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(MZ] B# BT LM 5 1% 3 5E (overactive bladder, OAB) f 3 4% 52 25 F Ji2 il 22 i ¥
(transcutaneous tibial nerve stimulation, TTNS) &9y 12 J& Bsf (1) 5 400 DR AR Ak X 24 J&] 4E 32 o7 288 1) T 00 ¢y
5, TR MR IR . AiE %2025 48 1 2 2025 4F 3 A LR ke E R/ LAMNEF TINS 4E
RS FREATIETE SR B GO HE T 2041, AN A 80 4252 24 J&] TTNS &7 H o8 LK BE T VAl 1Y) OAB &
Lo R BEMeid BTG ShRERE AR T4 ( Overactive Bladder Symptom Score, OABSS) Fil JL 3 A= 77 i 10 78 11
2 (Pediatric Quality of Life Inventory, PedsQL) 435 FIGY7 T IRV 12 8 K 24 R FPEAL . PA OABSS ¢
B TR =3 43 SONIRIRIZ o ARIEIRYT 12 J8 B 24 IR ZOIRZS  H (8L 43 o LIRS N 25 Y (early
sustained responders, ESR) | ZEIR i 2 5 (late responders, LR ) Fl43 22415 52 i %4 ( persistent non-responders ,
PNR) . A=A BEAAFE K 12 AR A, JF R 2 0 SR E R IR N T AN B R fE. 455R 80
il ESR 41 53 {4 (66.25% ) ,LR 41 14 {5 (17.50% ) ,PNR 41 13 i (16.25% ) , —4IILLHFE 2 7Y
TGt # i L (P >0.05) ; ZHEK Logistic [FIJH WoR , 458 1 T A48T & 9550 i 18 L OABSS B2k 4453 K
PedsQL JEZLAT /3 KR BEA L T3 PNR %4 (P >0.05) o 7 12 JAR KGRI 19 27 i, LR 41 12 ]
OABSS F43 T FEIE KT PNR £41[2.00(1.00,2.00) 431t 1.00(0.00,1.00) 43, P =0.005] , PedsQL
S THIRIE IR T PNR 41[8.70(3.53,10.87) 48 2. 17(1.09,8.70) 43, P =0. 039 ] . T4k 40 #7 it
78, LR 2 205a P PR R AR DGR PNR ZH W] &R (P =0.008 ) , 12 J&] OABSS "R B4 B TH 24 i 4 38 )i 25
AR T IEFRNO0. 799 s B AL EWHE N FRE =2 43, LAy R Ry 64. 3% 5522 92. 3% , FHPE TN (E
$990.0% .  Z5it OAB L TTNS Iy 7R LUB AR Y7 AT R RR AR vERR T . 12 J5 R s, L
JLJE OABSS N =2 43 Ko 2B PEIRRERGE M, v B B TR AIGE G ey ny L.
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[ Abstract] Objective To investigate the predictive value of early symptom changes at 12 weeks for de-
layed response at 24 weeks in children with overactive bladder ( OAB) receiving transcutaneous tibial nerve
stimulation (TTNS) ,and to provide evidence for treatment-course decision-making. Methods A secondary a-
nalysis was performed based on data from a prospective single-arm cohort of extended-course TTNS in the De-
partment of Pediatric Surgery,Qilu Hospital of Shandong University. Eighty children with OAB who received 24
weeks of TTNS treatment and completed paired follow-up assessments were included. The Overactive Bladder
Symptom Score (OABSS) and Pediatric Quality of Life Inventory (PedsQL) were used for assessment before
treatment and at 12 and 24 weeks of treatment , respectively. Clinical response was defined as a decrease of =3
points in OABSS from baseline. According to the response status at 12 and 24 weeks of treatment, the children

