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T Ko Faik: YN 684 NADS fik 25 B )L, KR REALEF ok o A 3F B4 (n=34) e VLR (n=34) . *TRUAEFRIETT
W 34 VA BOIUTT @ % 4940 %5 19 7 5% B HE 4T FES B A A My RUBTi8 I7 3 NLESLEL ) FE 40104 7 P H0 , A0 %5 18] i i A B 3% e
WA 5R B E B IUTT 6 AT 69 BLRISR L PR BT S5k . ARG ST BT A 40 min, B 3K TAEA 12, ARG ST
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AR, ER:BBEILGIT SRR 6 A A B, UDS 384T AR A %R B 18RI KR T 1 AL
MR R JR sk B AR 72 h BHEROR I R R R 2R R B R R R R B2 AR AR 3 9 R 5E (P<0.05) , BULAE 413
BT R (P<0.05) ;78 77 45 R B T% 6 A P B, B B A F ) B 53 T BL(P<0.05)., Z5i8:FESHA A4
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Therapeutic effect of different functional electric stimulations combined with biofeedback in

children with urinary incontinence due to neuropathic acontractile detrusor and sphincter
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Abstract: Objective To evaluate the efficacy of functional electric stimulation (FES) combined with biofeedback treatment for
children with urinary incontinence due to neuropathic acontractile detrusor and sphincter (NADS). Methods Sixty-eight children
with urinary incontinence due to NADS were enrolled and randomly divided into control group and observation group, 34 children
in each group. The children in control group received the initial threshold of FES and biofeedback treatment during the whole
treatment. In observation group, the current was increased in the middle of treatment until it reached a new tolerable threshold
of intensity, and the increased current lasted until the end of treatment. A 12-week treatment was performed for 40 minutes each
time and 3 times per week. After the completion of treatment, the children were followed-up at least for 6 months. The indices
of urodynamic study and incontinence symptoms of pre- and post-treatment and 6 month later were assessed in order to compare
the treatment efficacy between the two groups. Results The evaluation performed at the completion of treatment and 6 months
after the treatment showed that the children in both groups had significant improvements in the indices of urodynamic study
including detrusor leak point pressure, maximal detrusor pressure, maximum bladder capacity and mean detrusor compliance,
and incontinence symptoms such as 72 h total urinary volume, total voiding times total incontinence times, and the score of
international continence inquiring committee's questionnaire (P<0.05). Moreover, those improvements in observation group were
superior to those in control group (P<0.05). The observation group had higher overall effective rate compared to control group
(P<0.05). Conclusion FES combined with biofeedback has a clear and stable therapeutic effect in the pediatric patients with
urinary incontinence due to NADS. Moreover, increasing the current in the middle of the treatment could achieve a better clinical
outcome, with a higher clinical value.
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HH A IR 1 R Bt A 5 S, AN AS™ 5
BILAEWERES S.OEFR, E2 5 SRE e
Mmife LA A BT AN E#E LR, ILE
NADS JREEEHNGITA TR Rk B R 25903077
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X o TrRe M i) # (Functional Electric Stimulation,
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1.1 RIS

2 AR K2R 50 R g B AR A B B 2 I T
MM SR AR 2014 4E 1 H~20174E 1 ATEINAR KRS
T ERBE/NLAMRHZ K NADS SR 8% 5L 68 1], 5%
FH B AILEC T 22 15 04T BEBLFAE R 8L 4 S X BR 2
(n=34) FIMEL (n=34) . W FBILI TR AR 18 2
I S A AR YR, Herh ot B ZH 5 23 91 (67.65%) , % 11
#1(32.35%) , F-HIAERE (8.62+3.51) % 5 WL 7 20 141)
(58.82%) , 2 14 41 (41.18% ) , F-HI4E 1% (9.73+4.78 )
%o ARRE: (1) 4FEIE 4~14 % 5 (2) 2 MRIFIR B) )
A4 (UDS)i2 K NADS JRAGEE s (3) PR H HLR 4
. HEBRPRAE : (O™ 0 i B s e
W5 () PRI R R AEFE ARSI WY s 32
PEIIR R GG ; (4) BEAAT IR BT R AT AR, 5
FEIL B AR R4, AR AR A Rl 3
1.2 BFF A&

