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Abstract

Objective: To compare the clinical efficacy of Intravesical Electrical Stimulation (IVES) and Sacral
Magnetic Stimulation (SMS) in the treatment of Neurogenic Detrusor Underactivity (NDU). Methods:
A total of 38 NDU patients admitted to our hospital from October 2023 to June 2025 were selected
and randomly divided into an IVES group (n = 20) and an SMS group (n = 18) using a random number
table. Two patients in the IVES group dropped out due to urinary tract infection, ultimately resulting
in 18 patients in each group completing the treatment. The IVES group received intravesical elec-
trical stimulation, while the SMS group received sacral magnetic stimulation. Both groups were
treated for 4 weeks. The first sensation of bladder filling (FSV), mean single catheterization volume
per day, mean number of catheterizations per day, and Neurogenic Bladder Symptom Score (NBSS)
were compared between the two groups before and after treatment. Results: Before treatment,
there were no statistically significant differences in the four observation indicators between the
IVES and SMS groups (all p > 0.05). After treatment, all four observation indicators in both groups
showed significant improvement compared to before treatment (all p < 0.05). After treatment, the
mean single catheterization volume per day, mean number of catheterizations per day, and NBSS
score in the IVES group were significantly lower than those in the SMS group (all p <0.05). Regarding
bladder sensory function, the first sensation of bladder filling in the SMS group was significantly
lower than that in the IVES group (p = 0.002). Conclusion: Both IVES and SMS can effectively improve
bladder function in patients with NDU. IVES shows greater advantages in improving bladder emp-
tying function (increasing voluntary voiding, reducing catheter dependence) and reducing symp-
tom scores; whereas SMS demonstrates superior efficacy in improving early bladder sensory func-
tion (first sensation of bladder filling).
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FRZEYEIEIRS DS SRS (NDU)E i T RGO (UPa BERI0 B PRI AL . 0 AR 55) 3 2L
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Figure 1. Flowchart of patient screening and group allocation
B 1. BETmES 2 ERIZE

2.2. &IT %

2.2.1. IVES 48 (BBt Bz EL R0 R)

BEHEEEI S, BT R F14 (30 FL16)4 B SRS M OREIR T SR IR k. 1%
BRIBSECN: WK 20 Hz, JIEGREE: M 0.5 mA ¥rHiHFas, UL 0.5 mALDAT REE, i ) iss
FE, BEREF RO R AR B RAE”  CHE RER B R E RN AR vk,
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I (R i P B 7 BB s RRIRIAYT 20 4, fEH 1k, R 5 R, HiRyT 4 .

2.2.2. SMS 4H (Bt & TR K)

BEWETE AL, BRI, I “8” TR I E T B3 S2~S4 #ish kR e fiib . & Rl
ZHON: RN T0%EKHETRE, AN 20 Hz, RANFAI 40 kb H¥E8: 2s, 30 M4, BN T4
A1k 38's, BUUGIT 20 o0, EH 1k, B 5K, HiGyT 4 M.

2.3. MEBIRIRRE X

TEVRIT RGBT 4 A5, XTI AT DU R 48An R4 :

WIJR 7= (First Sensation of Voiding, FSV): TEJR3N /12 g, LR (i 50 mL/min) i i i i 78 48 4=
LRI, B 1 A BB I 7o e B (R = 1R B TR B 1R B I 2% (L) o LGB b DT A1 5 e JE i
DIRe e hrite, BUABRS, FRUIBSIHERE D) ReBk R B, B IR .

H¥5 3R H B 8k TR &l B RIT G 3 RINHEIR Hid ik H-FE. B RIRE X
IFR)HIN L F) Bk 3 R e (ML UR) A& S R s e R 25 By 7= B R AT CIC HOPE I AZ D 4R bR . BUEBRIS, KW
WRARIREED, PR DhRe o R i R

NBSS 73 (Neurogenic Bladder Symptom Score): K H [ b FH i 28 5 155 R pR = 3 [13] [14], VF
il B R AREE . HEPREME L it PR IR Je A3 o o0 BRI, SR BRER AR, ARG i & iR [15] [16] -

24. itrEAE

KF SPSS 26.0 A #EAT Gt 10T . tHE BB Se AT IEA TER I8 (Shapiro-Wilk #556) . FF & IEA4>
BRI IS + FrEZER R, HWN LBCR AR REA t #6556, 2H 18] LR A SSLFEA t 845367 Z A 57
IR Welch’s t #:56) . LA p < 0.05 NZFA Gt 5 .
3. &R
3.1. FEATTRIE & IetRE RS

T 4 RJE, WALBERYIRE . HYPRTIRE. HYSRKE. NBSS W& Hif T il A &
HoE, EREBIAASI R (p $1<0.05) (W& 1. K 2).