were divided into early sustained responders ( ESR), late responders (LR ), and persistent non-responders
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(PNR). Baseline characteristics and early changes at 12 weeks were compared among the three groups,and re-
ceiver operating characteristic curves were used to evaluate predictive performance. Results Among the 80
children,53 (66.25% ) were classified as ESR,14 (17.50% ) as LR ,and 13 (16.25% ) as PNR. There were
no statistically significant differences in baseline characteristics among the three groups (P >0.05). Multivari-
able logistic regression showed that age, sex, body mass index, disease duration, baseline OABSS, and baseline
PedsQL score could not independently predict the occurrence of PNR (P >0.05). Among the 27 children who
did not achieve clinical response at 12 weeks,the decrease in total OABSS at 12 weeks was greater in the LR
group than in the PNR group [2.00 (1.00,2.00) points vs. 1.00 (0.00,1.00) points, P =0.005],and the
increase in total PedsQL score was also greater in the LR group than in the PNR group [8.70 (3.53,10.87)
points vs.2. 17 (1.09,8.70) points, P =0.039 ]. Subsymptom analysis showed that improvement in urgency u-
rinary incontinence was more pronounced in the LR group than in the PNR group (P =0.008). The area under
the curve for the 12-week decrease in OABSS for predicting delayed response at 24 weeks was 0.799. The opti-
mal cut-off value was a decrease of =2 points,with a sensitivity of 64.3% ,specificity of 92.3% ,and positive
predictive value of 90.0% . Conclusion The long-term efficacy of TTNS in children with OAB is difficult to
accurately predict using pretreatment baseline characteristics. Early improvement at 12 weeks, especially an

OABSS decrease of =2 points and relief of urgency urinary incontinence , may help identify children suitable for

extended treatment.
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T FL ] AR . B E K 52 30 min,
BESHRYT 24 o I A O H R ST, A
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K] OABSS VB F 297 ROFAL T H, 843 0 ~
15 23, 3Bk s s AR B O A 3 A DT
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Quality of Life Inventory,PedsQL) , 54k >k 0 ~ 100 43
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212 J K 24 R =AY ECREE S IR LA E X
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12 JE 5 24 AR RERAS BRIk OFR
W42 )3 24 Y (early sustained responders, ESR) ;12
JRRRN G, B4R 2 24 J 3 QIEIR ) 24 H (late re-
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}%Jljjml%, @T%@ffﬁfi@ﬂ(persistent non—respond—
ers,PNR) : 12 Ji] J¢ 24 JE AR N 2. W i R ek
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A IRRILLAFFAEXT PNR 25 5y (k57 B0 A (. R
FH 2 BEAE R 1IE (receiver operating characteristic,

ROC) i 12 J&] L1032 A 4 b 9 BN ZCRE , T

B4k N ifg X (area under the curve, AUC) , AUC (1§
95% ‘& A7 X [ 2R H] DeLong BAiiit, I Hh 20646 4
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% R

80 f4irh, ESR 2H 53 1] (66.25% ) , LR 24 14
(17.50% ) ,PNR #4 13 1(16.25% ) , =& JLIEYE
A BMI i \OABSS JE4: 1541 S PedsQL FE£E
oy 2R BTG L (P >0.05) , W3k 1,

PR 75 & £ PNR i RS &, 8 AR 85 1)
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OABSS 45 H43Hr i/, LR 20 20368 1 bR 26 2% ok 38 o
W1 (P =0.008) , ifij H [H] H < v £k . 75 18] HE PR YK %L
KR 25y TR 22 R gt B L, ak 2,
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RO T RAME A I A i, DL 24 R R
B AR R I R N B R 4 Jmy 28 5 (LR = 1,PNR =0)
221l ROC ik, 454 4R, 12 J& OABSS N [E /3 H
XF 24 Ji Sk IR N A B R R A EE T, AUC Dy
0.799(95% E{Z X 8] 0. 632 ~0.965) . HRHE L%

RO e AT E D OABSS FRE=2 47, b R
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Table I Comparison of baseline characteristics among the three groups of children with OAB
o % 5 A AR BMI Yot OABSS JLZE1553 PedsQL JEZ 1573
(Brag piy  [MQy,05),%] [M(Q],()3),kg/mz] [M(Qy,05),%F] [(M(Qy,05),5] [(M(Qy,05),57]

