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Stress urinary incontinence (SUI) is a major urologic health problem and the number of patients
with SUT will rise dramatically as the population of elderly people continues to increase in Japan.
This condition causes unnecessary and detrimental psychological distress, social isolation, and public
expense for care. Surgery remains the cornerstone of treatment for female SUT and also in those who
have failed to improve with conservative measures. Many surgical procedures, however, have been
described with varying degree of success. The ideal surgical treatment for this disease should be
effective in QOL improvement, minimal invasive and durable for the long-term. Based on a new
understanding of the pathophysiology of SUI as well as the development of surgical techniques and
devices, mid urethral sling operations such as TVT (tension-free vaginal tape) have become widely
used and they provide significant short-term and long-term cure rates. However, perioperative
complications, including serious problems like bowel, vascular and bladder injuries have been reported.
Most complications are related to blind trocar passage in the retropubic space. The alternative
procedure transobturator procedure was developed to minimize these complications, in which tape is
introduced through the obturator foramen. This technique provides high short-term cure rates,
similar to those achieved with TVT, but with fewer complications. A number of injectables have been
used for the treatment of SUI, including collagen, coated-beeds and Teflon. Although injectable
treatment is convenient and minimally invasive, efficacy and durability are lower than other surgical
procedures. Modification by tissue-engineering techniques using autologous stem cells or precursors
of mature cells showed regeneration and reconstitution of urinary sphincteric function. In the future
this strategy may be an attractive therapy for SUI.  The choice of operation should be tailored to suit
cach individual case based on the clinical and urodynamic findings, as well as the age and the
expectations of treatment outcome.

(Hinyokika Kiyo 53 : 429-433, 2007)
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LMEBEYE R 2228 (SUT) 1230t 2 & O HlR 75
WIERE IO REED LS VIR TH 5. REOFHAET
FZFOMEFRIZI0~40% L MESINTBY, SiLE
(25%) ®°9 2% (20%), HERFE (8 %) % Lfolg
PEPE B L T HEWEIICH 502, Gu MR ks
AT ARAMOEAEDL L L, kB X U BMI
(REBEIN) 7 LICHBI L CRERD LR 5 &
hTwahY brEICBWTY, HEEHORCK
1L EE L, hEELEOEEE I EL 5B ICIE
WABIMT A ODEEZSNL. REBROFEIIHER
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FEEOHTH QOL 2K FS¥ 5 MI2B 0T, Ttk
KEHICEZ BT RE . LiL, EBICHEE
R THEBER F L BRI F 221DV oH»BURT
H5.

— &I REHR L LT, BEER ISR AR, &
DI, FEAREE D 5 VIIRIFEIERIER) L 74
WG EINFERE EE T 5. RIERE TS 2495
REA 69 2 B 2 SV BRI E R L, AR AT
(QOL improvement), fi {2 % 1% (minimal invasive-
ness) C, RMIZIEDL HZME (durability) 2T &
HZrTHhb. ARTIE SUL oFRHFEL LT, 4t
FHERGRROIE LN E, F7cRIRER) ¥ 7 Filie L
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Table 1. ZPEREZEIIHF 2R ZBE LD
TEAEE

< 1914 Kelly # (FilEEERBAT)

<1949 MMK @ (Jb B psip s oty

<1961 Burch & (I U BESHAD & JeniBESE LAl
* 1973 Stamey i (#8JE30%5 LAl ; needle suspension)
* 1981 Raz 3 (FEHEsZ LAY 5 needle suspension)

* 1987 Gittes ¥ (REHE30Z5 1407 5 needle suspension)
* 1991 Laparo Burch %

* 1991 GAX collagen FEAM (1996F%F5 #IE)

© 1993  Ulmsten; TVT FAfr (1999 LR

© 2001 Delorme; TOT F4if

TE TR TIIIH SN TWS TOT T, FEE
FRE B AN 72 IREE PR AR IS DO W TR 4.

