT RS MR S B AL EE 9 T 32 AR IR AE 18~65 & i3 B U FF & A Y il 7 1 I
W . B BBEYL N A B2 RBI AT Y SCIR 20 . RBI 41 0 3248 3 16 K08 T 35 0 8 76 O » 78X & 50mmHg.
28 30 B ARJE IR, XBUERETR S 30 WL BRI Rt — 1 . BEEARFS 1.2.3.4.6.8 F1 12 D HHATIFAL L WFAE N A
X A Wik A . RBLAASTES IS 3 A7 X RE N 4 A (P<<0.01) . RBI A b 34 & BUIER @& S @& 1B H .
XFHRZE A P R R A T — B R AR R . TEE TR 6 AN AR 12 AN i RBI 20 K56 D e 3743 19 7 246 W] e 4
TR B (4350 P<<0. 001 Fl P=0.014) , Z5i% X WUEF XS A E BB 47 75 28 T AR 52 A (0 117 IS 42 Rt o 3R B o 2 P 6 e o,
IRUT T LU B B 47 A5 O R A N T 0 kAR KB, £ THP
Wang D, et al. Repetitive Brief Ischemia Accelerates Tibial Shaft Fracture Healing: A Five-Year,Prospective, Preliminary, Clinical
Trial (PCT). BMC Musculoskeletal Disord. 2021; 22:631.

Pu: g )

hICEEE e WHO FEE RIS B A 1F o GRIO 44
AW AL R S — BB E TR HUR £