ESR4i 53 30/23 8.00(7.00,9.00) 21.30(19.90,22.40) 1.50(1.20,2.40) 10.00(9.00,12.00) 83.70(79.35,89.13)
LR 4 14 171 8.00(7.62,8.38) 21.25(19.65,22.20) 2.00(1.35,2.48) 10.50(8.25,12.75) 83.15(77.17,88.59)
PNR 4 13 7/6 8.50(7.00,9.50) 21.50(20.40,23.10) 1.50(1.00,2.00) 10.00(8.00,11.00) 84.78(82.61,84.78)
itk x* =0.203 H=1.474 H=0.454 H=1.121 H=1.135 H=0.618
P1ia 0.903 0.478 0.797 0.571 0.567 0.734

FEOESR 40 BRI A A LR 20 SR A AIZE ; PNR 20 RREEIR SRR ZH 5 OAB : JBE IS BV ShAE



B i Ush R 2026 4 7 A 25 %55 78 J Clin Ped Sur, July 2026, Vol.25, No.7 £ 635 -

|2 12 FRIKIG R B LA AL LR [ M(Q,,05) ]

Table 2 Comparison of early symptom changes among children who did not achieve clinical response at 12 weeks[ M(Q,,Q;) ]

N 12 J& OABSS 12 J& PedsQL ENEE: B ] HE PR 2081k
g 2 A PedsQ MR IR R T a
TR 7t WHCT B WHLCT B PRIGAEE T B

LR 41 ” 2.00 8.70 0.00 0.00 0.00 1.00
- (1.00,2.00) (3.53,10.87) (0.00,0.00) (0.00,0.00) (0.00,1.00) (0.00,1.00)

1.00 2.17 0.00 0.00 0.00 0.00

PNR 4 13

(0.00,1.00) (1.09,8.70) (0.00,0.00) (0.00,1.00) (0.00,0.00) (0.00,0.00)

Z Al -2.782 -2.066 0.000 -0.348 -1.710 -2.651
P 0.005 0.039 1.000 0.728 0.087 0.008

LR 41 R WA AL PNR A1 R IR AL 5 OABSS ;i BE TG Bh B A IR P43 5 PedsQL: JLTE AR 75 I A 6
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Fig.1 ROC curve of the 12-week decrease in OABSS for

predicting delayed response at 24 weeks

o’

AWFFEIET JL#HE OAB #2232 TTNS 677 A A bE
PEBAFNGERE, 23 B 12 J8 LA A8 A 24 7 250 1
A E . 255 WoR IR TT R AR % PR BMI S 2
OABSS JEZk 15953 ) PedsQL FELR 155 ¥ AN Rl 37 73
D PNR &A= 5 A8 12 J8 A 3k 6 R 23 1 f L
OABSS i T [ PedsQL M58 M 238 PEIR S A5 5% fif
5524 JRIFEIR B E ARG, ATAE Ry B A AR S R T
BRI HESD,

REAEM 58 Il 3R e 25 iR 3 B, 28 B v o) 38/ I ol
Lo )L OAB HA — Y7 O 22 a1, (R %
TR R BT B A E L RO
PR, 12 JE B A K B 9 g 225 T AN b SR AR R VA T C
R4 % HH A R R 1) R LR AT B A A, AT
AE LU AU 16 97 BB 67 0y B84 6 A &2 R IR T