SUI jaf&iEDEESEVZEE

SUT (Zx) 3 2 FV RGBT BET ooy, s DESHED
by, AU 27T, RERBEEAFREICRR S
% (Table 1). JESAGICIZ YW, AiBEBEZHUN & LC
19144E 0 Kelly #EI28E 0, BEMEIBZE LT TH 5
Marshall-Marchetti and Krantz #: (MMK %) B X O
Burch YV 12847 L Cwin /e, LrL, BT X
LREIZLPHDO TS —EN L BT & RRE
K EOEHHEICL Y, FBEEZLEL L%\ needle
suspension (2 & % FAEBEIE LS EATATYLH S5 (12
Eo 72, Stamey ¥, Raz i, Gittes £ & Vo 78 E
HIEE DO HEE 3 needle suspension i1k F— X - 7 4
T—HRIZL DT d 2RI ICEE D D,
WAITHBL TV o /2, 19904107 % &, BEIESET
Burch F4ii” % GAX collagen £ AMFY & 2o 72257 72
7 strategy (2 X BIRHEDEY; L. 19604E4C & 1) i
1T & TV 72 Burch 35 I RERTEE 2 [F] 4 o Yo B
1i12d % Cooper i 12 3 $IREREAREZT 2D T
HoH. WELTHBRED? SBERETZEET S D0
THhY, SUL BEOHT L L CHERAICRE SN
TV ANV EY ZHERA ¥ 7 7 7 VIR - 72ih
WETH A, WRWELICLE L2 Eoh, B
M I ESE AN TR RAL T 5 2 & T E AR
iz & LR ICHEITITRE T 5. REEAHZE TIE
GAX collagen {EADSI99E T L, 199647 (21 FR
Falie & 7 o 7o, ARMBRERMEIC B W oAz
LEN TV L 20 & R ICIIRTED S 5. BK
RCTEBAED ) v T 70 v EOML RILEYE
RiLEm e W EARE S HITSNTWAE. L
L, RIS EIHEMETES b0 TR, s
EITOEFRAM & L CTIRBITTH 5.

FRIEA Y ¥ 7 FAf1L, needle suspension Tl 7% <
B Ay v a5 I L CHE LCRELIE
RECEZELTWARIZBWT, SUL 2> bu—)
OEMBGES R CTH o 7. BRI L ) HOH

iR AR 2 - W2 IRE R ) & 7 R AHEAT SN T E
7. L2 L, 1993 4F 12 TVT (tension-free vaginal
tape) FAfASA 7 = — 7~ D Petros & Ulmsten (2 &
DEREENTY, BAEE TICEmRTIONEEBA S
FEBNATON 1T E— AL L TE 72, HHETH1999
FICORBEIS & 22 0, BUEIR L A X OfiR T SUT 4t
FHEFEOFE—EIRE L TiThI T\ 5. 20014F 1213
Delorme %% TOT Fiii &# %" L, TVT & (2%
DRRDPFEON, LY TLEETHLH I & LIk
TIEEEITHML T 5.

i BGERER ) > T FM

AR CIE SUL odRfEIcib &3, TVT Filix 46—
FIR & LCHAT T 2 EMCH 5. IR Ol
TCELmidEARER Y LIRS A2 AL, JRE
BB A TERRT A TR VRO S AR LT
Vi, 5 FEDEEBREFIL 5% LME ST
B8 FRE R TREE & GRS OO, T
X<, BRI ED 7 — 7V 22 L CRREen
BECHDH. LrL, TVIE P L2 E60HEE LT
Bezedl, MEREIC L 5 Wi, mERR FFicRmE
B, WETEOMERE), HEREGIZED SN

Fig. 1. TOT Fifi o FgHILAI A#ME. TOT F
M o BASHTLIN A B BASHIL O W B | T
HY, PAEEIEIRE X O 2 5 138k
nNTwab, FEEIEZ) M) 205 &
TH) 4em FEESAIC, B L /-7 A
T—x W THSEEZ BT 5.
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20 TVT TlR=—FV% 774~ FTiEd 2 Bk
AR C, FRIEEHZ L 720 20T
e, B, BT EETLZLICERT S, 20
&, TOT Ficid A v 7 ds— 7ML
(obturator foramen) O W Ml % &3 % 720 15 %
B & CBEROREO TR X b TERWY . L
7eiso TR O LEES 7 £, WHEMAEICAEN
el NRHEE LS S B HiAT T RECH B (Fig. 1). L2
L, TOT Tl TVT |2 Wilif2 D Z2fil &R N9 5
KRR ASTRD b 5. itk OHERKEE R IR 22 &0
FEHFIEN T % <, Wik 2 ~ 34 H £ ORI
TIITE OB ATH 2 RN E 20 & DG
S s R R RE R 4 (ISD) EBIICIE
TOT & 9 b TVT Ol BEMTH 5 Lo 235
AHY, ZHIHEL T ISD R TIEIRIZEDRRFE A
FHETHY), TV O REMSHED LAB X O
ENHNT LICLDHEREEZ LN,

