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Abstract

Female urinary stress incontinence (FUSI) is a common gynecological disorder, with its incidence
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increasing with age. The disease imposes significant psychological stress and economic burden on
patients’ lives. This review summarizes and analyzes relevant literature on the structural relation-
ship of the urethra and its surrounding tissues to urinary control and their impact on female SUI,
exploring the importance of the urethra and its surrounding tissue structures in the pathogenesis
of SUI, so as to provide reference for future research and treatment strategies of SUL.
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1. 5|18

J& 7314 JR 2 2% (Urinary stress incontinence, SUT)J& F8 7EH8 38 IET, GnnZuig. FTwisEsizshit, A~AEE
imi}\ﬁén_/ﬁth)?/ﬁ[l] TEZ W, HRTAFRIE 25%~45% (2] [3], BEFERIGKTIEIN[4] [5]. SULX &
() A 3 o B R 22 T T RE e, A H TS, 18 FECL B P2 AL [6]-[10]. [FKS, SUI
e ANTEEP AL DA, A EM R ERMAGFE[11]. SUL R4S 2 5 TH K 3= % Y)AH
R [2] [12]e AW TR T IRIE S H 8 FIZHZE SUT F2 i it e v i 45 A A8 A0 g B AE SRR I AT 4508
At

2. FRIEFFHIZS SUI
e RIER R, PR BRI ZE G H R R, X LE2H 4 5] 4k 45 H A5 M I Th e ) 52 34
2.1. RIEBIEEESEHWSRIE

AR PRIERXT R, KEFIZ) 3~5 JEoK, JUPFaaHERMRAR[13]. KENZEEE R EENME
JEREIR B AR 13]. PRIEEE N AN Z LR RL, WNEAFIEIL, MM IRIEFEZNL: SN E R,
TERANRIEFEZIN[14] [15]. Horr, ~FENUZ S0 AN A1 RIS Z AR B PR TR 14]. JR
TE - W LE e WS A 5K R R 1 PRIE R s (O BEL T, AT 1 IRV BRI 3l o PR TE - LRI WSO8 2 4 35 R 4%
() E L 2 —[14]. CEBSIDEsn & 01a], 55 e PRIVUORSF R ot DUE R PR B3 I, i PR3 PR e Wi 4 BATT 1k
PRIGIGHIR[16]0 FRIEFTE UL X PR LU 4805 3, A B T4ERFIRIE A e, HRPUBSEIDE N &, AT SR BRI
A RAEAF[14] [17][18]e Lot RESMELIN EZ B BNA R, BSRE. ERLKE -, SRR
TEFRG LI —Fp AR LA L 4L RO FE 2 A R SOV BRI 35, fEHHAEJG 88—, UiANLE
I Q TEEERIIT, ZIATE 5 R TP SR A R IR 46 13] [19]. Venema %5 ATE N LM JRIEFE LIV R G
fE B e R B, e IR RN AR, T2 2 AN 4, AR LK E W(sphincter urethrae). JK
TEFAIEFE 2l (urethrovaginal sphincter) 1R & J& 8l (compressor urethrae)ZF (& 1) [20]. X ELHLAIF[F]1E
R, B{RIRIEF) A E[20] [21].

PRIEAME LI GERF PRI R B BGER 7, BB Wi S R P &, 7 1R R [ 15] [22]. IR 78
], PRIEAME LI U RR SR 4 AT Bl T OR 4R PRIE R 0 T 70, AT 4ERF PRI A 47231 FEPR IS
JRIESMELIN DL AUIHR,  SOVF PRI HE H o 3P b () R T T80 5 155 e PR AL Wi 4 3 7] 56 sk PR ot
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FE[23][24]0 Z5 b, JRIE B 5 A BEE5 A IE I AR PRIE T P75 0 AT 5038 PR IE P 4 s g SRk 3 PR )
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Figure 1. Shows a detailed anatomical diagram of the female lower urinary tract and pelvic floor structures, which include key
muscles such as the sphincter urethrae, sphincter urethrae (vaginal part), and compressor urethrae. These structures collectively
maintain urethral integrity and urinary control [20]

