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Urinary Incontinence : SUD) &, TR v 3248 F iz IR EAM 0 K2, #inL Twb, ALK
EIERL, RAEOEE SR 2 B 62 BT 2 JEE IR EEE I T 2 BRI O T — IV A Y 4 —
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/MIMAE (platelet-rich plasma @ PRP) & HW7ZJREEEDEHEEIED SN THB Y, BRRBRICBWTHA

45

YLRERPHE SN T D, 41k, S5 %DM L RRISHRE S S,

(P8 HR. 87: 45-57, 2024)

F—U— N BWEEER S, ANTRERWG, BORDHESRE kAR, BRZ I MIunsE

1. 130 &I

R, HEEFD QOL ICE KRABEE KIET,
KENZBWTIE, JREZECREL T2 BTN 2,260
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ENTVD, 20 b SUTIF12.5 %% D Y, HHIZH
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FOBREEIPDOTA F—F 2 VERET, 1987 FEICH
FED AMS—-800™ (AMS: 7 AU B Y+ AT 4 ) -
VAT A ) EFEE Y HATIE AUS A
A31990 412 AKFE S AL, 2012 4F 4 B IZfRBREIG & 72 0,
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Ehnizd, 1ERICERIFNEZIT) 2 EPHEREINT
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FINA ZHRRR BRI L L B IER % 5 & L 729 C
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72%, 56%, 41%, 33% CTdH o7, ) —oODELE
WE5E T b RO AEA S 241, 10 % & 20 %D
T2 Z 2N 51.7% & 31.3% CTh - 72 1%,
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i, FEEEN e JRETER AR 2 A L, JRERAE R B
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WIEDOWMETH b, WHEIREHE (Pressure Flow
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REBOAZ ) ==V TIZWETH A, 80 cmH,0 ML ED
BEE R % HiBE £ (Abdominal Leak Point Pressure :
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HFUEFIIRY D b E0WELH S 19, RIESRY
DOEBETILE I ITHAREE TH 2 7200 (AR S5 A 2Tl L %
TV, FLAYPENEDERPEE LN VL, K
BHII UV M T 20D FE Lo BEFO RS IEGH
Roniug, BIEDER Lo CTFRNE1T9 .

F72, BEFPEHTHALLEICIL AUS B {ETE 5
FRHBEN DT H B0 ) xRN 2 BN D .
MMSE (Mini-Mental State Examination) % i\ T32
HIREBEIZ T DS LB ENERITLE, HEEORE
HIRESE &R E S NER L D b AUS ORI E A -
EOWENH LN, BEOL ZAHRINTYNS
A7) ==y TRREIEE G, Wi SEIE AUS OFERE
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MriEHoEodEatik (HLsE L TRERAETBLZ
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THIENAEFPES 24T 9 o FATREM AR < %0 5 & &G -
WEO) A7 WEL D e ->TBY, FiiTlE=
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TH 29, REREA~Y T EEET L, BERT S
O—F EREERT TO—FHHY), BEET 70—F)8
O TH D,

fEak7 7u—7  BEAHAMIZL, SEIRIERE
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DFRETYMZ L 2B HOYMPGLETH S,
BREFET 70— F 2003 4E42 Wilson 5 X 12k 5T
D THESN/ZDOT, BB MAL, [
CYRAIZ S 300y R—3 Y N RETHI ENTE
bo AT AUS HiEHZ OB T 2 FHHEORIZ, R
IR EEH RS % RS 5 HTHWSNE Z L 2%

Vi
BB IER % 0 U3 L, BB R B~ DS
Fes T AUS HUAME OREB RS S 2V, X ) R
BWFAMTHEIEIRTEL L) 1257 L2d, JEkE
N COMAMFIZBIE T & IARFFH RS 7/351 200
BESs R A 072 P SHICRET KRy PEEFT
O AUS #HAM b ATbITETW2 P B X 2
JEF N TR EHGF A il &l L€, usRy MR
TITFEF I 0 8HE, HiEoRL, EEZRAHEDR
PHRSI, HERENLFERLHBETREASEThsr L
Mo, LVIREBEZL 7 U —F AL o TEXTW5,
F72, RN 7 ORBEFTEDO O E OITREEZERMET
TU—F Db, BEEMMAEETE L TREY 7 2 XIET
HZET, 17 EIREDORIHBROE A% B LR IE
BAEMOBE LTS ENTEL, IRETIR, B
HENNOBHHRIREE O $ 5 BEHEIZBWT, EIHEDTR
HEEEAME C FERBERERGE O BF 2 FHCTH Y, HEHIR
WEOHLEZ BT 2RAOFRFELELTZDOT TS
O—FidEET_ELshcwnz?, Lal, &
TIZMPHREERDO BB BT 5 AUS W ED 720
DOREPEZEWEHA T 70 —F 1, TN 2ADOFEZRL G4
FEDSSERICH L TN T Tu—F L &% THh D L
WIHELH L W,
BEEMEH~2HHFCIRED T — T VIEHET S
T EDLOR, TS S T — 7OV IR AT D
+, HIBY FRE2FoTWaHiZRdH2 D, kit
~ 6T NS AHEIE X FFIILTE L, 4 3
VNI AUS # BHNCEB 282 2 &3, IRED 75
DIVAIDVEHELTRREDSEHL7:0TH %,
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LPETIE 202345 1 H & D Bl > ¥ —12BWT
BRERGL, BIEE TIZIBOFME KT L2 Wi
NS PPLICK T AU EHITH D, AR I
WEHREEE Z T BB R e oz, BEERILEHR
78.5+2.9 7%, BMI 24.6+1.0, Hi IR HR 25 AUS
HOAMT AT £ COMMIZ64.7225.7 W HTH o720 5
GHEIME, 1 BAMERE L CBY, 2ol %
WOARZED DS B - 726

