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Research progress on the mechanisms of impaired neurological recovery
after cauda equina syndrome and long—term functional reconstruction

strategies for neurogenic bladder
Guo Jie',Zhou Lina',Lei Ling',Zhang Yanjun’
(1.School of Clinical Chinese Medicine , Gansu University of Chinese Medicine ;
2.Second Department of Spinal Orthopedics , Gansu Provincial Hospital of Traditional Chinese Medicine )
[Abstract] Cauda equina syndrome (CES) is a severe neurological disorder caused by compression or injury of the lumbosacral nerve
roots. Some patients continue to experience dysfunction in urination, defecation, and saddle sensation after decompression. This review
follows a thematic framework of “clinical problem, mechanistic explanation, stratified assessment, and long—term intervention” and
summarizes impaired neurological recovery and long—term management of neurogenic bladder after decompression for CES. Current
evidence suggests that persistent neurological dysfunction may be associated with multiple factors, including mechanical compression
and ischemia, Wallerian degeneration, Schwann cell phenotypic switching, neuroimmune microenvironment, extracellular matrix re-
modeling, and brain—bladder network plasticity. However, some of the mechanistic evidence is derived primarily from peripheral nerve
or spinal cord injury models, and CES—specific clinical evidence remains scarce. In terms of treatment, early magnetic resonance imag-

ing assessment and prompt decompression remain the fundamental strategies for acute CES. After surgery, patients should undergo dy-

namic assessment based on urodynamic testing, measurement of
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TBISMEE K F %, Email :2959183478@qq.com. ized interventions, including clean intermittent catheterization , phar-

post—void residual volume, and neurological evaluation. Standard-
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mented. Sacral neuromodulation and other therapies may be consid-
ered when indicated. Emerging technologies, such as stem cells,
exosomes , nerve conduits, and artificial intelligence, still face trans-

lational challenges such as safety concerns, a lack of standardiza-
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tion, and insufficient clinical evidence. Future research should establish a stratified management system based on CES classification

and bladder function and should use multicenter prospective studies to refine long—term prognostic evaluation and therapeutic strate-

gies.
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IEAESRRTFTIAK , CES J& i 2845045 HLA M0 (Y IR 4 75 1
FRAE o b S A5 13 J5 , T2 o it 2 e A A T A A e 7 4
JELAN B 20 M A ) 2 S U BR BRI 0 L O S AR AR DGR R
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5 CES Z AR TE R R OC R IEAT T 0. W B, iR R
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SR B IV P B R BRI AR AR PR R AR 2 AL
PrRPIR S S, AR (post—void residual , PVR) il 52 ) H.
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TE D RERE AT AT — 20 0 2P AT BE . SRRy R
3 S FE G DA B L, T A A R P 0 5 1 24 6 )
Ll
4.1 BN BRI BT RS RUER S AT Z R AP
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SN SR — AN BRI R TR R 5E B 5T MR
s BB T RE A, I B e SR R sl I 2 1 T
W o ELARTARBHLAGTE 254 h bR BT [a] | 28 T e AR
b AR RS B SR BT S R S A D o

42 REIAREH R ZARELD TS

421 W AR S R (clean intermittent catheterization ,
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TN SR PRIE A6 6, Wt HE R s LR IR | ek
SO IR T B, HSEBRACR AT A2 B 5k Al 2 D g
TR (RS0, TR MG 36 7 7 28 I 45 4 ik IXURRE \BCR VEMG
AR I H FEHERBE D AT . FR RS AR, AR
X CES S5 T A AR ST S B A R, — b 2 P D 5
R T R4S AR LIS W T CES BB H IG YT 45
Fo BREIRYT FBIE M A7 1 1 2 ) B 2 - HE PR KA O
DIREWR I , AN RE AR BRI 38 1Y TR . X TR
BB RELY 58 SR I R B4 G SEBR A 2 D RIS I
FREE TN, bk S s ol 25 IS U Ay F 2R T B