FES 5 A W R ABHE YT BB (] 28 40 min, 5%
3L IR 12 4, i A —$ e S0t . AEVRYT A4S
JE 2D 6N HAT 2BV, FESIRYT : FidLE LYY
J7 FH % B PHENIX AT R 22 WILIA B 6 7 T, &
BB E AR 40 Hz, K58 250 s o X HRAL T LI 4R
J5K] FEL I 6 FE YR T , R 20 min ASEE e I R W EE
AT DL 2RI B L AR FE VA YT 10 min, FRIYIE 2
HA I EE U 5 B (2~5 mA) J5 FRHIARYT 10 min, 75 500 B¢
R HL iR AT AR L B TR YT R T i 2 H
T B AR, BV RBRYT - AL LY N T

HL ARG I 280 L T 55 28 A A 375 2l Bl 2B ) I
(iR (s NENE B vt (= 301 Wovi o W o DK I TR IV
st , A4 LA SO %) T P R UL FR, P18 I R 445
W RS B TE) AR R S HOOH E Y R SR T
FEIF SR I5 a0t R LAE A R A A R T US4
5hnih AL, 4FE 20 min,
1.3 ST W&
1.3.1 UDS#54r A4 B br LB HE IR ¥E T Mh 245 5
XA L TR TR A A BE T 61> A if k4T UDS £
2 A8 PRI 30 125 2 A (Urody-5000 ) I 7 18 R 1L
IR JR &5 % (Detrusor Leak Point Pressure, DLPP) . JiZ ik
25 (Maximal Bladder Capacity, MBC) . i JR L K
JE 71 (Maximal Detrusor Pressure, MDP) & i J LR
R4 (Mean Detrusor Compliance, MDC) .
1.3.2 REZER H5FBILACEEREE D R I8 FHHE
PREGE™ WA 72 h S HER 2 S HE R B S S IR R
ARV AR RIL TR TS RV 64 H i 5e =
R bR 2k 28 % 16 2% 1 2= [A] 35 (International Continence
Inquiring Committee's Questionnaire, ICI-Q-SF) ,
133 fraA e IRARERIGA : A SRR EHAER
SEARTHR s AR A IRR AR I B 45 | IR G 2K
U D 50% LA 5 oAk : H u IR R ARE AR TC I 5 2
A IRISER BRI 50% LU . AR A AR A
B =I5 A B LB E -+ 8508 LB B0 JE LA
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1.4 FitFEHE

I SPSS 22.0 AR TEE S b RSOk
FHBE AR IR TR L A s . TR IE
BOTAT TR GORER 7 2540 46 /AT 20 18] 22 57, ATl
JEIEZS MR T BORER FH AR RIS 95 53 B 20 18] 25 5 5
THECFORE 1 LR H A o B P<0.05 By, 25 55
Fagit#E