T TR 5

TTNS A B3 1o J12 b 2544 A 2T 4 8 45 BE B HE JR
JSPH I B, AT A2 B B A I R A L AR
FER I, LR 45 PNR 20 2% 5 5 S A B 7E 2050 v R

b TTARHE PR OB AL . 2 P PR 2 A T T

W i R S0 2 PR B 3, R 300 % i T o 4R o 25 9
SR B2 B 5 T R % A8 i PR OB 32 R K
HE PR 318 R 5B A T 5 0, R A AL S
gt

ABFFHS 12 J5 OABSS T FE =2 JhE MR R
R, L S o W R 45 5, ik
I TRIbRE . OABSS TR =3 S5 2 I R 1 24 4
SEMRAE™ 51 ~ 2 40 B AR AR AR B Lt B i 3
Fas* 0l R, %) 12 B OABSS TR =2 /rakasn
Ph PR IAR LR fi 5 , T IR 4k SE TINS & 24 Jil 5 %t 5¢
ST T £ B i R B R A 5% g
JEF BTG IAT TR

AWFFAAEAE—E JRBR . & %, AW Ry
L BAF B RS HT, REAS A BR, i G LR 2
PNR 2 {555 /0 , ROC 437 FfF A5 fik A A 8047 7
BRREA TG, W, ABIFSY 32 B I T 3 AT
RAS AT SF R, i B 2 R 30 1 2% 45 % WL T e 2% 95
bR R, S, ASTESE B 2 42 ) TINS J5 19K 1 B
V7, TP A [ B2 B0 LR RS

£z b, L3 OAB L2 TINS 1697 5 i 18 ]
7 AOME L Sk VA T T 0 2 R R A MR TR L X
T 12 JA A i8I R 2 1 #JL, OABSS #2 B T
PedsQL 35 K% 2130 1 bR 2k 4% 2% fif 7] B $ 7 JL B A
24 FRAIER RIS ST . e R AT EE 12 R AR A AR
HEIE K TINS 7 R BB S %, W e %
W] B URLEIA YT 2 24 JE, X TCEE 2 U 17 B i
FHIFET TR,
PR AR 5 WIAREAER 45 oh e
fEEREA AR R IE R ST BT B AL B S B s S



© 636 -

BRI LSRN 2026 47 A 25 5% 78 J Clin Ped Sur, July 2026, Vol.25, No.7 ||| EEGTTGE

S AR IR E G 0] 3 6 5 01 BRI S BT £
R TTHIFBT GESCH I S B

[9]

Z £ X #

Austin PF,Bauer SB,Bower W, et al. The standardization of ter-
minology of lower urinary tract function in children and adoles-
cents ;update report from the standardization committee of the in-
ternational children’s continence society [ J]. J Urol, 2014, 191
(6) :1863-1865. €13. DOI:10. 1016/j. juro. 2014.01. 110.
Franco I. Overactive bladder in children [ J]. Nat Rev Urol,
2016,13(9) :520-532. DOI:10. 1038/nrurol. 2016. 152.
KR SR B R, 45 /NGRS RIS IA I L R R P I
el TG S AE AR T R S e A o BT LT ] & RN LA
Z84:,2023,22(2) :134-138. DOI:10. 3760/ cma. j. cn101785 -
202210053 -007.
Zhang Y ,Zhang Y, Jiang JB, et al. Short-term efficacy and safety
of low-dose solifenacin for newly diagnosed idiopathic overactive
bladder in children[ J].J Clin Ped Sur,2023,22(2) :134-138.
DOI:10. 3760/ cma. j. cn101785-202210053 -007.
Cheng Z,Chai Y,Zhou Z,et al. The efficacy of parasacral trans-
cutaneous electrical nerve stimulation for the treatment of overac-
tive bladder in children: a systematic review and meta-analysis
[J]. Front Pediatr, 2025, 13 1450634. DOI: 10. 3389/fped.
2025. 1450634.
Cheng FZ,Wang J, Wang DM, et al. Extended-course transcuta-
neous tibial nerve stimulation for pediatric overactive bladder: a
6-month prospective single-arm study[ J]. World J Urol 2026 ,44
(1):218.DOI:10. 1007/500345 -026 -06249 -9.
Homma Y, Yoshida M, Seki N, et al. Symptom assessment tool for
overactive bladder syndrome-overactive bladder symptom score
[J]. Urology,2006,68(2) :318 -323. DOI.10. 1016/j. urology.
2006.02. 042.
Varni JW,Seid M, Kurtin PS. PedsQL 4. 0 : reliability and validity
of the Pediatric Quality of Life Inventory version 4. 0 generic core
scales in healthy and patient populations[ J ]. Med Care,2001,39
(8):800-812. DOI:10. 1097/00005650-200108000 -00006.
Gotoh M, Homma Y, Yokoyama O, et al. Responsiveness and
minimal clinically important change in overactive bladder symp-
tom score[ J |. Urology,2011,78(4) :768 -773. DOI:10. 1016/
J. urology. 2011. 06. 020.
Jaeschke R, Singer J, Guyatt GH. Measurement of health status.
Ascertaining the minimal clinically important difference[ J]. Con-