43 A AYZREE AR TR

43.1 HEARL PP #4842 (sacral neuromodulation,
SNM ) 3 3od o Sl 5B ol 28 A S %, X i g IVHE B S S5 AT
VAT o B A 2R TR B I Y Meta 23 BT 4 A 15 BiE5E (573
P83, 45 2R 7R SNM AT RE /D HE PR | s PR UCE B9
5 e 2 ek L K G B 43 PR 20 1 24  AEAS RIS 9 A
PRI M 22 SRR, Hoh CES S BIr i FL B IR, (Rt
LR Bt SNM T CES Ho i) I3 B 38 5 7 32 S 283 7™ B 1B )5
M REFEPEIRYT , AN BEAL N BT CES £ 35 138 T M br oty
28, St SNM I IE H 75 T HE AT 00 L LA T A R
EANAEAERR USRI T (Pl 2 B . [WII,  78 40 I Al R e R
W A AR ICTF AAE \MRIAEA M B b i 5 A s v v 77 i 25
K2R . SNM B3 ] T A OR B — o i 2l i 280 RS I I
SRR BA AR B F . X T & DRe 5



— 6 — ERERXFFR

Journal of Chongging Medical University

AR, HIR TR R RE A2 2 B B DR AR i o
432 KB 2 R B 2 1 (percutaneous
tibial nerve stimulation, PTNS) J& F i @) 4 22 B $5 H R | 8 5
P o 2 ) 42 8 42 B A 22 SRR, 55 SNMUA L, PTNS
BIGIHOIN A2 AR, TR R b B R BN R A
BITH A B E B, TR R RN Meta 73 HTHR7R
PTNS f % it HE DRAE AR S AR 3 ot aat , (B VAT P RICR N 25
HEFRAE R 5 A PR i S A & D 48 A 25 FIWT , T AN Be
LIRS BN YR, A, B2 B AR S 18 M i 22
TEE B e T fi PR T B IRy B . AR, 71
Fas F R )E (M1 X)) 25 HERAT R i ek 4, %A 58 4k
A R R AR S M X 5 8 G RS L B e
AR KRR ZEAFE AR I AR 3 — 2 0, SR o pe R 4
AT R IE A A2 T DR i 25 0 2% 0 8 T e 5 M e T /B2
433 MAFEREY: 5SEBIGITWMX Y FAEREIKIE
TA0M A0SR N TR 2 A KBRS SCHE L E SR
P 3o 3 AR SR, Ry 2 B T R A8 & SR A 1) (R
4 R 20T S AT BB AE S S5 I Be L 1 S B K L PR
N FH TG BRI M T AR E I R AR AL AR A O M
M TR YT T SO R A A GUE L R T L
PEHE R RN RG22 A 5 AN TR T DN 9 T ok T 40 e o)
FOERE RS T R — B SR A A AR R, SR Be o
Bz g — W BRI bR e . Bl 2 A8 10 N T () 52 B 45
KRR AR A VA R BRI . B AT AR A i g A
BT T AT B A B 2 A, B0 PR BRI R, A
K PER NGB RBOR AT RE R 1 AR A7 il THE A
K25 2~3 em YR B, (K Bt i 82 e MR 34 2 I
PRI AT () 22 (0, TR ZEom i ) 2 , ik S PEkl 3 2k
A — S8 Rl e 4 RIS, AS BB A L4 B b 22 R A5 RE S EL B
HT SR AR B R .

H AT F R FRA: B2 22 AR AT A T B8 AR PR A% f B
BoANEAE R CES B HUAYT o W KR R R, B ™ % A4
AR ARG REFFERIE , I X IBTT 2 PR AR SUR
AT
44 MDT KR53 240 Z2— B — L R —EFR
B AEIE7N

CES S H A TR B WIR A, IRt g 37 MDT A7 3 AR 5
BAEEZ L, ol DL EHEANE G IR MR A B2 R
P2 IRE RSB 4 AT BA RO B SRR A A i 22
BRUME AL, 4 1B U7 b T W0 B e s B g L PVR.
UDS. B T BE W IR 2B NBSS P43 ICIQ 43 I Wexner
Wore KIEAZ CICIRYT & 7 8 01 T - IR M BT
FAE RGO . BT HEIR H 0 R0z 7 BR A RE A R K IY1 B
Vi S A (RS AR A0 0% TN ThT TP Al R 2% 00 T BB A
A, CESKIWEHINY H SO R B Al S 15 2 Th g A 47

VRIZ T2 15 B V5 3o e v S 2 BB D HE 25 A8 4 B e 1
S BRAT IR N K b PR 32 BT DL, AR S AL
WIS W RS DI REVEA I 22 2 RHIME , A RE A
ZUIREIKIL I 2E 4, I B vl SR N A I A