B 1. ERTEETREMBKEMAIFMHBESIE, HPEERIEFELZA (sphincter urethrae). FRIEFBIETE LA
(sphincter urethrae)F1FRiE BB (compressor urethrae)ZF XA AT . X Lk 454 2 [F14E 35 FRIE R TEEE M AN PR RIEHI[20]

2.2. RIEFEAAEHMRES SuUl

PRIEFIA G U R AR R IE I R OCHE, R RIEFELAN R G SLI25] [26]; WIRTEFELINCEHE
) 54N PRAEFELINLCE BN IE R 4ERF PRAE P&, LRI I 78 28 Ak PRI AE A R 3EAE (15 PRIEFE L L1
PS8 R L VAT e 23000 LA IR AR 45 T 3501 FRE (1 P A H L /2 SUIL (1) 225 B R 36 2 — . Morgan
S5 N AR SR AIESE T SUT ZePEPRGE HE LU A Al S 09 LA PR AN 5 52 v i b5 JR T T e A
BRI R BAMRE27]. JRIEFELWMSE T HE T REH Z N R TIE: © HIURMAERE AR
BEEERIG K, IREFEANGEWRA T, WRIELF A . DI R,  #nT A8 M55 R 1) 14 B
73, MIMFBURKEE28] [29]. Klauser 55 NI Z) 7 JRIE P EE 75 R bR 8 45 240 JUL R 5 B A o] 75 R 2 ) A2
WEFRAEI30]. @ KBIES M. BILES SRR, I ks = st @R A gt BRI ), mTRE
FEUREFEL VPRI (LA IS B . #i2), IRt v fe 5 BUREMSUEE 2 WEUS) ¥ Th RE ks
5%, M0 pRE P A ML S 80 SUT R ZE[31] [32]. @ AEE: Yung-Chin Lee 57E Zucker AEE(ZF) K
BB, R IR R 2 51 IR IEFE L LR P URTRE SOUL) (R 4 A 1k AR (3315 AR K B SR IEFE 20 L
JUEARAREUE IV RETC R E R, UG DIRE 2, IXFR7R T IR b e 2 A TE (1 45 ) 1k e g 4 4l
IV ZE 46 BAE K [33 ] AR TT RE- 5 850K HE 2 WLZH 23 N 45 26 4 2R IR B 32 X0 38 - T 2E 5 WL P B
BRI HE TR . IX RN UL AT BB LET 4E RO HEF R A 0%, REmadl 2L AR 22 ke, 39 n SUT KR .
@ JRIEGERE P . 0 PRI 8 2 S5 (10 PR S 45 M) RO A 20 PR T % F ] BBl R4 20 LA 2t iU 7 5
XFPE TP RE S EHE LN e R ERER AL, AR LINUIGIEA 0t P & PRI, T2 JE S 184 00 (P ok
FTWANE . B3I A A RS H 18261 HIR, JRIE-E R 5 R ARG AE[34]. B RGN RAE
RIVA] e S EURFRH LA HeA, 33— 05 AR A L) sE BEPE AN [35] . LRl 2 AEFR L I AR 1948
T, B FLIBUSL:, AT 20 FE 1E 8 D RE[35].
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2.3. BRES SN

PRIB H SREIE5H S SUT BAR L PRIE I F JZ R AR LIV SR 0 4L il AR A 245 21
BiN[20] [21], (EAENRPRFAL S HLEIE FE A7 AR R R © RO ThREEALIIER:  H AR5 7%
X R AEVEAL PRIE I, B JC AR TG AR ZS RS B A RO 5 A 45 M R S P 5 iR [33]. @ 218
PRSI BUA I 22 9% MRI A A T BUREWL 5 JRIE K E(3~5 cm) B UL ZE St AL[27], (EELL
HERf B AL PR IE RS SOV A A ST 3 P I AR, TX AR X 7 A FESR 2 LD BEFRAS (ISD) K X . ) A
FEHR R SAMESCRF AR S+ H TR TR AP T IsR “ K" FEIAME TR (b BURIE & 1
AR, BT U VR R PRIE B 5 R Bk AR LI WUV I 0 S SR IRAF 7E, IX BB ISD B fEk %
HIF ARG HAE