Table 1. Comparison of observation indicators in the IVES and SMS groups before and after treatment
F 1. IVES 4. SMS 4HiATTHIE & M ERIEHRELE

~ e . AR pl HAEpfE
Ei=2n il VBT BITE AN pE AR GBIFE)

IVES #4(n = 18) 392.33+29.12  485.39+61.84  <0.001
YIRS 0.230 0.003
SMS 4 (n = 18) 404.67 +31.42  431.67 £25.70 0.008

) IVES 41(n = 18) 35156 +90.86 165.44 +110.05  <0.001
HIHR IR 'SR 0.775 0.003
SMS #H(n = 18) 34461+ 4637  265.44+68.84  <0.001

IVES #(n = 18) 483+1.15 1.67+1.24 <0.001
H 'S5 R IKEL 0.341 <0.001
SMS 4 (n = 18) 5.22 +1.26 428 +1.49 0.048

IVES 4.(n = 18) 50.94 + 454 34.78 + 13.06 <0.001
NBSS 43 0.587 0.005
SMS #(n = 18) 53.44 +4.98 45.889 + 7.93 0.002
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Figure 2. Comparison of observation indicators before and after treatment in both groups
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YHITHT, IVES 4. SMS A FT A MEIEIRtLE, ZRITLSG == X (p > 0.05).
BIT 4 B Ja, PTG AT K
BB . SMS ZH BT IR = 2 E KT IVES 4 (p = 0.003).
SIRMHS: IVES 4R H ¥ 5k SR 8 H 35 S IR Y B3 & T SMS 4 (p $<0.05).

SRR : IVES 241 () NBSS 743 . (KT SMS 4H(p = 0.005).
ARGt a5 e WAk 1. [ 3.

4. it

& ves#
B smsA

IVESHL
SMS#H

AW FEEE RAESE, IVES A1 SMS F A Hi iy AR 20 29 7k, FEIRYT R 2 IR R IBS S 3h I8 R (NDU)
3 T R VIR s RT3 [1]. 16T 4 e, PR EAERS MR ThRE . Ak KT BE LK H IR T T
P TGt E R R UGS (p $9<0.05). SR, AHTFTHIALIE LLEGHE — PR, SRR T IR AR OO I
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Figure 3. Intergroup comparison of observation indicators after treatment in both groups
3. MEBEIGTTER I RIEFRAR LR

4.1. I\VES 7EX & BERt HEZS ThEE B PR EER Safer LRI 3

KA EERIAE IVES TE0CE I HE 2 TR 77 T i LB R [4]. B &, IVES L)
H 353 JRIRENIEIT R 4.8 B3 T FEZ2 1.6 X, 1 SMS 24U 5.1 k%% 4.3 k. S5itbAH—2, IVES
AR H IR TR RN R EREK. A, IVES HF 3 HIEEKE THMMEA ZHIR, BT SREK
#io MRS AR, HIYTREKEED >2 IREWKE B EHEIR, AT B A R S e

XX 5 8 sh ThRE F s KUK B 71, AT REIET IVES JURR A 1E I HLAI[6] [17]. IVES it B B
AR, S B BB P A N A 22 A (R 32 2 A RN C 2844 it fin 42 ELAH 6T 1 5 B 1 il ¥ [ 18] [19]
BAMRE, KPP NS 5 RE A R BS SRAEHE R X, R i@ a8 AT G - T - 2
JE ) 14 B A AR HE R FH X (PMC) 2 A 1 [6] [18] [20]. K H13GYT AT AEE L #1122 5.9 (neuroplasticity ) WLl ,
SRAL T IX A O HE R IR AT, I 755 T 5 s ) iE R4 18] [20] [21] .