5 BEZWEREKATREKRE

CES J& pi 28 T5AE 5 e D BE B 23 BR B S R S A AR R
A AR 22 57, LTS A2 08U AL R BT AN 2 D RRARAS AR |
BIFER IS M B KA A Z R I R L FlE . H
R A, RS T AR R AT B T b 22 D REVR 2 L
2 AR E PR R I R 8K (as early as possible)”, T
AR R E 24 h B 48 h AR E (] o R, 255 A [ BB
PRI DR 8 R % Ji% IV D) RRIR 2, P A R BUH S 336 45—
2y CESI HAEA A FHFIRAE 1% 1077 8 i 7E TS i
B b 28 38, R AT g b O B8 A pl 22 T0RE 5 280 CESR
SR B B IR 25 AN 4, B S 2 s A, 30 1 LY
SR CIC i b B e DR A, ik 6 A< 30 1l DR B3 1% 325 B 40k 4
M 3 5 = 2O R R A 6 > TS A A B ) R e
A, MR YT HE ATy SRR R R AP B D B 1) IR B ) 24T
fili PPV S KR RERE A . B3R R FE AT IR )
W B A0 B, IR A RIS W sl D i s 9 B 9 o3
T Heo IG5 A B H AR AT CES 70 # 22 D REAS
1 B e D BEAR A 45 SR MRS K21 BLEA T IMARAL IR 2

6 FHBARBFEAMIE RRFARTE

6.1 BAEF A AH AGTEL THE”

TR PR AT 22 ST R S I G2 0 S 4
B, AT B REAN A 28 Nk — 20 1) D) RE 45 Jm A 30 22 4 P S
fifte XFF CES B, (VA7 HAUE A i fth 2 B i 19 I A g
BAHNAYTY HOEMGE T IR IR IIRE , 305 2245 5 155 DLk PR A IR
0L AR PRAS L B i 28 W AR B £ 25 1 B EA T 4 IR
UEARSR , AU 2 S BT S BRI UG TR S Bl 454
J 5 B D BE RS B TR AR A A i, Ol SR SR 2 D RE R
L2 I8 1 2y e T A G B0 WA S 4R B 1T BT S R AR
AN, FRTIEDTTE 2RI T B R 01 AR S 2 R GTHR
I, BETS ELIRAMIE R CES B3 M e i — LIk . [RI 120 i
RT3 0 R 20 R R 25 24 0] o AN S B e 6 194 45
[Fa) 50 5 S0 WAAHIE 5 U 87 B R UL A0 ML ok 6 07 s 3 B A R
W3 P B At U A — M, S BN B — B B T A
o MG BN HIA S BB B BRI BE K 52 i
JR R IR PR T AR N R S o PR Ok, 144 I 2 B AR 3k
N PRATY e 2 figp PR 3 mT o S 4 4 ) R e e
S5 R



EXRERKXFFR

Journal of Chongging Medical University — 7 —

6.2 AV F R AYE L EMIoM2" S 2

PR T 1 g8 Sy ELAT B S 1 ) [ R 2 [ 25 5, B
i1 42 R ML T M2 X6 0 200 i A7 R 43, LA 5 8 S e G
FBRARAS o S SEWFSE T B S AR BRI |2 [ S e 2 A
SRR HE— 2 AR W A0 B T A B T A 2 e B A
ST N AE AR o B 5R  A5IN T F 4 L A ML/M2
L4512 1] A () 4 R L ) R A e R HC S g s ]
. HEER XL AT CES A G R A RAE A
FPAS B IR , I — 25 W e R B A2 A R 5 5 B D fig
KRB ATTERRE R R o
63 MIFAVZIAIE FAZIEE R EREEE

P R R RE IS ARl B e TR 7 L slph 22 AR 5 1Y)
AR AL NS B, AR R 22 R SR TR B B R B
o Ak, FHNEECRA L, KA 894 2P R I
PRI EEHXS IR, BRI A A LR Bl
B REL SR AT A PR A T R DL K B SRR e MR R A
[A) R, 5 SERE SRR AR AL SR | i B W A [ S8 35 1Y)
T8 A A A2 A L O 0 K T BE D T AN B A AR T
Il PR AR 25
6.4 HFITETRBESRAERHFTE