3. RIERFEXFFERS Sul
3.1. ERREREXFHEBSRE

T RIEHAE— AR AR EE R T, A2 2 B S E ARSCRR A d : HIaef B & JR1E R
PR ] B M SRR AR B A DR [36] o P PRI = B0 o L B 8 T B £ S5 R 5 SR AT ILARE , FE R —A> “
R” FERISCRER SR, BT “MIREUL” [36][37] 1% “Mit” W, JREE T A i EEE & HOERY)
HRRISHREIE b, IR I R, PRIE S R A S, ISR RIE 1, B kIR ER[26] [36] [37].

3.1.1. FRIERHTEESPRIE

38 BT REAL T 5 PRIE S5 77 R RIS SR R G AL O . LS IRIEMSECRE “&
WR” o3Aa, i 1/3 S5REMSNE B ARLE, HBS IRIEPAT EAT O B A 4 S, g 1/3 J g e
ZPRIEAMN T T7[38] 0 IXFRREIAR A5 HE B A B 18 A RE 7E B 38 N REA8 8 JRIE FE BE BN A5 3 4%, R4EFEIR
PO Re ) E B BEAL[38] [39]. BIERTEEMFIEE  WUZE. INEHR=EHLW MR, &ZEE4ERRE
XREDIRe R HE VN EIVE I [38] [39]. Ril)ZE HE JZERIR b A JE MR [21] [38], b R4uffE S hE s,
XFME R KT AR AK 8 B U [40] [41]. XA Bh T 4ERE R TE IR PRI AN [21]. [, X PR 3R ARt
PERITE A AR A EE I R 70 WA DI R, SN I Bf B R4 /R F P2 AR 5 M [40] o [ 2 3 & I v 41 4
P4 2 R AN, LRI P IRR R SR HEF I 2H 4 7E B PIRAS B I ZE et [42]-[44]. WUZ B ER4b
NI WUR 2 [ 45] [46], WA 2% B 5 0B R 0 A (Gl 32.5 + 4.2 /mm?, i3 18.7 + 3.6 */mm?)
[45]. HFRERIIZ, H5RIEFELNUGEE “IU - FEH 7 GAAHE, wE R G RE 7% )80 B A8 % R 1E
(47 ANZEIE AN BRI AESE, F B 1 8(70%) A1 T B (30%) L R LF 4R Rk [48], LR “ MIRFE” 32
PEEERI[49], W4ERERIEIE R ABALE, PiikiRIR. Z2SA KB40, AT 4k 4 i 30 F Th
RS T2 4 R i 1) E AR 2B DG B [50] . L4 WA i) 6 03 42 i A A T 1) 1) (TIMIP- 1) BT 4 e fie S AR i~
1, AT 4RSS AN LR (ECM) [51]. XS0 RF A3 AR Sefg

3.1.2. KEIHERSRIE

W SR 5 R % 2 AP R ) LR e R, IR R D RE XS T 4k RF PR IR 368 [ Fr st DL
T A I AER AR AL B RO BE52]-[56]. MM SCIFAEM LA, A AT sh 2 L RIM g, 3
[F) R 2 s AR 2 CUn e e« BTl AN BB ik B AN B SO (1 2) [55] [57]-[62]. TER—ANEBAT “Mi”
MLERI[48]. 15 “I” KRG, PR BSRAL T F BRI SCRE[21] [57]. X ELEEITERRAS I ERR 2
fEds BRI E . Flin, e (USL) OB (SSL)ANHIL FRAE ) S50t i 2 B 1A [ 52 Fo JR
PENLHIRC B SCHEIE FI[63] [64]. X5 MAFISI4ERAL, TR SN ET I (R FFF R E « BURIIR, 4§
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B &