Mmoo 1 K 8y K5 2 b Tid, 163.9+99.3 g DIR
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BE#i = (First Desire to Void : FDV) 122.0%68.3 ml,
R B A = (Normal Desire to Void : NDV)
163.0+65.6 ml, AR EREBEK % & (Strong Desire
to Void : SDV) 280.3%£60.2ml, smAFEME= (Max
Cystometric Capacity : MCC) 290.5+60.2ml T®H > 7.
PER B # 15 B) (Detrusor overactivity : DO) 1% 1 (2
FobN, WARKE (Qmax) 1d13.8+5.2ml/s, &
KIRGEEEPEIR 57 £ (PdetQmax) 1 12.5+7.6 cmH,0,
¥ bk 5 (Post-void residual:PVR)1£9.3+14.9ml Tdh >
720 BEt T F 47 2 A1E55.7£52.4ml/H,0 T, 7
B 3 B125<30 ml/H,0 TH - 720 BB TR
& P 2£ 48 % (Bladder outlet obstruction index :
BOOindex) <20 (Unobstructive) T& V), BBt
J1OFEEE (bladder contractility index : BCI) & 75.5+
24.1 (weak ~ normal), B Bt ¥k JR %) % (bladder
voiding efficiency : BVE) 1399.2+2 0%72->7> (#1),
EFCAIREE T T A fifT L, PR L 1835+

234, RiBH 7% A4 X5 0cm: 114, 4.5cm 414,
4.0cm : 41, MiaBigEiL6.39+5.83 7WHTH %,

BIAE, 7O 3 0 R TRV = % 920 L C
BV, Qmax1£20.3=11.4ml/s, PVRIZ£7.4+10.2ml
Thotz (£2),

fiTaG, Mrfa 3 A A, itk 4 & H o EBHISIBEIR A 2
7 (IPSS) B L U QOL A I 71 &M I Z e 3 H 7] % 7k
L7, —Eo7—42ARRLTBY, koA T
2B AETN B EEZORENIAT R o7z KR
TO IPSS DIl = T (K2) (IR T . Ml
WD > T AT v ADARVEF T FEBEIRIZ L D,
Pra ) YD IERIAS 1B - 72

LRBINT =5 ZINEL, E5RLN%IT) FET
H5bo

F72, BAEFTTOL ZAEMNEIEIMERINTS
579, HEREFFOBIED BERADEE 2 AT FA R
Tholze 5, EML 70 -7y 72 HkEL T

K1 UBETHEM L7z AUSHIAM 51 PFS &/%y F7 A b
B Cc D E F G H I
HEPRIETRPRE (ml) 0 0 0 17 26 0 41 0 0
HEPRARBIES) (DO) - - - - - +
BRI>TS447>X (ml/cmHx0) 161 10.4 27.3 77 55 9.8 49.3
VFEREEERSE (M) 72 125 47 266 161 75 133 97
BHERERERSE (M) 94 145 108 293 228 132 165 139
RARBEREE (ml) 340 363 186 319 328 207 226 273
BABREE (ml) 340 363 186 319 328 227 268 273
ERAFRREHERASE (cmH,0) 27 5 19.8 8.3 13.7 8.4 5.5
RAFRRE (ml/s) 12 5.7 12.2 9.1 22.3 18.6 15.6 15
BOOindex (PdetQmax-2Qmax) 3 NA NA NA NA NA NA
BCI (PdetQmax+5Qmax) 87 33.5 80.8 53.8 106.7 86.4 80.5
BEREHERRENEE (%) 100 100 100 94.7 100 100 100
1 85/ 0y R b (g) 120 0 310 110 240 180 100 290 125
BEE : REPWDRD. —EBIDPFST—H72L
BEG : PFST—4712L
PFS : Pressure Flow Study
2 M TEN L7 AUS HUAK i UFM
A D E F G
BRARME (ml/s) 38.6 11.2 36.6 6.7 16.9 16 16.4
F&PRE (ml) 29 14 9 0 0
EEREE (ml/s) 16.6 13.2 2.3 6 11.9 8
HEPRE (ml) 167 125 38 271 216 244
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AUS HUAMTIZ B VIR > TV B %5, &PHEIC
LBTFMD) A 71325 ~34% & E\ve BWEDOHIEIC
L2, ELEMHEOE ST T IZEEIE8.5%
(3.3~27.8%), /54 i3 6.2% (2.0~13.8%),
JRIBZEMIL7.9% (1.9 ~28.6%) TH-o72o 72,
F%1E26.0% (14.8 ~44.8%) TH Y D, mHF
WFERIE 14T 90%, 54T 74%, 104ET57%, 154T
41%Tho7- 2,