BEBEE 22 & o5 fzlig 2B (POP; pelvic organ pro-
lapse) \ZXF9 % Tl & 6175 254, MifklC de novo
SUIL 2833 2 W je itk % SIS Ak 2 /5t 4 %
VB33 5. Brubaker % &113, POP 1245 % BiE
(2 & % il 2 Wi [l 5245 (sacrocolpopexy) & AT L
721656074144, 1% 124772 D SUT 253 L7z & #his LT
W5, RCT OF5E, [AKEC Burch T4 % fifr L 728
T4 SUL D HBLIE23.8% L A AT LT,
Table 2 I24FCTHifT L7z POP 12§ 5 Ay a2 x ]
> 72 R BT e W g il 5 & SE AT (laparoscopic sacro-
colpopexy ; LSCP) %79 . i @Eigiii 3 ~15
AH (REfE 74 H) 12T 7HIH 16012 de novo
SUI "B L THh, 41 TOT FlizZEL T
4. POP FAmEHFHATH TIlEFHarmiic SUL I2BE§ 5
M7z & i % de novo SUT IO W REM: % 14312 7L
L, il & 0 &ET T SUI 2380 2EFTIE TVT
REDAY) T TR FRCHATS A 2 L 2D 5.
¥ 72, #it%® de novo SUI BTl A4 % 5
T, urgency 2S{H L L TH SUI 252k 3 L 2 1 uid
TOT FMARZEDPOMELRIGRE L EZONL.

FKRAEE L TORERBEZAEE

PRAEFEFEAR L & L TARIBCHE— PRSI & 7 o
Twb GAX 27 =7 VEARMRRBRETH 575, B35
HH3E C BRIBGRTIER L T b o TiE v, 1E
BT 1E bulking agent & L CREPHLE % LA & ¢
52 LX) IREREEYET S (Fig. 2). WKRTIRY
JarRr7uaryikEokks witmE L be 2 i
W 72 A D AT & LT B DY R RS e A BRE X
—ETHh L, bPETOEHEBM L LT GAX
collagen IAMI KRBT TH H. L2 L, R strategy
ELTIERBORMRETFHRTH Y, AREOFF &
FEWNHRS T B ARSI Z A L2 VWiEA OB FEDTE
FN T/, 4R, Chancellor 72 &' 3 X UF Strasser
HEWD 20D TV — 713 H OGN % PR
% & DFA & R THEGE S 7R RE R Bl AT A
WEEZRF LED SN TS, ACHIFMIE & R
FHE 2RI CRIE L, 37— 7 v L IRERHIZ
AT AIEHREZHSE L. BiERTIE, BHsSh
72 M AY myotubes & TERK L5649 RE AT 35 4
52 LY. Strasser D7V — 71 K B ER
BT EREORIA & 0 ERICL 72 B O 2FAliE %2 v e
FEABHFICE D, 130611160 (85.3%) ToEih, B%
o176 (13.1%) 12 SUl BEOUWHENRD b1
7ZEHE LT AL FRICRME SUL TOHEREIZI0%
UEThotzbiiE s Tnd., 5%, RN
EANEH S5,

F 72, i HHED mesenchymal stem cell % Hiifh
MHLO stem cell'™ 2 FH, FHfIgIc 5 b S & 721412
JREFHEICT ARAD R ENTVE, BHEL L
basic FGF % #&tft3 % gelatin hydrogel % bR JE
HEAIZHY, 7 v FOFEERIC TR OBEZ 5RO T
By, ACMEEZ BT ICENHEREOUEIED 5
HEE LTSN G, IO FEOREICL
D ZECTHBERES UG T2EmICH H, 41k SUI
R BB EOFRE R BWREEDTETICH) 25
LEZLNL.