T\ T S LR =5 (ATFP) 5 i BB BE SR, X PROE W SCRF S 0 B 2217 [57] X AT AL N b id
Mriairy, JudsE ittt 7 EmRIE. FIRNUASRME 7M. BRI R — M
AR RN, 3 2 B8 R AUR ISR WL R[5 7] [61]. ATFAUWEN IR R EEPNAR 2 —, NTHRIE
FIBEILIRNRIE « BB B iR SRy, B e i foE . BRI [57]. SRR N STt m
I (A FTEE B E ), UL 2 e, I iGN PRI P 5 R B L PRBGETR (5710 1X A
TR AT AR, RERSARE T ER BRI S . BRSCR RS M IS R A, AT
#8773 FR) 7 55 0 T BE R M B B AR A AR E 1

1 J-
‘ Suferior S
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Figure 2. (Figures A-D) presents detailed anatomical views of pelvic-related structures, displaying the pelvic floor muscles,
ligaments, and annular structures from different angles, including the levator ani muscle (LAM), coccygeus muscle (CU), deep
perineal ring (DPR), urethral sphincter complex (USP), urethrovaginal sphincter (UVS), inferior pubovesical ligament (IPV),
and superior pubovesical ligament (EPV) [21]. These structures collectively form the complex anatomical network of the
pelvic floor, which is crucial for the support and function of pelvic organs [21]

2. (Bl AD)RBRTEZEHEXEWNIEABEINE, NTRAEENMTEKILA, FHMITREL, SEALEA
(LAM), EBHLCU), FLBAIRDPR). REFEAMEASIRUSP). REMEFEANUVS). BB ERTHIHJIPV)F
BHE BERE E3IH(EPV)F[21], XELHMHERMRERNERMIIMGE, MEEEENIIEMNGEEXEE]2]]

3.1.3. BRMES$N

JUE IR NFRRR R LB T B ELE R [36] [37], (AAEIRIREEAL R EAE S . B
AR B F B, Wshas MRI SGHERS, B AETE I o 720 2% B (IR 7 A2 AT 1 2 I A5 (A2 v B
PR [217, (EATHE ATETE AR A T A v B A MO0 42 485 g P B (97 308 T e 1 2 v ek 8 4 ) s
I 3 7 B SR A BE AL R e ) o BEAR, AR O MV 2 /K ST B I 86 5 2 SR A B [958 B AR 40] [41],
B B AT IRAE W AL G A W) 2 B 7 T () B B ok L BT AR SR i, AR R G — 1
PR
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3.2. REABEZHFEHRES SUl

SUI Hpm R R 4 HZ RIZR, Horh BRIE SCRP A5 R O 58 B R R R 3R 2 — (65 PRI il [ SCRPE R SR W
PR AR 32 43 A0 JRIE A & DhREIK S, #ET 51 & SUL[66].

3.2.1. [RiERTESMRES Sul

FE DIV R R AR R A, BRIE A RESE R VR PR (e i, R BRI G JRE
AR IN[67] [68]0 IX Ll U L [F] S BURIE X FF R AT AL REIR, TEME R 3 s JC k4R 240 R iE
AR, M5 R H EIRIRIER[67] [68]. 38 il BE 42 45 7E SUT B3 R 2 2 IRIE 171
oS, BRI R ThRE: © IRAEEM: a 1 AR G N IER 70% M2 50%~55%, 111 7
D5 A8 S 3 v, AR 4R HES AR AZ SL(55°~65°) 8 N3 EL /A1 [69]: b, IR AS IR 4 PR 40% + 8%,
SR HGREE M 3.2 MPa FI£ZE 1.8+0.3 MPa[70][71]; c. 354 @ E AlE MMP-1 3G PETHE 3 6%, ik
IR BR[0T, @ FRIEL AR a. BPEE AT ERD 50%~60%, Wi T 2@ RHLN T 40%
[72][73]; b. BYELF4EFEAERERG 5 LOXLL J R #3E T AR R (FIE B IAIK 65% = 12%) [74]. @ st
JRECAE : SRS E R O B R R . AR 4R O BRIR I RS R B[ 75], PR S BUASUK A T RE.
Y PR PR BE 10885 DA R G S G R D RE AR 751-[ 771 b3y BE o4 3% 5 B B A0 Ry B o v K% tof PR 57 4
RESI N BE, ToIEA sk RIS 1 B RIE o FHIE BT RE S5 PRI 8] 1 B ) 704518 380% R 60%~70%, TG
PIERA R “MRSAE” [36] [78]; BEMEsl R #E IEH 47(>30 mm), JRIEHRHA N EEIRE 15°~20°
K Z 45°~60° [79]. DI RTEE SRR AL T 4 S BURIMISBEES[68] [80]. LA b RTHLL FR Y W B HE IR F,
SLE{EHE SUT 1t AR EIRAS .