AUS DEBHEDIZ L A L1, SULAWELTHS L
OB LTREZ S, Ko T, AUS OfEEI# 12 SUT
WEYEE I N WIEEL, EKEIZOWTHEBIEHET % ¢
Ehdhb, T, CTIZTTNA ANDOERH (HEHA
W) WAL EBINL, 77 ORRBNEEET S, RIZEE
PESERRAT 2 17\, JREITIRED 2\ 2 & AHERR T & g,
TNA ZADVEENFICIRIED A L T2 2 25l 5.
JREDSEEICHBLTE ST, & 7 0OkNs 3 TITH
RENT VDA, FRIED 7 OfFH FAIAL & A @) T
BHLD, NTDFAANPKRETELZLREB L 20N
s 0w ®,

F7-, SMEIED SUl OF3IE, BEORBEEICE
HIBFEMN & O Ve 1E (deactivation) 28E K TdH
LI ENDL, BENOITY N O—VRY THEMAT S
£ BB EDERMTSUI PR DEE2H Y, EHE R
HHE THRALTFETH 555, MBEFEED 7O I ZHTFMH

IPSS TotalXd7
300
25.0
N 20
a
X 150
10.0
50
0.0
AR 35A8 4nA
HERRFEIRZR 7
18.0
16.0
14.0
N 20
0 100
N 8o [ §
6.0 T
A
2.0 |
0.0 L
AR 358 4nA
X 2
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VLB r—AbH b,

4-1. TRNAZADIZTIV

TNA ZAD 77 )ik AUS BIRD KGRk & %
DT, LL VDX, BIFEDOEINITAELI/NS
i B AN O EFL A KSR TH ZTEMETF$5 2
WX BEBAETH B, T2, Fa—T RN
R, Ry 7ok, RBEOHET ) 2 QSR L0E
HIZ7 5,

AUS #4453 2o0a v R—%2 v bDH b, Kl
NI EwRDBMEL T L, 3.5ecm DA 7OMHIZ4em
DA 7 &L TSR AT N Z L AR SN T
% (/N — R [HR] :7.313, P<0.0001)%, % 7z,
TNA A DGR X B F BB O 5 B 83% A3 I E
NThHobDiitsrdy Y, fiihoF 2 — 7,
HDHVIET R M EERENI B BT I AN
FREZZS5NB. I, T35 ASEFADFAREEE,
INI—=DER, 3V a—VRY TOEE, TN A
WOLT—7% 2L > TCT B ETHINTIETD %,
AUS # &t O A BHE % IEMICFFIE T 5 729121, CT
E{§ EDOTINA ADOIVRAZ B L TV 5 2 EDATRE
7% 31)O

4-2. REEES

PRI IRE S 7 ORBENE~OZEILL ER SN D,
FRIE B L OB BRI A & 4T o 72 Agarwal & %
DX Bk, WiER2EUNICIET 2HEENEL, 20

QoLZza7
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
st 358 A
BRERZIT
12.0
10.0
8.0
6.0
4.0
2.0
0.0
S 358 A

MATERD IPSS A2 7B LU QOL 237
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BT ORGB L L DI BERIRIT 2, BRE LT
3ODANZALNEIT N, e AUAORE DR
WX, AUS BB REIREG PR EEA R & % 2
SN, IR, HEREEE, RH2ETL2E0b5b. 21
DARECIE, WO IR BE B R 7 ©E OPHEBREIC L D,
FRAEHR D ZM R BICDEST L, eI L
WHEMEOH 5 KM AMITRAETH b, b —DI1,
AUS FEBI IR ) 7 — F VR AT 5 2 L THL 2
PRI TH B0 %< OB, FEIET AUS DL
DR EN VW EDFERTRET 2, 2 OBED T
LT, BECMNTLTHREEICMA, AUS A
BENTWDL L ARTEED — FEEH 3¢, ok
B 2 TSI AL TIVET 2 Lo igdT s b
REETH D, ZDOH— Fik AMS — 800™ F4i % v b
IR S hTwb,

JRAEIE D) A 2135 7% 4 RICBRR <, RN
B OB AN H b BETB L Z4~5HEn S,
AT T 72 SR I B A 1T - 72 B8, W
DEEEIE N, —kBHET-oBE L) LER
W% VB 2 AT (69 B 13 61, 19% vs
497 R 32 6, 6.4%, p=0.002) 72 %, JEflEIR R
WA PHEED I 2 BB AT B EET 2 LED D b,

4-3. REEM

AUS #it%, — B2 HEEDRERA L L 72 RICHRT
% SUL # M e L, MBEREEREYE, 751 A0k
DA IZEED o RS 712 & BB 2 E A DR 5,
PR AR A MR SR IS X 5 SN D 2 L TRET
HEEZLNTVSEY, Lo, 22 REEHE
AUS OAHHE L L CHRIICEZE TR AW & v 3
DT THNTe MBEOR ERBETIED 50857,
AUS BEBEAR 4120 L P8R 4l 2 5203 72 50 A1 19 Ao
BEIZBWT, FMBLEIZ T NA RIS 2 B 133
SNEholo LALLM LTINS A%< A b1 —
THRAELZEZA, $RTCOEFHTEHOET % 2850,
Bl & FAED Y 4 XD AUS I H L 728 25 12 A
(85.7%) THINL 720 ZOREEDS, EIMIZ SUL AT
HHETLERE LCTETNA AORESHDIE L SN
IR ILAR IS S TR EZ 2 51,
FD7, Fea RBEEREE RIS S E 2, WERO
BHFEE AT HINETH bo