2.1 MABILIGEREZERILE
PAZE B LARIS PR e s ] e (R 1), 2 71
TG 2F 7 L (P>0.05) , WigH HA ] otk
22 FMARILEBITRTE KL 61> ABT UDS $84REE R
ATHGE 68 1l /LI TERL T 27 6 4~ H By KB
Vio 1RJTHI, PiZH )L UDS $5 45 DLPP . MBC ,MDP
K MDC KLU, 22 5 o814 X (P>0.05) 1RYT
ghE o I BB 6 4~ H B, P40 B JL UDS 48 45 DLPP,
MBC .MDP J MDC %3657 i 4 W I 2l 38 (P<0.05) ,
SR ZH I 25 00 T X6 R4 (P<0.05) , W& 2.
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Tab.1 Comparison of clinical baseline characteristics [cases(%)]
Variables Control group (n=34)  Observation group (n=34) #/ x° value P value
Age (years) 8.62+3.51 9.73+4.78 1.091 0.279
Male 23(67.65) 20(58.82) 0.570 0.450
History 1.620 0.655
Myelomeningocele 25(73.53) 24(70.59)
Intraspinal cyst 1(2.94) 3(8.82)
Diastematomyelia 6(17.65) 4(11.76)
Occult spinal dysraphism 2(5.88) 3(8.82)
%2 FHAE )L UDSEHRELE
Tab.2 Comparison of UDS indices between the two groups
Variables Groups Pre-treatment Post-treatment 6 months after treatment P, value P, value P; value
DLPP/kPa Control 2.21+0.86 2.73+0.91 2.63+0.77 0.018 0.038 0.626
Observation 2.13+0.95 3.32+1.21 3.18+1.19 <0.001 <0.001 0.632
P value 0.717 0.026 0.027 - - -
MDP/kPa Control 5.72+1.45 4.88+1.20 5.05+1.28 0.011 0.047 0.574
Observation 5.39+£1.96 4.16£1.05 4.45+1.12 0.002 0.018 0.275
P value 0.433 0.011 0.044 - - -
MBC/mL Control 215.69+37.50 244.62+45.20 237.48+40.30 0.005 0.024 0.494
Observation 212.30+36.50 270.70+59.60 260.16+49.30 <0.001 <0.001 0.430
P value 0.707 0.046 0.042 - - -
MDC/mL -kPa’ Control 66.21+20.65 85.23+36.65 80.51+35.57 0.010 0.047 0.592
Observation 65.56+29.30 108.75+45.70 99.36+40.70 <0.001 <0.001 0.374
P value 0.916 0.022 0.046 - - -

UDS: Urodynamic study; DLPP: Detrusor leak point pressure; MDP: Maximal detrusor pressure; MBC: Maximum bladder capacity; MDC: Mean detrusor

compliance; P;: Pre-treatment vs post-treatment; P»: Pre-treatment vs 6 months after treatment; Ps: Post-treatment vs 6 months after treatment
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Tab.3 Comparison of incontinence symptoms between the two groups

Variables Groups Pre-treatment Post-treatment 6 months after treatment Pyvalue P,value P;value
Total urinary volume (mL)/72 h Control 2 009.32+616.38 2 052.65+775.61 1 993.76+818.96 0.799 0.930 0.762
Observation 2 144.77+£891.72 2 030.12+671.48 2 049.65+706.86 0.551 0.628 0.907
P value 0.469 0.898 0.764
Total voiding times/72 h Control 48.52+17.68 39.52+14.26 40.10+15.21 0.024 0.039 0.872
Observation 49.80+19.65 32.93+12.45 33.19+12.59 <0.001 <0.001 0.929
P value 0.779 0.040 0.045
Total incontinence times/72 h Control 31.18+8.92 24.89+6.16 26.62+7.01 0.001 0.022 0.284
Observation 30.09+7.66 20.82+5.93 23.15+6.37 <0.001  <0.001 0.123
P value 0.591 0.007 0.036
ICI-Q-SF Control 15.78+5.52 11.78+4.21 13.25+4.78 0.001 0.047 0.183
Observation 16.09+5.58 9.96+2.96 11.03+4.11 <0.001 <0.001 0.222
P value 0.819 0.043 0.044

ICI-Q-SEF: Score of international continence inquiring committee's questionnaire; P;: Pre-treatment vs post-treatment; P,: Pre-treatment vs 6 months after

treatment; P;: Post-treatment vs 6 months after treatment
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Tab.4 Comparison of therapeutic outcome between the two groups [cases(%)]

Groups Outcome  Post-treatment 6 months after treatment X value P value
Control 0.381 0.827
Cure 3(8.82) 2(5.88)
Effective 19(55.88) 18(52.94)
Invalid 12(35.29) 14(41.18)
Observation 0.419 0.811
Cure 8(23.53) 6(17.65)
Effective 22(64.71) 23(67.65)
Invalid 4(11.76) 5(14.71)
X" value 6.492 6.873
P value 0.039 0.032
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