3.22. BERYHERRES SUI

SUI (MR AH 5 5 R SCRESE A I D RE B M B A G [8 1] ¥y, BlanBiba JRIETIH « MBI
Wy el E IS, 6 A I B AN R R A B 5 T RIS AT B MITERI[63] [64] [82]. 4iX 4k
W1 [R5 b iR R 52 45 sl ba b, PR IE R L BRI S5 M TT R A 2 R 1S 8%, S BURTE i 3 B B N AR )
WIThRERERS[82]; Li Shi 2 AFIFH =4t E @A BARL & FA MBI MRI X173 2R 45T 4,
A LUR B SUL B WA AR K . AR BN 25 5 5 [82] 0 X TR 4524 0048 ELIE S WA (I ThE, SBURIE
SCREA R, iG] & SUL. Madill 11 McLean & H 1) SUT 25 #4 Gt [ A5 28 5 i 1 225 s 35 M AN 26 s LRI FE. SUT
R R, AR SUTL 3 K R WUA R S 30 i w0 5k o3 i . SR LA s 24k 51 R )
ST« BT S A 50 P 55 DB 2 SR IL PRI 4 0 A1 R DA 32 P s S R A M PR [8 1] SUT fE
UL R 8 T B R (830 I LA T 6 AR A JE A5 75 bR 3 A P 18 m  TE v 345
SNSRI E S, NI SEURBIBIN[83]. BRI Shfe FErs (i 2L sl B A L ) & B R 72
J BTk J1[81]0 7R ALAI IR SR R 0 I SCH e, Sl B m] e 2R 2l BE Rk g, S 8L R
BT, TR R ThAE[8 1. K HAMEVEIE Py 3 (R AE R 12 RN (5l ) A1 £ S5 225 s i L
IR 7, ST S O A BE R R 30405, B ML S R ThBE[84]. LA SR I AR T fig 5
55 I SR PR P BT R 38 e e = o B S, T 51 S PRI AR B 9B IR[3 7]

2i b, ZINESEU RIS KL B A SR F R G5 R s B, 2l i R I T A B L T
R B 1 A TR MR R BRI R A (R 1)
3.2.3. FRMSHEIN

EEXE SUT FOZH 2R T ARG 52 M (A A2 90 S0 40 T4 My 7928 IE AW FE AT, B R4S 52 32 10 AR e S A
AT . SR, H AT T © W 0UE M N T A R AR A VARl A DL e 4
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Fuf %

R R I8 AT EE SR LR . KA SR RRAE[68] [80], 55 FEUN J1E sk — kI ; @ MENNEES: &
BRI S5 AT ME DL B R ILIAN IR “BhaS Ul ” 0%, Joidfid ok Madill 8181742 3 (1) £ ph 24k 7] L.
WAL, SEES AN R 1) 3L R R R (U1 LOXL RIAFEAK 65% 78 A7 [ 74]) WHRT AR X I 21 11 PR IR JR 1 7 8
FREE, ATk = BRI 1) BA B B0 S Hr

Table 1. Key Histological Differences between Urethral and Surrounding Tissues in SUI Patients and Healthy Women
= 1L SUL BE SRR RERERAANXBEAFES

ZH 2 Ry {8 B Lo VR AIE SUI HF L FH S H R )
Ji2 R AT 4 175 70%, FHEFFH I BUFE 3 50%~55%, HEFIZFEL kAR R AT E A N
EERD 50%~60%,
FMESE  AEEE, LOXLI ZATEH mi“/”%@% LOXLI % 1
SRR LU 32,5 £4.2 H/mm?  HEFRERC, FEREEWA UL - RN Sk e R
MMP-1 & AR TR 3 A TN 4N a4 h 3 5 i
4. 8RB