4-4. BRZEAE, BEWHREE
TINA ZADEGT S - E DA L WEIIED—DOTH
D, itk OB TR VIGDL, REMEZEE 2

WE\,

Kz M R OB EIZ OV T Yeung 5 % @ RCT
T, Z7OluAFT DTNV a—=VOFED, RE K
G- FLYOENTVDIEDREINTND, D70
MERI O EHEBIIE, MDA ORI 7 ovF
DUVETNIA-VOMHAPHERE I N TS, 2020 4
AUA OHEETFHICET 254 74 > TiE, 754
ARBEREIZaT 77— BT R RE &R S
75 NEMREE I N—F 5 2 LRI TWD Y,
FEREL, sz AUS 7814 AOMIB R TIE, AfE
R 4R fiy, YA, ISR HRICER R a7 7T —
PRET YIRS CEAESLTYS Y, L
L, WHEOROPRHEERG I L Tid AUS OJEgesR %
BT X2 LIRENTHRN,

4-5. BHHEPBFMOBKRETFICOVT

HIHEZTI SR LBFMOBKRRETFL LD )AL 0
IZonwTTend (#3),

TR 2 fE IR T LCIE, BB 10
FRIEAYD ¥ 7O Y, RERB OB,
FRAEW TR P 5 EDBTEND . BEOMRTORK
AEX LTI, AER TR, BrmE Y, EiE P
PHERFC Y ASA-PS (American Society of
Anesthesiologists physical status) A% 10, 5 8 Ik 3
BOKAEY, FMEREEGE Y, B EEEo
R S49 g T VT R S EIRE T, fiET A N 2T

#3 APHECHTMOERET

REIFNGEIRETF SERAOKRIREEE
FRER Y > I DEE
PRERZRAT DELAE
BERtPRE) & EBIR%E
75mA L

LT

BmE

HEPRIA

ASA-PSTER
DI R
BT PRES A
AR EIZR DL
MmiE7ILT ZABEAE (3.5ng/dLKE)

TRIDIRE

METR AFTOABESE (280ng/dLKifE)

Zoit FREH TH X 3.5cm
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OVERMEZ: ¥ CTh o™, 2oMREY 794 A
35em THoIENLRCTNADOEHRED L VIZHE
FHOBHBET L L ORISR TWS 29 SN
FHEE %12 AUS 2B L7 BT 5L b oz
754 7L a—Tl, TN AOBBBIEICEL T,
WO 72 2 48, 34, 44F, 5AEO VT IOELIC
ML maTh, BEIRY RV ICEEE Do
LrL, T84 AT EIINE 5 5138
T AERA R Sz %

4-6. AUSOBEFMICEALT

AUS i BB DIRREOFI % TR e L CTREL
Wit £, BRECREREOAMELHEET 5, T15
Wb DY e, B HIZ AUSTKEM B S NS HERFEE,
PEIRIEEE, 5684, 2BBRRK, MRR EOFF 2 ILEGER
PRI 2 R E S 5o JRIEES; OZ W T2
VIHTH bHo CT X, (EEIAEDOZMIIEHEAT, 15
FEN N — DA X5, 2mL DEEOEERTH S
35 mm K TH L, FBIFEOEZ1H 560k &
TEX2, ENFL L — OB R EBEBREOIHY A XA
HEENTWD Y,
EGRREEE D D 556121, BEHIZTXTOTN
AAZRMYEEE, 3~6 7 HRICIRELHEL THrHH
L\ AUS OFFEGAMIT & fidT 4 %0 BRGe R0 RE R 5 213,

| EEEMRAZOES |

PRI & PR AR O L OB Y, RE o
IREIRGOEE & 7 5 DT, o4O KL % 1)
BILC, REOSHIIEZmMELELRETH 7 5%
CREBEmMAD 7R BESREE S Y, F72,
G R RETIEC & o CRERAEDRET 22 L0 1,
FOAEIZI1E AUS HSA T o F 2 ISR ETIR / R EH
Bl E DA ADLIEE 72 Do e R R b
&, AUS DR b MR & % AT 5 — B9 AUS &
WATRETH Do ZO, HLVIREY 7O ENE%
P B 720, RIS SRE OB A S 20 SREO%E
DT MO BRI, [ USAICEETE 2,
—75, REAEM LEASABLEEIE, LM
7GR O SR R % B S LT 7 R EES D,
RIS 7 BT BINT B BRI
Sl COABWTRET, METZWIZE T L WEES
SU I FI RS O R EIRE A R 2 Big &, RSkomEEE
A CORBRGEYE 2, Hvh 7 L[ U oRkiE
Rk 7R EE R T o TV b, BERMNO 70—
Fr—MERET (K3,

5. BCEEBBEREESEREAES/
BR % M)\

ULAE SULISR§ 272 ik & LT, g g
DFHFENHEA TV 5o SUL IIIRESHFHFROMETSILIZ &

[RRERRER - S AT - BEREARE - CT| o e ez

B/ UBADESE |

%|%ﬂW%ﬁﬁgmﬁﬁ|

AUSIRZE

(=l
| AL —HAMAUSE

R/ UBADIBRE

AR —

PREHIDIRE

° it CPRiE A O
[EREERAIRES | (SRRSO RSN SBANES)
25 AE -

PREIRFEN S OII5E, AUSEHTHICARRE
UIBET, FREFZAMTIHECRBIBENHS.