Table 2. YRHZ 31T 2 BRI T Al R i [ 72 i 0 165 LA

Gase No 585 (y/0) POP-Q stage ——— oo™ ol (oo min) WL (m) A AR (H)
FEH R
1 75 11 HE + 3:46 5 de novo SUI 4
2 72 11 g3 + 3:18 5 — 6
3 64 111 g + 4:58 154 JR 6
4 64 11 B3 - 4:01 57 — 8
5 60 11 JE + 4:38 85 — 7
6 63 11 JE + 3:01 5 — 6
7 72 11 Jlg st + 3:35 5 — 7
Sy 67.1 3:53 45 6.3
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Fig. 2. JRaEJE PR AR, PR & R P E AR
i bulking agent & L CIREMHILE%E E
AIEDLTLICLYREELYUET 2.

Z =

VMR R 2258 (SUD o FE A FHERK & LT
(3R B o> JRGE o U5 B, AR A B R AN &
(intrinsic sphincteric deficiency ; ISD) B X OB #&l#¢
Jii (pelvic organ prolapse ; POP) ®LL L 3 DD FA%
BEMICHEE L Twb. DaioiGHE LI sk
SHERZS Afy, AR BEIE A2 1Al 2 & o iR Bk
EDOEND DD EFLTH - 72 KRENBREFHFEE D 2
57 F )Y AOWEY Dk, BIFREHKEEET
BIREA) ¥ 7T AL MEIR KGR O EEMRT D
1ok%l, REEL TVT FiisGHILCER LT
W5, LaL, IhoomBEeT 2546, Bk
BB IZT T <, BHED QOL, m#HFEARD
durability, EIWEM 7% &% HEIFHld 2 LE 1 H 5.
BHREEBRT B0, L0 L) RiBEIED LS
BTV L O 2 DD b — 7 VIS
5 THIRM RS AT R TH 5.

SRR RE T 2 5 0mHR e LT, A
YT FMIZOWTIE TVT T AT RN G HHED
27 37 CEMESESAE R TOT FAlinhiz S,
BROK C B2 6B E DS Sho2dh ), S&bH
ETHRBITENL00F-n5b. LiL, ISD &0f

FEFITIE TVT FA7IC & 2 RGBT O E S BRI
WKIHELW R EEZOND,

GAX collagen 7 ASFEIAFK S N2 IRE B FRTEA
T ORISR Th D INERIHREE D)
A7 WB R CER AT 505, BIIEHEDS 5T <
ZOHBIBIEROEN TV L08R TH 5. HUHAME
T HOHERBROHN 2 IGH T 5 2 & T, KEEANEG
L LTI H R 2 RESE T 2 2 &) iRk
Eiud, 4% SUL ST 21k Bt & & 51
REED T H Y 2B EERONL. 72, BiEG
Bz fEs SULICxt LT, Ay vazfni-fglEs
TR WAL S AT (LSCP) 25% OEEEO Tt &
%o TECWD., WHEOHSHEL PSR, FHEATED
WRALIS & O RO PIERE AN T 2 EHAIC D 5 5
bOEIZBWTIE, 4% 0 X5 % POP IHE) JEE
PEPREEERZ SN T A b0 LR S 5.

RO SUL ITH§ 2 G BE I8 4 O4F ik,
IR, R, QOL, B X UVAHEHUEZ = L 722
BRIty 5 2 EHETH Y, IEEBLY
TIARVTTRIIN T AERILEEEZONL.

& EE

TR R R EE D BEH I L BAFAET 5 L HEW &
N, FAEREHOFRIERPEEL O S
ELESRIZEBAEMTLb0EEZLNL. L
L, EBIZZHEZ RO TRk Z I & IIRZIZD
BROOPHIRTDH 5. AEBULEY) 2 G-I XDk
- HEOSRRGEETH Y, Sihe b EHMEL OF
o, JIRZ A7z QOL B X G H s « B L 72
BREERLRUT 2 EPHELEZONL.