B Pkl UAFHERR B igie sk SRR R4S S AE R
BT, S CES KA SRR AL T3 R By 3. H SRR B T AR
AU T3 A 8O 5 A B 5 BT AR B4
fdFIRE ST 28 St LA B A IR PR 56 . BB A AR SR
B R IRRRE T REME LALLM A G T B, (R, 5 220F
FEBR T WS IR R 38 , 3 B DG S8 3 1 S PR A AR 0L
FFRGHNTE 0] B FRAS R S AP R R . X T AL

T ELRENS 52 B KE DT PN 28, o] W e oot B, s g DL Je A4
B DA B (I R
6.5 AL RE T ST & & PRI E

AT RE 45 MRL.DTL bR 8l ) 2% | f AR A £ Rl IR
BERME G, i CES S BUG 4y E AR5 B (5 B o (HH T CES
S IS AT B, SRR O IR B 52 B 13 B Ot e FAE AR 43
A1 22 57 B RZ I, 37 AR R 06 BE RS B4 T T A BT ML
o BRIL, JaSEBRAI T BR AR UE 2 08 1 H B0 iR 75 Bk
B RELE I B AT 2 OB AT AN SRR R
Jof AR (S M I AR AR 2 D PT AR o BB B, AL
T A T4 Bl 0 e XU f 3 S8 35 Bl 15 40 2 4 B, L2
SRATH ST P 11 PR B8 26 25 G R B B T 25 B T, T AN L
BRI RT3

7 ERES R

A SCHK P A B IE BE 2% P 0 (Oxford Centre for
Evidence—Based Medicine , OCEBM ) JIE 3% %5 2% iy FEACHE 42, X6}
WA VRIS ST RUAMEITSE (R 1), T CES A G Bl
HLXT B A KL, 843 T4 EL A (R 422, PRI 36 (L
PRI T BUAT UEAIs )l PR 1), S 2% 1) T 1E X GRADE T-Af:
2HE 58 R ESE T

8 REERE

S RLEBAEA ST B 22 D REYK S BT, A5 B B
Ji3t B — PR P8, T2 2 ISR M 0, 25 ik i ke

*1 DEZEAMEHEAIERERERIEEEAXHEENIEES RS IRREIN

OCEBM iIEHi)2 2%

THUATAL FEEE AR IR T TG I PR 21
(HewrFEicit)

T8 RGN Meta 38T AFIWFIT | 2a ([ HEUEHE) JRYJEE B shEse ke U RGE I NG — 24 h5l
[ prItift 48 h 4% FI{H

cic P B I R S i e 7 2a([AHIENE) Hezs PVR . LIRERORY AUV A HE2S B 65 2 3 SRR it
RYLRik[35]

UDS+PVR CES BAF WA PR 245 7 [35] 2b (A4 IEH ) ISR G PRALE RO THRESLRE IR M A 432

fig Hem e

TIRBREIEYIR G RS KRG [ 34] 2b~3b([H4ZIESR) HEBR DR8] A= 35 o i AR S A B iR T

SNM PR PEVE IS E Meta 3BT s B 52571 2a ([ HEUENE) PRI PR (454 UDS A2 T i R O AU

PTNS Meta 73 f/umbrella review 2a([AIHZHIESE) PREGREIR A= 176 ot A 2 A 1 R

TAIMUANBAR AR ZE B SINREARIG R IFSE HAUBE e AN R T

S

EIBZR LAY FHE AR TR vt Th e WFITR B

AT TR (1 s S L A 5 3b ([ B P4 ) TS AR5 BFFE R B, Al A Bl A AR R

B

T B ER S KSR Oxford Centre for Evidence—Based Medicine (OCEBM ) 43 JZ2HEZE | 35 7815 1 5 5 X T2k 5 T — s pil 28 Ui v e e 71 J&) ot
R LA AR CES ARERIRFZY , RIVET IS 58 B0 T A5 G , IR E RN AR SO AR By CES R 5 PR (1 [ SE SR UE B, I 76 2 vh A v ]
FEAEHE " o 2a~3b % SLEGAVT TR A RIDFFE B o i (TR Y5 ], AN 1E X GRADE JIE48 5t 2 43 9%