BEEZBBANIBEEIZ | | BEMAFTULVRE
EI/ERIDRIEMINDTEBE NO%EBE

Kaiho Y, Oikawa M, et al. Int J Urol. 2024 Sep 1. doi: 10.1111/iju.15569.5|BRZ
X3 FEHMTO70—Fx— b



52

2 RS EREE, F I RERERE A4 ISD)
IZX o THIERI SNL, JREFNE, AR kK
TSR ISIRENEOMEFRICRE S LTBY, #HH
B E &AL O, JRETE MO, fikEE,
Btz LA OBERE LORBER TV, Bk
SUI DR % 5 % PPLIZIEHN M EMAB L 20 HH
DR LA OV YR 2SR RER T- & > T B
0, B8 S KR O FEAE L2 I I AR AS AR Y 2 AR
KRR THHEEZLN TV,

A2 % RE M M Y (pluripotent stem cell
PSC) & [ %% % % il J& (Mesenchymal Stem Cell :
MSC) O 2 flifihid 5. MSC (&, ‘B, Wi, 1= mE,
PRRG#ARZ: &, Ke4 i D HEEST 2 2 LA CE, H
REWMSURETH ), MZERIET M~ LS,
WEPERRAINE & 13587 ) IR I H 2 W IdlHE L ) LR
ORI TE 5720, BEIGHIZHBEL TWb,
CNFETICHCH M RHEME (muscle-derived stem
cells : MDSC), & 5 H1 %% # f }3 (Adipose derived
stem cell : ASC), & & HH 2R [ ¥ R & M J2 (bone
marrow stromal cell : BMSC), JR FH 2 [ % % 5 fg
(Urine-derived stem cells : UDSC), = 7K # il g
(amniotic fluid stem cells : AFSC), I 7 1 #% #i i
(Umbilical cord blood stem cells : UCBSC) 7% &, ff#4
7 MSC @ UL B IZx 9 2 A b A3 FEaE 92 CHGE &
n, BFETIE, MDSC, ASC, UCBSC 2%t b TORfK
SKERIZHH SN T2 B9, 2 Th ASC I, FFFA
fa, MRMESERHA, POEMRE, STEIEAAAL, AR R A
Y, A GEEOMIBI LT A ENTEL, $77,
TR 51 2 ST D TER LB B 100 i T ) P,
ZTOEESETRMOBES S5, OALERMEEE Z
AbNTWD, EEE, MEs b L7z ASCIE 7Y 74
ARL, BHENZT v NET IV CEIMROFEMREDS
Blgans, 5512, ASC ZRERFIEAT S &
JRIBICILATLE L, in vivo THHEHMIBND 5L
N,

2005 4E® Jack 5 % 12X 2GR YD 12, ASC %
V72 SUL BB O IEREEBR DS IA S v ize 2012 4F, 1L
A5 %133 NOBE SUL B % 1512 ASC % IR iHEJE
FATEA L7 #HHERNC O WT, FEAR 2 EME,S 6
H A% E TICREOHE L= L, QOL OEN
‘Bohzl, £/, BEROAEFREIBE SN2
72 LMW Lze £ NLIETO 2004 4E12, Strasser © %V 13,
MDSC 7% & 5538 L 7= 5 3F Ml & M3 % R PR E 1Y
WHEALZROOE MRBREZ TV, BRI ORE &
I OWEIBO SN2 ME L TWb, 20

%, 2008 412 Mitterberger & ¥ 13 63 Ao PPI %12
xf LT MDSC 7 b¥as L7/l & EA L, 41 A (65%)
DEAN TERIERE QOL A2 7 0tEY iR 7 Lt
B2 LAL, Z0X) 2t iaiic Lz
BoMlg x2S 5720015 RSN ETH Y,
R EHURHI O T d — M Z2REH e LB R T 5121
WSS o7 TOMBEIIH L, ARG, MilasEsr
175 7\ H ORI HLGR b e B AE R (adipose-derived
regenerative cells : ADRC) & Celution™ ¥ A 7 A
(Cytori #k, KE) X o THEL X H & L 7
Celution™ ¥ 2 7 & 1%, MEWiMLAR2 &% 1 EEE T ASC
T EODHEEZEOHC ADRCZHIII T2 EETH Y,
ZhZ XY, REWEI2 S, ADRC OHiH, FREE
NOEAZF S TIT) 2T LN TE S, MoMILiEE
HBEIZRLY), ComEEIEaIcEChERTH Y, M
Mok x L L,