PRAE Je KL B L 2R 5 K 1) e B R A LR PRI DO RE R B o PROE A IR IEE, R BT SER
RIS, OIS PRIESMELINL. FRLPAIRE UL L SO PR IE (AN ) <5, X e M 3k R Rk 7 —
I “BIRARG” o« XL AR S B 5 . IR LB RES F N, SR DD REAE & B
BEDG . PRUE, X Fo ik PR R ZE(SUD) AR PR 2T LM A% 298 D38 P/ TS 30 1) 5 M 0 sl o fops v 7 7
69T o PR LR A AT A ] =4l 75 53h 7757 MRT B 8 i aS B Ui R R ik 385 2 0 2 VR T 7 %8 X
T £ B A A A R s it I RS ) B2 45 SRS 0 PROE T B B R R, N I PR R BUE R (MUS)
CUELAE “ PR FERIR SN S4% 45 S8 HEAT 7™ SN BT A B ot 1 R B LA 520 2 T o S Ml U 8 e 3,
VU 75 2 FEPAAT JR T8 Ak 1 AR T A B3 AT BEAS 4R AR (Colporrhaphy ) 8% FH A= VAL S QAT AR I 525 T
BEXT N AEFE L DL RERE G (ISD) P B P& TEAN AL, FRAiNss S RCRATIR, ML Se ik #F IRIE R AR T 378
FAAE S B R e BRI B A i TR EAh, TORE R ISl S L ANE & BRI ZR(PEMT) LA
AR B0 5 DI RE, 40 DL 28 2 00 i 2 LADC AR R SRR T4, e TR R — N 8
2 EXHEARILHAC K B P AR AR LR G B EAR R (K 2).

Table 2. The impact of different anatomical defects (pathological changes) on clinical symptoms (features) and treatment

options
% 2. TR CRIRE I RIS AR CHHE) ROAFF A B RO BA
B GRT SRR PR SHHOERAEEIRMN XSO HOS B AR
ey TR KRS B RS R RO BE RARMUS): i
g TH T RE S B (T PR 5 4 ) P 7t WS, JRETHEEE30 i TVI/TOT SRR E @45
& GBI S (ATFP) L. mm), BRUEREMA. % WS “RIK TR
FEpay | LR TRy o e REE AR
50%~55%; H:J7 < JE i g - & B RTEEE AR
IEPRIAER vt s s, SREREIRIIR poraphy), 2 i
k) - BIMEER wammkgrage,  (Copormanhy).
IR AAIBPRY R
SEEFUSIE MBI FR AT R R e IR
BABASD/E S AR REBBUEEERM T, BRMIEITEET L h T
H=R) S A TR, & MARRATLRERL

UEA .
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Bk

JEFIHEm sk = SO S 3R RS FURALIIZR
WG, AN (PEMT) SRR, BosikR
(IS WL B2 P & D RE -

HAJEMERCGRKE TR, S8 HIUKEGRE LT, M BPARBAIBER: &

FAHE LR IF TR LR b DRI, SEMARIE A TeERCGR DLSGE R
fi%. HRBEEREN . L JEARCH 165 -

NSRRI NEARWULAM) AL,
(FEEAH ) LA BUR IEZE S -

AL RS
BRI

5. RESRE

LR IE IR PR R EE R A 5 A e 5 PR IE 1 B ) 5 A R i ) B S 4 5 ) ) 2 B B A e 5 DT AR
Ko [ANF, SRS B FVIRAR . IR0, KA R A E W e SR 2 4 ) &
Bz I, BATEX AP IR BIR T U RE p, BEESQE /e ds, thEE Rk, M
270, AERA . RN, JATS T2k S PR RIS T7 5 T3 AT 25 J8 M BAR i
HREANT, EELEWR IR A KR, TS BHET AR TG YT BUE S50 3 i L 4204 1) 534
T H .

E&WmE

5 T B W PR AN BHE I 5 B B R [ B B A& 9 &+ o0 (202403 AP140016) ;s 2 76 4 5K e & K T AEuh
(202405AF140058); = FA “MEIEA TR BI7 DAAA LHI(XDYC-YLWS-2024-0024).
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