X [N

1) Melville JL, Katon W, Delaney K, et al.: Urinary
incontinence in US women. Arch Intern Med
165 : 537-542, 2005

2) Norton P and Brubaker L : Urinary incontinence in
women. Lancet 367 : 57-67, 2006

3) Anger JT, Saigal CS, Litwin MS, and The Urologic
Discases of America Project. The prevalence of
urinary incontinence among community dwelling
adult women : results from the national health and
nutrition examination survey. J Urol 175: 601-
604, 2006

4) Burch JC: Cooper’s ligament urethrovesical
suspension for stress incontinence. nine years’
experience-results, complications, technique. Am
J Obstet Gynaecol 100 : 764-774, 1968

5) Ankardal M, Ekerydh A, Crsfoord K, et al.: A
randomized trial comparing open Burch colposus-
pension using sutures with laparoscopic colposus-

pension using mesh and staples in women with



10)

11)

12)

13)

B, 132 VR REE - AR

stress urinary incontinence.
111: 974-981, 2004

Lightner DJ: Review of the available urethral
Curr Opin Urol 12: 333-338,

Br J Obstet Gynecol

bulking agents.
2002

Petros P and Ulmstem U : An integral theory and
its method for the diagnosis and management of
female wurinary incontinence. Scand J Urol
Nephrol 151 : 1-93, 1993

Ulmsten U, Johnson P and Rezapour M : A three-
year follow up of tension-free vaginal tape for
surgical treatment of female stress urinary inconti-

Br J Obstet Gynecol 106 : 345-350, 1999
Delorme E, Droupy S, de Tayrac R, et al. : Trans-

nence.
obturator tape (Uratape): a new minimally inva-
sive procedure to treat female urinary incontinence.
Eur Urol 45 : 203-207, 2004

Levin I, Groutz A, Gold R, et al.: Surgical compli-
cations and medium-term outcome results of ten-
sion-free vaginal tape: a prospective study of
consecutive patients. Neurourol Urodyn 23 : 7-9,
2004

De Tayrac R, Deffieux X, Droupy S, et al.: A
prospective randomized trial comparing tension-
free vaginal tape and transobturator suburethral
tape for surgical treatment of stress urinary
incontinence. Am J Obstet Gynaecol 190: 602-
608, 2004

Morey AF, Medendorp AR, Noller MW, et al.:
Transobturator versus transabdominal mid urethral
slings : a multi-institutional comparison of obstruc-
tive voiding complications. ] Urol 175: 1014-
1017, 2006

Rezapour M, Falconer C and Ulmsten U : Tension-

free vaginal tape (TVT) in stress incontinence

14)

433

women with intrinsic sphincter deficiency (ISD)—a
long-term follow-up. Int Urogynecol J 12: S12-
S14, 2001

Brubaker L, Cundiff GW, Fine P, et al. : Abdominal
sacrocolpopexy with Burch colposuspension to
New Engl ]

reduce urinary stress incontinence.

Med 354 : 1557-1566, 2006

15) Jankowski R, Pruchnic R, Hiles M, et al. : Advances

16)

17)

18)

19)

20)

toward tissue engineering for the treatment of stress
urinary incontinence. Rev Urol 6: 51-57, 2004
Strasser H, Berjukow S, Marksteiner R, et al. : Stem
cell therapy for urinary stress incontinence.
Gerontol 39: 1259-1265, 2004

Chermansky CJ, Tarin T, Kwon DD, et al.:

Intraurethral muscle-derived cell injections increase

Exp

leak point pressure in a rat model of intrinsic
sphincter deficiency. Urology 63 : 780-785, 2004
Rodriguez LV, Alfonso Z, Zhang R, et al.:
Clonogenic multipotent stem cells in human adipose
tissue differentiate into functional smooth muscle
cells.  Proc Natl Acad Sci USA 103 : 12167-12172,
2006

Takahashi S, Chen Q, Ogushi T, et al:
Periurethral injection of sustained release basic
fibroblast
contractility of the rat urethra denervated by
botulinum-A toxin. J Urol 179 : 819-823, 2006
Leach GE, Dmochowski RR, Appell RA; et al.:

Female

growth factor improves sphincteric

Stress Urinary Incontinence Clinical

Guidelines Panel summary report on surgical
management of female stress urinary incontinence.
The American Urological Association. J Urol
158: 875-880, 1997

Received on February 22, 2007

Accepted on March 1, 2007