Celution™ ¥ A7 47 6 HigE S 7o ML, ASC, B
BB X OB R MR, I S AL, CD45+ &I
s, MEAE~s a7y —2 / BEk R, wilk
fhifile 7 &% &R ER 2 Ok SN TB Y, &
MR 0.6 ~1.6% 25 ASC 2 & A TSV, 2512,
B B Cld ASC 2IREFFANDIEA SNz1%, T
b 5 2 LTz, ZRoMmERERES A N h
£V ERBWTHIENMENTHEY Y, SUTHED A
HZALELTEZLNT WA,

ZOHEOLE LML HHIEICO VT, Choi b % 12
PPI & % it RIZEEME 2 4T o 720 24 BER /Sy K7 A K
Tl, &fCrRMOFEE &b IZRFhETEEL, F
Wi KRBT, #5128 T 44.0 cmH0 2 5
63.5 cmH,0 12 E&A-L7zc MRI Tld, WiE T & BEksE
HOMOEENIREREA 6. 1 mm 2°5 8.3 mm (2L,
B ICBW T HFEFRIIBE SN o7 2
9 LT, HT ADRC 2 PPLIZx§ A LEEDO%EN 7
BRI TH D I EWEILE SNz, FDHE, 2019 F121F
R GE S S, FaBMmed # A (55 ~ 72
HH) T, EREOFEYRIEE /24 FEA260.7g 05
152.7 g\ L, HEFREADRr-72%, 20k
WAL E R EE 5720, HARIZBU A EERTEARE
5% HIE L, Celution™ ¥ A7 & % H w72 il R S5k
(ADRESU #E#) 752015 4E 2 S Bfa s =, 2ot
BRCIE PPIAS L AE DL BFrfe L, 1TEhR LR S HREE S
FOB L7 WM SUL BE 2 X R12, ADRC O JR & JH
EFOERE & L aVEDSTE S iz ARIED FEREM
THHTH D 52 B SORFNLEDOLFEIRD S B
HOEED, HENICHESINHEZBRZ -2 L5,



BHEIREMR KRB OIEE 53

CDOWRBEOHMED TR SN 72, ADRCB LV
EH T E NREEROD L EE LA ERRIIBEOOLNT,
ARG OL SRS NIz, BRIE 2019 FI2HT L,
%1% PMDA O#LENFARENSHUE SN FETH D ¥,

F 72, KI5 EES S N5 HCMEHREHKTH
5, M/MMREEEICE TS (PRP) b SULIEETO
FIHAZHFE SN T 5,

PRP ZEiEEOIM/IMEEY A NI A Y, 7D >,
BRERFOT— 6%, MEROBERLHEICHST
Z2IZERMLENTEY O ZnF CICEREEEIE,
BAEAREEY, MREESLHEEREZLICHONTE
2o ZD720, SULEEIZBWTY, YREREH D
PRP OJREFHFHIFHEN 2D K2 Li28 ), MigX
FEASFRAE 4L, ArflilaE s+ % 2 & T, IRERENH
DOWEREN L ET D L W) KHA LTSN/ PPLEH
28 N2 H 11Hl, A7t 4 [l PRP O R EHERI S % 17 -
72k A, 2660 (92.9%) A% K 1Y 2L % (Global
Response Assessment GRA A2 7=1) %2/ L, 6l
(21.4%) »eeiERlE Ry F7)—%2EK L7z, F7,
ALPP & 57.5emH,0 (50.0, 115.0) #*5 126.0cmH,0
(68.3, 150.0) ~&tsE L, JKEEILOBMATIR S 7z
0, ZoWigeiE, HEK PRP % B H~KETH T
% Z L HS, PPl OESEE T 2 DIR R D% 4
THhhHIEREELZ PPIOAL ST, B ISD
RO SUTLIZBWT S, TOEMENER S LT
% 8.6 = o E AV 2 L L 3, R
HIYTHY, PRP2SEEHGOIE D HER SIS 7
0, SIS EORWER A % <, atlrmv. 4%
DRSPS NS,

b W

AUS &, BHEOEAE SULEHRICBITLT—VFRY
YE=FTHY), BROWMEELHNFHTHL, L
L, —EOEG CRECKERY, 751 ADNEGL
Vo LA PHENFA L, FREDLEE % D E S AR
5o TDH, AUSICHET 2 o2z is, &
BB GE IR T 2 2 EAEETH D, EHI2,
H TR HLE ok o AR Bl i 13 A8 5 %° PRP 2 HI W
TS, FERMICAHE @R L 2 5 2 it s
%o

X (73

1) Markland, A. D. et al.: Prevalence of urinary in-
continence in men: results from the national health

and nutrition examination survey. J. Urol. 184 :

1022-1027, 2010.

2) Arai, Y. et al.: Burden of male stress urinary in-
continence : a survey among urologists in Japan.
Int. J. Urol. 16 : 915-917, 2009.

3)  HHEIE -l R R R RIS
BERE LI L 2ERIK)NE) T—2 3 VORH
P BE IR RZ W 2 W7o R R A S &
Otz BIRA A A A O SE. T5 0 AR W IR 2 F
82: 439-443, 2020.

4) Ide, Y. et al.: Quantifying the effectiveness of
rehabilitation for post-radical prostatectomy uri-
nary incontinence : novel pelvic floor function as-
sessment using M-mode ultrasonography. IJU
Case Rep. 5: 342-345, 2022.