DOI: 10.12677/acm.2025.15123473 808 I PR = 2 3t


https://doi.org/10.12677/acm.2025.15123473

i, AT 4

IVES 7EHEZ ThAe L At AR BIAE BB 1 WK Z B AWF7 A, IVES 43697 5 A &R T
JBE e IR BE 73 (NBSS) 2 K T SMS 4. 46T NBSS BR A& 7 KEXTHR M A HER AR M AT R
B H, IVES 37 1058 e B FRAR, EDE 1 HAE Rk B i O HE S S . OB S8 A 2B TG = 77 T 1)
EEMB2].

4.2. SMS FEUE B At F AR B Th BE_EBRYIRAFINE

AW 7 — AN EERIE, SMS AR SGE bR Dh e 77 TR I AR 35 [22] . B Bow, h
J7 J5 SMS ZH W) R B (FSV)E S Z K T IVES 4H(p = 0.002). EAR FSV (K48 T FME (£ 70 mL)7E 5
FHAREKR, BHG 2R BN S0 2 53R SMS 78 35 B 18 07 T B 1 R, X6 Tk
BT I I e A VIR LT PR R A DG IR ACRE T B B B LG IR . SMS FE Bt I vy THT )AL A T
REVE A 0 6 FLVE F SE R A B AR 1 [11] [23] RSV SR) i Bk i3, T30 2838 B ks B B AL 2,
FLEAE B AR () S2~S4 Bl 2 MR) b 7= AR IS FERE [11] [22]-[24] o FATTHEM, 3 ol stk 20 AR (00 B B VA 42
AIREEL IVES (RITUBS IERE N R RS PR 8) BE 25 5y MRl ” B4 35 L6 67 3 45 5 I Ik A B8RRI Ao 15 N 41 4
[24]-[27]. dEIEEMPL E T B EA BRI, SMS 78 5 2B b O S\ B B8 5 T o H R H 98 7912]
[12] [24] [26] [27]-

43 ISFREX . REMEEBRMRERYE

AR TG R PR SR B AL T UG M RS . X T DA A A R PR . A VIA B BIREIRE H F
FEPRI) B, IVES RAENEERTT 2 TR T LUBS B e Sk ey - BRI, BRI i e U o A AN 1T
ANEEARNAIT B, SMS N FLH. Bk,

ZRMTTH, IVES BN —Ma Qe FEREBENTRE, XTFEHIMN 7R RIEGUTHR
Ko AHEFEH IVES RIAT 2 B8 K UTI g, X —BITEIG R s B s ). b2 R, SMS 58
A, BFEZEMRAE, JC UTIXE, RAPERE .

REFFIAFAERRYE: B, AR ARRE /N n=36), 4/ S —eRfl[28]. Hik,
4 JE (R YT FNBE Uy I (B ECRT AR B PP I 325 (8 328 37 ORI SE R RF RN 1B) [29] 0 B0, AN FE AR A
[ R (0 56 A PEE B RG . AN e VRS 0. B M eh 2 UR E SR SE) 1 NDU &35 2EAT T4 53 #r
[30]o ARKMIBFFLRLY RFEA TR, WEKFEVIEM, HFRBEREAERANG. T LR, FATEK
AT & — TR A B R (W4 > 50 i) BBV A SE K (AR 7 5 6 /N 2 1 4RI 2t B R
5, CAERUEASHRFCIWIE R I, FEPAIT U RE A E o [RIRE, SRR 70 1 B B T 2 e MR A AN TR 5 A
PR SRR AT WAL It AR R AE RS NHE, e — sl MR TR T SR 1 )
5. &g

IVES H1 SMS $5] St 3 S50 b 20 Y vk B IR V8 3 (K T R RO IR Zh R o 7EYT AR EE 1, IVES SR HTE
Yol 2> 5 PR RS B AL B AR R 0707 7 T 2 B T SMIS. ARTTT, SMS 2B HE 78 238 B e 57 00 it T R Jy T
BRMSE, HEATLE . W52 mR s IERSEE, X T Uiy 2 2RI, 8 Y4 HiEb T
PRI, IVES AT RS AR IR £ (R UTH R 0 T ARSI R e s R Oy FZEN I, BA Bk
BB, SMS 2 ZAeH IR,

E&UWH
™ B E QT S RIECR SR T 8 RAE R AEHORBRE 1) 78 3 15 75 (2023 YFC3606003) -
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