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(Abstract] Objective To investigate the clinical efficacy of transcutaneous tibial nerve stimulation (I'TNS) and acupuncture
in patients with urinary retention secondary to neurogenic bladder (NB) following suprasacral spinal cord injury (SCI), and to explore
changes in post—void residual volume (PVR) among patients with different American Spinal Injury Association (ASIA) Impairment Scale
(AIS) grades. Methods Forty—four inpatients with urinary retention secondary to NB following suprasacral SCI were enrolled from
the department of rehabilitation medicine, affiliated hospital of Xiangnan University, between March 2024 and March 2026. Patients
were randomly assigned to a control group (n=22; 1 treatment discontinuation and 1 dropout) and an observation group (n=22; 1 treatment
discontinuation). The control group received conventional bladder rehabilitation and acupuncture, while the observation group
additionally received TTNS. Treatment was administered once daily, five times per week, for 12 weeks. Before and after treatment,
maximum vesical pressure and maximum detrusor pressure were assessed by urodynamic testing, and PVR was measured by
abdominal ultrasonography. Three—day voiding diaries were recorded, including the mean daily number of catheterizations, mean
daily voiding frequency, mean voided volume, and maximum voided volume. NB-related quality of life was assessed using the SF-
Qualiveen questionnaire. After treatment, clinical efficacy of patients was evaluated. Results After treatment, maximum vesical
pressure, maximum detrusor pressure, and PVR significantly decreased in both groups compared with the baseline (P<0.01), and had
lower values in the observation group than those in the control group (P<0.05, P<0.01). Stratified analysis by AIS grade showed that,
after adjustment for baseline PVR, the main effects of group and AIS grade were statistically significant (P<0.01), whereas the
group-by—AIS grade interaction was not statistically significant (P>0.05). In both groups, post—treatment PVR decreased progressively
from AIS grade B to grade C and grade D (P<0.05, P<001). After treatment, the mean daily number of catheterizations decreased in
both groups compared with baseline (P<005, P<001) and was lower in the observation group than in the control group (P<0.05). Mean
daily voiding frequency, mean voided volume, and maximum voided volume increased in both groups compared with baseline (P<0.01),
and mean daily voiding frequency and mean voided volume had higher values in the observation group than in the control group
(P<0.05). After treatment, scores for bother, limitations, fears, feelings, and the total SF-Qualiveen score decreased in both groups
compared with baseline (P<0.05, P<0.01), while bother, limitations, and total scores were lower in the observation group than in the
control group (P<0.05). After treatment, the overall response rate was higher in the observation group than in the control group (P<
0.05). Conclusion On the basis of conventional bladder rehabilitation and acupuncture, the addition of TTNS can further improve
bladder function, reduce PVR and catheter dependence, as well as improve NB-related quality of life in patients with urinary
retention secondary to NB following suprasacral SCI. AIS grade is closely associated with recovery of bladder—emptying function,
with less severe SCI being associated with better recovery after treatment.

(Keywords] suprasacral spinal cord injury; neurogenic bladder; transcutaneous tibial nerve stimulation; acupuncture; uro-

dynamics; urinary retention; quality of life; American Spinal Injury Association Impairment Scale grade
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Table 1 Comparison of general characteristics between two groups

PERN AIS 53-2/15) PZEAF- 1/ 151
4151 n 7 7 AW/ xxs) AR/, %) 5 C o o I "
XJRREH 20 16 4 48.65+14.10 75.95+24.13 6 7 7 7 6 7
WEE L 21 14 7 47.76£11.75 77.48+23.89 5 9 7 9 6 6
XZAG 0.928 0.219 -0.203 -0.167 0.303
P1i 0.335 0.827 0.840 0.868 0.860
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F ,IRYTHT PVR A PMER SRAFT B 225007, 9
T HLPREED TN ATS 2200 BN, 75 7
Feds, L P<0.05 FmZEFAGITHE X,

2 HER

2.1 FWHEBERRNNFRNERLR

IRTTRT, PO B B KB Ik PR A s R AL
JEHAES, 22 R TG EE L (P>0.05) . 1GIT)E, M
21 R B R IBS I PN R AR 8 R UL X BB T TR
fR(P<0.01) , HOWEZH IR T X HAZH (P<0.05,P<0.01) .
TEILER 2,

®2 MABRFRTAERRNNFRUER LR (v, cmH,0)
Table 2 Comparison of urodynamic results between two

groups before and after treatment (x+s, cmH,0)

s FRERE FIGHIRNUE
|
L

SFHRLL 20 65.66+17.47 53.34%15.95%% 45.94£17.25 35.86x13.59%*
WAL 21 66.42+16.83 43.66213.51%* 47.23214.49 26.09+7.48**
t1H -0.142 2.102 -0.260 2.872

P 0.888 0.042 0.796 0.008

. 5IRITRIELER, #4P<0.01,

22 TIHEE PVR IR

IRITRT, AL PVR L, ZR LG H ¥
X (P>0.05), GI7 )5, 4L PVR ¥EIARITHT
AR (P<0.01) , HORERZAART%F BRZH (P<0.05) . TFIL
%3,

*3 MWMAHRFEGITHIG PVR L& (3+s,mL)
Table 3 Comparison of post-void residual volume between

two groups before and after treatment (x+s, mL)

41 n biepag:i] BRI IE
Xof HEZH 20 279.44+68.75 210.82+71.41%%*
MEZL 21 283.4763.03 166.53+57.227
t1H -0.196 2.197
P 0.846 0.034