5 FHHGEIE - il - BZIRAEREERA RIR RIS T 5
BB O RN L B OMRE, HARBEREREY S
AR, 34, 2024.

6) Sacco, E. et al.: Artificial urinary sphincter sig-
nificantly better than fixed sling for moderate
post-prostatectomy stress urinary incontinence: a
propensity score-matched study. BJU Int. 127 :
229-237, 2021.

7) Gomes, C. M. et al.: Artificial urinary sphincter
for post-prostatectomy incontinence : impact of
prior collagen injection on cost and clinical out-
come. J. Urol. 163 : 87-90, 2000.

8) Scott, F. B. et al.: Treatment of urinary inconti-
nence by an implantable prosthetic urinary
sphincter. J. Urol. 112: 75-80, 1974.

9) Light, J. K. and Reynolds, J. C.: Impact of the
new cuff design on reliability of the AS800 artifi-
cial urinary sphincter. J. Urol. 147 : 609-611, 1992.

10) Kaiho, Y. et al.: Surgical and patient reported
outcomes of artificial urinary sphincter implanta-
tion: a multicenter, prospective, observational
study. J. Urol. 199 : 245-250, 2018.

11) Sandhu, J. S. et al.: Incontinence after prostate
treatment : AUA/SUFU guideline. J. Urol. 202 :
369-378, 2019.

12) Chung, E. et al.: Is artificial urinary sphincter
surgery safe and effective in elderly males aged
70years and above ? Low. Urin. Tract Symptoms.
14 : 416-420, 2022.

13) Ziegelmann, M. J. et al.: Outcomes of artificial

urinary sphincter placement in octogenarians. Int.



54

J. Urol. 23 : 419-423, 2016.

14) Boswell, T. C. et al.: Long-term device survival
and quality of life outcomes following artificial uri-
nary sphincter placement. Transl. Androl. Urol. 9:
56-61, 2020.

15) Prebay, Z. J. et al.: A global, propensity-score
matched analysis of patients receiving artificial
urinary sphincters and the risk of complications,
infections, and re-interventions. Transl. Androl.
Urol. 12: 832-839, 2023.

16) Shin, D. et al.: Impact of preoperative factors on
recovery of continence after artificial urinary
sphincter implantation in postprostatectomy incon-
tinence. Prostate Int. 9: 176-180, 2021.

17) Keles, A. et al.: The role of educational level
and cognitive status in men undergoing artificial
urinary sphincter implantation. Urology. 147 : 243-
249, 2021.

18) Zillioux, J. et al.: Prevalence of cognitive and
manual dexterity disorders among men following
artificial urinary sphincter placement. J. Urol. 212:
441-450, 2024.

19) R (2R y bIEFAAEERIC B 5 BA
FioE L mE] N TIRERERFRLATAR. WK
#yVEE. 34 147-153, 2021.

20) Wilson, S. K. et al.: New surgical technique for
sphincter urinary control system using upper
transverse scrotal incision. J. Urol. 169: 261-264,
2003.

21) Chlosta, P. et al.: Laparoscopic implantation of
an artificial urinary sphincter around the prostatic
urethra. Arab J. Urol. 13: 187-190, 2015.

22) Shokri, P. et al.: A systematic review and meta-
analysis of complications of artificial urinary
sphincters in female patients with urinary inconti-
nence due to internal sphincter insufficiency. BMC
Urol. 23 : 97, 2023.

23) Lambert, E. et al.: Robot-assisted periprostatic
artificial urinary sphincter implantation in men
with neurogenic stress urinary incontinence: de-
scription of the surgical technique and comparison
of long-term functional outcomes with the open
approach. Eur. Urol. 85: 139-145, 2024.

24) Le Long, E. et al.: Transcorporal artificial uri-

nary sphincter in radiated and non-radiated com-

promised urethra. Assessment with a minimum 2
year follow-up. Int. Braz. J. Urol. 42: 494-500,
2016.

25) Myrga, J. M. et al.: Catheter free day of surgery
discharge vs overnight observation following arti-
ficial urinary sphincter placement. Cureus. 15:
€36898, 2023.

26) Van der Aa, F. et al.: The artificial urinary
sphincter after a quarter of a century: a critical
systematic review of its use in male non-neurogen-
ic incontinence. Eur. Urol. 63 : 681-689, 2013.

27) Linder, B. J. et al.: Long-term outcomes follow-
ing artificial urinary sphincter placement: an anal-
ysis of 1082 cases at Mayo clinic. Urology. 86 :
602-607, 2015.

28) Khouri, R. K, Jr. et al.: Artificial urinary sphinc-
ter complications: risk factors, workup, and clini-
cal approach. Curr. Urol. Rep. 22: 30, 2021.

29) Loh-Doyle, J. C. et al.: Mechanical failure rates
of artificial urinary sphincter components: is the
3.5-cm urethral cuff at higher risk ? Neurourol.
Urodyn. 38 : 187-192, 2019.

30) Bentellis, I et al.: Prevalence and risk factors of
artificial urinary sphincter revision in nonneuro-
logical male patients. J. Urol. 206 : 1248-1257, 2021.