trol Clin Trials, 198910 (4) :407 -415. DOL. 10. 1016/0197 -

[10]

[11]

[12]

[14]

[15]

[16]

2456 (89)90005-6.
Arunaa S,Babu R,Madhu R, et al. Systematic review and meta-a-
nalysis on the role of transcutaneous electrical nerve stimulation in
children with overactive bladder-pooled analysis of nine random-
ized controlled trials[ J]. J Pediatr Urol,2026,22 (1) :105606.
DOI:10. 1016/j. jpurol. 2025.09.012.
Sayner AM, Rogers I, Tran ], et al. Transcutaneous tibial nerve
stimulation in the management of overactive bladder: a scoping
review [ J ]. Neuromodulation, 2022 ,25 (8) : 1086 - 1096. DOI;
10.1016/j. neurom. 2022. 04. 034.
Sillén U, Arwidsson C, Doroszkiewicz M, et al. Effects of transcu-
taneous neuromodulation ( TENS) on overactive bladder symp-
toms in children; a randomized controlled trial [ J]. J Pediatr
Urol,2014,10(6) : 1100 -1105. DOI: 10. 1016/j. jpurol. 2014.
03.017.
Patidar N, Mittal V, Kumar M, et al. Transcutaneous posterior tibi-
al nerve stimulation in pediatric overactive bladder:a preliminary
report[ J ]. J Pediatr Urol,2015,11 (6) :351el -e6. DOI: 10.
1016/j. jpurol. 2015. 04. 040.
Lee UJ, Macdiarmid S, Matthews CA et al. Tibial nerve stimula-
tion for urge urinary incontinence and overactive bladder: narra-
tive review of randomized controlled trials and applicability to im-
plantable devices[J]. Adv Ther,2024,41(7) :2635-2654. DOI .
10. 1007/512325-024-02864-3.
Al-Danakh A ,Safi M, Alradhi M, et al. Posterior tibial nerve stim-
ulation for overactive bladder; mechanism , classification ,and man-
agement outlines [ J |. Parkinsons Dis, 2022, 2022 ; 2700227.
DOI:10. 1155/2022/2700227.
De groat WC, Tai CF. Impact of bioelectronic medicine on the
neural regulation of pelvic visceral function[ J ]. Bioelectron Med ,
2015,2015:25 -36. DOI: 10. 15424/bioelectronmed. 2015. 000
03.

(M A3 B #7:2026-03-09)

AR RSB IE, EARW], ka8, 55, JLE OAB #3% TT-
NS JRIT PR AR 3T 24 JA IR 10 2 H TR (B[ T - 1 PR /N
JLAN B} 22 3k, 2026, 25 (7) : 632 - 636. DOI: 10. 3760/ cma. j.
¢nl101785-20260309 -00099.

Citing this article as: Cheng FZ, Wang DM, Zhang YH, et al. The

predictive value of early symptom changes during TTNS treatment for

24 week delayed response in pediatric patients with chronic obstruc-
tive pulmonary disease (OAB)[J].J Clin Ped Sur,2026,25(7) :
632-636. DOI:10.3760/cma. j. cn101785-20260309 -00099.