L HIBITRIEE, #4P<0.01,

23 TARE AIS 9K EE PVR b

MIEIRITHT PVR &, PRALEBRFIAYT G PVR EE
KA 22 5%, ) 00 22 A Gei 2438 L (P<
0.01) ; R[F] AIS 79U FRYT IS PVR BAKFAAEE

250, AIS 3R BN 25 A BT FE X (P<0.01);
ZHXATS PR BAEHZE R TS E L (P>0.05) .
FEXTHRZL N, AIS €. D HEHIRYT ) PVR KT AIS
B 4% (P<0.01);AIS D % HI6I7 )5 PVR KT
AIS C BH (P<0.05), TEMEEAIN,ALS C.D 48
FIRITIE PVR AR T AIS B 43 (P<0.01);AIS D
PHEEIRITIE PVRAGT AIS C 9 (P<0.05), T
W 4,

R4 FARRE AIS FRBEEBITHE PVR BLE (325, mL)
Table 4 Comparison of post-void residual volume between
two groups with different AIS grades before and after

treatment (x+s, mL)

A% AISH% n biepag:i] BITIE
Xt HRZ B 6 350.36+29.79 300.44+44.67
C 7 290.84+29.28 203.37£17.12%%
D 7 207.25+45.92 141.45+21.91 %
WEE2H B 5 358.75+16.48 253.34+33.33
C 9 296.05+31.29 160.30+13.69%*
D 7 213.53+33.01 112.55+13.68%*

T BN F=24.696, P<0.001 , fif 7°=0.421 ; AIS 43 T30
F=28.074,P<0.001 , fi 7°=0.623 ; 2l BlIxAIS /> %32 HAEH] F=
0.475,P=0.626, % °=0.027, 541N B Z b4, #+P<0.01; 5414
C Z AL, *P<0.05,

24 WHBEHIRBIZIEIREER

RITHT, AL H 3 R H #HERR K
B TR CHE PR B AL O K HE PR B LA, 22 5788
TGt B X (P>0.05) 1697 ), AL #E H I 3R
PRI T TR (P<0.05,P<0.01) , H W ZZ4H A%
TXFHRZL (P<0.05) ; WIZH 8 H 3HERRIRER SF34 5k
HEPR AR e K HEPR B BRI TR FH 1 (P<0.01),
HERH H XHEPR BT 34 SR CHE IR B 259 785 X
HEZH (P<0.05) 5 {H P 2H i 35 B e KHE DR 2 LUK, 22
RG24 L (P>0.05), FEILEE S,
2.5 TAHEE SF-Qualiveen 14 L3R

RITHT, LR 2R s 4E e
SIRLEI RIS LA, 22 TG 4B L (P>0.05) .
BITIE , PR I A2 PR A R A D4 A
SRV B BLA YT HTFE K (P<0.05,P<0.01) , H W
SR | 52 FR A TF 40 LB e P4 59K X6 R
4 (P<0.05) ; PIZH B 40 B 4 1T 40 L3R, 22
SRS 5 L (P>0.05), TEILFE 6,
2.6 THBEIGKRFILRR

BITIE B DA RHE N 85.71% , %f HEAH &
BRCRHA 55.00% , WAL B R = T X R 4L (P<
0.05), Lk 7,



1642 TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn 2026 455 46 4
x5 WABRHFEGTIEHR BidigtRLB[M(P25,P75)]
Table 5 Comparison of voiding diary parameters between two groups before and after
treatment [M(P25, P75)]

- . ‘ H 55 JREBUIR ‘ H S HE R EUR

HRITHT TR YT HT IR
gl 20 4.67(3.92,5.08) 4.17(3.25,5.08)* 0.00(0.00,1.42) 1.67(0.00,3.08)*
gL 21 4.67(4.00,5.00) 3.00(1.67,3.67)%* 0.00(0.00,1.67) 3.33(2.67,4.33)%
Z1H -0.132 -2.373 -0.227 -2.343
P{E 0.895 0.018 0.820 0.019
13 . A LY PR A m L HU KR mL

#ri I T I
X R 20 0.00(0.00,114.02) 135.26(0.00,155.55)** 0.00(0.00,140.16) 157.67(0.00,193.91)**
WL 21 0.00(0.00,121.09) 157.44(137.71,176.37)** 0.00(0.00,143.66) 188.33(161.67,236.00)**
Z1H -0.213 -2.039 -0.213 -1.752
P{E 0.832 0.041 0.832 0.080

1 5IRITRTELEL, #P<0.05, #%P<0.01

*o6 WMABRERTAE

SF-Qualiveen T4 L8R (ks , 57)

Table 6 Comparison of SF-Qualiveen scores between two groups before and after treatment (x+s, points)

A i} ‘ SOk ‘ ‘ |
IRITHT BITE IRITHT BITIE biepag:i] BT
Xt HRZ 20 2.40£0.74 2.15£0.76%+ 2.98+0.62 2.58+0.63* 2.18+0.77 1.8320.71%
AL 21 2.40+0.75 1.62+0.69%* 3.02+0.64 2.0520.69%* 2.02+0.75 1.55+0.63%*
{8 -0.020 2.344 -0.248 2.550 0.639 1322
PfH 0.984 0.024 0.805 0.015 0.527 0.194
415 n : Bt PR e
IRITHT BITIE biepag:i] BITIE
X B2 20 2.30+0.85 1.93+0.67%* 2.46+0.70 2.12+0.61%%
WEE2H 21 2.31+0.77 1.55+0.72%% 2.44+0.64 1.69+0.64%*
REN -0.038 1.726 0.105 2.187
P{H 0.970 0.092 0917 0.035

1 5RITRIELEL, #P<0.05, ##P<0.01,

&7 WABERTEIRKTRELR(1(%)]
Table 7 Comparison of clinical efficacy after treatment

between two groups [case(%)]
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