— 8 — ERERXFFR

Journal of Chongging Medical University

LR EAE P T 40 e B 4 o 2 S RE TR T L A i A
BESTE IR, LUK~ D 190 265 4 A T S ol 4 22 o BEATL
i IE 25 )5 o B I PR SRR I, B ¢ pios [k T
AR A A B RIS RE R . RN i
PRIZST FHARASRE R BR T3k Jay B 13, 2 o7 2 4 e B 22
P HER DD REEE A | b R IR AP L B T R AR T PR A
IHYERE

TFIREFHOCHIT ST, 5 B8 X 400G T R LA A IR Y B4
BIFSEIELS , LA A 4 2 4045 5 401 00 45 s 0 R R BT 45 1
S . B BEEH A AR RS AE , RIS B 2
DA 2 MR SR L 5 T ) B (L AN R 3045 4 e ) 7 1
/D W A B B AT P ) 2 B Bl 5 5 A0, 1 R i 2 Al o 2~
3 mm/d PR, BICHE HEEN T B REMAm . &T
FIRBUR, SRS G — SRR A IR A2 BThR i S 7 R
TRFR HLYE IR WD RE VAl A 28 1 A SRS D K% A= 5 o A D
Iiik G SE RAR bR , TF I Z O HTE P A S B SE 5 BEAL X
JEEm s

TEN PRIEPR TAEf, Al SR R S AE R
HREEEAE A et D RLEA R R 1 5 R LR G E
L 5e ek o R 2R AEAR o S0 XU 23 J2 i AR .
CES 43 B JH T iR 1 PRI KB W D RE R RS LSS, ANy 5 3K
TR 2 A S A v R PR AR LR AR 2 M T S RS S
FEPRAG AT AL 2 T AR I 5 152300 T 5 T 0 ) i
PR IR B I3 245 A T R B I B, () A5 T o b 22 B 5 1 T 5 i
NIEVEIIG 455 IR B SRAF PR 2 DI RE , T 155 126 FH B 22 42
2R SR A D RE R T B, JHMRIE 2 A RHIMERRE A 5
B IBEYT . FHEBR 2 AR e R PR PR 2R e BT
7 R N T REHOR BAT TR T 7, (H BB B A JE vk M
B MIEIRYT . HARACH AR T AR, A RE(U= B 7E
WLEE T P A A D0, B A SR AR I RS A, S iE T 0 T BL A
TR B B FIRIZ A EHRIR s S R R 4P L R T RE,
VAR B R ) A 0 o
FlsEMER AT EE AR 55 e
EETBAER SO0 SCRIG R SOk 265 B VORI 40 |
VESCHRE 5 ST A - SCHRAG 3R | SCHK IR 5 R L RS T A4 5
A< SCHRHBE 5 B0 FORL M DT I AN IR S5 R SRR RE A8
T BRI 8B

£ £ X M

[1] Moradi Z, Shahali S, Ahmadi F, et al. The implications of surgery
on sexual dysfunction in patients with lumbar disc herniation with cauda
equina syndrome: a systematic review|J]. BMC Musculoskelet Disord,
2025,26(1):489.

[2]  Woodfield J, Lammy S, Jamjoom AAB, et al. Demographics of
cauda equina syndrome: a population-based incidence study[J]. Neuro-

epidemiology,2022,56(6) : 460-468.

[3] RIDER L S, MARRA E M. Cauda Equina and Conus Medullaris
Syndromes[M]//StatPearls. Treasure Island (FL): StatPearls Publishing,
2026.

[4] Wang QS, Hou GD, Wen MY, et al. How to assess the long—term
recovery outcomes of patients with cauda equina syndrome before sur-
gery: a retrospective cohort study[J]. Int J Surg, 2024, 110(7) : 4197-
4207.

[5] John A,Simjian T, Lamba N, et al. A comparison of the safety and
efficacy of minimally invasive surgery versus open surgery in treating
cauda equina syndrome: A systematic review and meta—analysis[J]. J
Clin Neurosci,2023,117:98-103.

[6] Lavy C,Marks P, Dangas K, et al. Cauda equina syndrome-a prac-
tical guide to definition and classification[J]. Int Orthop, 2022,46(2) :
165-169.

[7]1 Vaishya S, Pojskic M, Bedi MS, et al. Cauda equina, Conus medul-
laris and syndromes mimicking sciatic pain: WFNS spine committee rec-
ommendations[J]. World Neurosurg X,2024,22:100274.

[8] Kobayashi S, Uchida K, Takeno K, et al. Imaging of cauda equina
edema in lumbar canal stenosis by using gadolinium—enhanced MR im-
aging: experimental constriction injury[J]. AJNR Am ] Neuroradiol,
2006,27(2) :346-353.

[9] Stoll G, Miiller HW. Nerve injury, axonal degeneration and neural
regeneration : basic insights[J]. Brain Pathol,1999,9(2):313-325.

[10] Foy CA,Kuffler DP. Limitations to clinically restoring meaningful
peripheral nerve function across gaps and overcoming them[J]. Exp Biol
Med,2025,250(10566) : 10566.

[11] Feng RQ, Zhang PX. The significance of M1 macrophage should
be highlighted in peripheral nerve regeneration[]J]. Histol Histopathol,
2023,38(9):975-987.

[12] Rios R, Jablonka—Shariff A, Broberg C, et al. Macrophage roles in
peripheral nervous system injury and pathology : Allies in neuromuscu-
lar junction recovery[J]. Mol Cell Neurosci,2021,111:103590.

[13] Xing JP,Wang JY,Han LH, et al. Causal association between in-
flammatory proteins, inflammatory cells, and cauda equina syndrome: a
two—sample Mendelian randomization[J]. World Neurosurg, 2025, 197:
123826.

[14] Wen XX, Wang Y, Guo ZY et al. Cauda equina—derived extracel-
lular matrix for fabrication of nanostructured hybrid scaffolds applied to
neural tissue engineering[J]. Tissue Eng Part A, 2015,21(5/6) : 1095—
1105.

[15] Torosis M, Carey E, Christensen K, et al. A treatment algorithm
for high—tone pelvic floor dysfunction[J]. Obstet Gynecol ,2024,143(4):
595-602.

[16] Hoeritzauer I, Stanton B, Carson A, et al. ‘Scan—negative’ cauda
equina syndrome: what to do when there is no neurosurgical causel[J].
Pract Neurol ,2022,22(1):6-13.

[17]  Fairbank J, Hashimoto R, Dailey A, et al. Does patient history
and physical examination predict MRI proven cauda equina syndrome?

[J]. Evid Based Spine Care J,2011,2(4):27-33.



EXRERKXFFR

Journal of Chongging Medical University

_9_

[18] Gnanasekaran R, Beresford—Cleary N, Aboelmagd T, et al. Lim-
ited sequence MRI to improve standards of care for suspected cauda
equina syndrome[J]. Bone Joint J,2020,102-B(4) :501-505.

[19] Mallepally AR, Mohapatra B, Das K. Role of invasive urodynamic
studies in establishing cauda equina syndrome and postoperative recov-
ery[J]. Global Spine J,2022,12(7):1352-1362.

[20]  Previnaire JG. The importance of the bulbocavernosus reflex[J].
Spinal Cord Ser Cases,2018,4:2.

[21] Barkhaus PE, Nandedkar SD, de Carvalho M, et al. Revisiting the
compound muscle action potential (CMAP)[J]. Clin Neurophysiol Pract,
2024,9:176-200.

[22] Welk B. Editorial comment: Cross—cultural adaptation and valida-
tion of the neurogenic bladder symptom score questionnaire for Brazil-
ian PortugueselJ]. Int Braz J Urol,2019,45(3):615-616.

[23] Uren AD, Cotterill N, Pardoe M, et al. The International Consulta-
tion on Incontinence Questionnaires (ICIQ) : An update on status and di-
rection[J]. Neurourol Urodyn,2020,39(6) : 1889-1896.

[24] Najjar E, Egu C, Akil H, et al. Reassessing the clock in cauda
equina syndrome: a systematic review and meta—analysis of surgical tim-
ing and outcomes|J]. Spine J,2026,26(9):1653-1670.

[25]  Wu X, Huang JL, Wu DX, et al. Efficacy and safety of transcuta-
neous electrical nerve stimulation combined with clean intermittent
catheterization for neurogenic bladder dysfunction in patients with
cauda equina syndrome[J]. Int Urol Nephrol,2025,57(10) : 3227-3232.
[26] Kurze I, Geng V, Wenig P, et al. Management and implementa-
tion of intermittent catheterisation in neurogenic lower urinary tract dys-
function: a clinical practice guideline in Germany-update 3.0[J]. Int
Urol Nephrol,2026:10-1007 .

271 X 45, 8T F5 . W ERVET I S R4S A 2 U G 7 X
PR IR IS e VA7 M I 9E )], TR E R R 2543 , 2020,45(8)
1240-1242.

Liu C, Huang KX. Effect of clean intermittent catheterization combined
with repetitive transcranial magnetic stimulation on neurogenic bladder
[J]. J Chongging Med Univ,2020,45(8):1240-1242.

[28]  Ochoa DC, Mahoney AC, Fontaine C, et al. Guidelines of guide-
lines: conservative, pharmacological , and surgical management for neu-
rogenic lower urinary tract dysfunction[J]. Urol Res Pract,2024,50(2) :
139-147.

[29]  EafAs . B O J5 Pl 28 DR I e 26 £ B A B B SR Y
e B i FHIDL. A K2, 2025.

Wang MJ. Construction and application of a comprehensive rehabilita-
tion nursing program for patients with neurogenic bladder after spinal

cord injury[D]. Zhengzhou University,2025.

[30] Sun PH, Song W. A meta—analysis on the efficacy and safety of
sacral neuromodulation for neurogenic bladder or bowel dysfunction[J].
Neuromodulation Technol Neural Interface ,2025,28(5) : 727-736.
[31] Tahmasbi F,Salehi=Pourmehr H, Naseri A, et al. Effects of poste-
rior tibial nerve stimulation (PTNS) on lower urinary tract dysfunction:
An umbrella review[J]. Neurourol Urodyn,2024,43(2) :494-515.
(321 XBAGH 2 EH, TR, S . RO 968 3 12 (M1 X))
AN 58 A T AR A5 8 B IDE S R s (D). PR BERL R A A
2020,45(1):122-125.
Deng HY, Yuan CY, Wang SQ, et al. Effect of magnetic stimulation of
primary motor cortex (M1) on bladder function in patients with incom-
plete spinal cord injury[J]. J Chongging Med Univ, 2020, 45 (1) :
122-125.
[33] Deal ND, Griffin JW, Hogan MV. Nerve conduits for nerve repair
or reconstruction[J]. J Am Acad Orthop Surg,20(2):63-68.
[34] 2/, 2059 . AR R TR R RS INE R 1 TR B A BIT S ik g
L P EE 5 R ,2025,24(5) :94-98.
Li XM, Li XX. Research progress on self-management of adult patients
with neurogenic bladder{J]. ] Nurs Rehabil ,2025,24(5) : 94-98.
[35] Aoun SG, Peinado Reyes V, El Ahmadieh TY et al. Stem cell in-
jections for axial back pain: a systematic review of associated risks and
complications with a case illustration of diffuse hyperplastic gliosis re-
sulting in cauda equina syndrome[J]. ] Neurosurg Spine, 2019,31(6) :
906-913.
[36] Lans J, Eberlin KR, Evans PJ, et al. A systematic review and
meta—analysis of nerve gap repair: comparative effectiveness of al-
lografts , autografts , and conduits[J]. Plast Reconstr Surg,2023,151(5) :
814e-827e¢.
(371 RESTIE, WUTLEG . i Al 1) A 4 2 A0 i ) B
DIRE B I W AT LA AT (0], B PR EE R %241, 2025,50(4) 1 432
436.
Kang YB, Shuang WB. Feasibility of blood untargeted metabolomics in
studying bladder function changes after spinal cord injury[J]. J Chongq-
ing Med Univ,2025,50(4) :432-436.
[38] Wolff RF, Moons KGM, Riley RD, et al. PROBAST: a tool to as-
sess the risk of bias and applicability of prediction model studies[J].
Ann Intern Med,2019,170(1) : 51-58.

(W75 :2026-07-26; & [E] : 2026-09-19; 5% A : 2026-09-20)

(T . FH )

A LG AR
SRR, F A DR A AY 2 ) e AR A hUR) B
ZR TG R N e T R AT Lt R ()] ER EA K FIR,
XXXX, XX(XX):1-9.