31) Oda, S. et al.: Radiologic feature of complica-
tions after artificial urinary sphincter implantation
following total prostatectomy. Abdom. Radiol. (NY).
49 : 2416-2427, 2024.

32) Agarwal, D. K. et al.: Artificial urinary sphinc-
ter urethral erosions: temporal patterns, manage-
ment, and incidence of preventable erosions. Indi-
an J. Urol. 33: 26-29, 2017.

33) McKibben, M. J. et al.: Erosion rates of 3.5-cm
artificial urinary sphincter cuffs are similar to
larger cuffs. BJU Int. 123 : 335-341, 2019.

34) Findlay, B. L. et al.: Natural history of artificial
urinary sphincter erosion: long-term lower uri-
nary tract outcomes and incontinence manage-
ment. Urology. 2024.

35) Linder, B. J. et al.: Long-term device outcomes
of artificial urinary sphincter reimplantation fol-
lowing prior explantation for erosion or infection. J.
Urol. 191 : 734-738, 2014.

36) Viers, B. R. et al.: Clinical risk factors associated



BMEEMRABOEE 55

with urethral atrophy. Urology. 103 : 230-233,
2017.

37) Bugeja, S. et al.: Urethral atrophy after implan-
tation of an artificial urinary sphincter : fact or fic-
tion ? BJU Int. 117 : 669-676, 2016.

38) Yeung, L. L. et al.: A comparison of chlorhexi-
dine-alcohol versus povidone-iodine for eliminat-
ing skin flora before genitourinary prosthetic sur-
gery: a randomized controlled trial. J. Urol. 189:
136-140, 2013.

39) Lightner, D. J. et al.: Best practice statement on
urologic procedures and antimicrobial prophylaxis.
J. Urol. 203 : 351-356, 2020.

40) Leong, J. Y. et al.: Characterizing the biofilm of
artificial urinary sphincters (AUS). Transl. Androl.
Urol. 12: 866-873, 2023.

41) Kretschmer, A. et al.: The impact of periopera-
tive complications on favorable outcomes after ar-
tificial urinary sphincter implantation for post-
prostatectomy incontinence. Int. Braz. J. Urol. 46:
632-639, 2020.

42) Manfredi, C. et al.: Risk factors for revision af-
ter artificial urinary sphincter implantation in
male patients with stress urinary incontinence: a
10-year retrospective study. Int. Neurourol. J. 26:
161-168, 2022.

43) Pitout, A. et al.: Risk factors for artificial uri-
nary sphincter explantation and erosion in male
nonneurological patients. Int. Neurourol. J. 28:
147-155, 2024.

44) Girard, C. et al.: Efficacy, safety, and reopera-
tion—-free survival of artificial urinary sphincter in
non-neurological male patients over 75 years of
age. Eur. Urol. Open Sci. 53 : 23-30, 2023.

45) Raj, G. V. et al.: Outcomes following erosions of
the artificial urinary sphincter. J. Urol. 175: 2186-
2190 ; discussion 2190, 2006.

46) Kretschmer, A. et al.: Risk factors for artificial
urinary sphincter failure. World J. Urol. 34 : 595-
602, 2016.

47) Ginsburg, K. B. et al.: Low serum albumin cor-
relates with adverse events following surgery for
male urinary incontinence: analysis of the ameri-
can college of surgeons national surgical quality
improvement project. Urology. 137 : 178-182, 2020.

48) Hofer, M. D. et al.: Low serum testosterone lev-
el predisposes to artificial urinary sphincter cuff
erosion. Urology. 97 : 245-249, 2016.

49) Ziegelmann, M. J. et al.: Risk factors for subse-
quent urethral atrophy in patients undergoing ar-
tificial urinary sphincter placement. Turk. J. Urol
45: 124-128, 2019.

50) Malshy, K. et al.: Timing considerations for arti-
ficial urinary sphincter implantation postpelvic ra-
diotherapy. Urology, 2024.

51) Kaiho, Y. et al.: Treatment strategies for revi-
sion surgery of artificial urinary sphincter: A re-
view. Int. J. Urol. 2024.

52) RHEETT ¢ [TEREEHEGEFAEEOBIN] BC
R AR SR & O 723 7 2 PR OB G .
JREFIVEE. 29 3-7, 2016.

53) Strasser, H. et al.: Stem cell therapy for urinary
incontinence. Urologe A. 43: 1237-1241, 2004.

54) Mitterberger, M. et al.: Myoblast and fibroblast
therapy for post-prostatectomy urinary inconti-
nence : 1-year followup of 63 patients. J. Urol. 179 :
226-231, 2008.

55) Lee, C. N. et al.: Human cord blood stem cell
therapy for treatment of stress urinary inconti-
nence. J. Korean Med. Sci. 25: 813-816, 2010.

56) Yamamoto, T. et al.: Periurethral injection of
autologous adipose-derived regenerative cells for
the treatment of male stress urinary incontinence :
report of three initial cases. Int. J. Urol. 19: 652~
659, 2012,

57) Zhang, Y. et al.: A nerve graft constructed with
xenogeneic acellular nerve matrix and autologous
adipose-derived mesenchymal stem cells. Biomate-
rials. 31: 5312-5324, 2010.

58) Lin, G. et al.: Treatment of stress urinary incon-
tinence with adipose tissue-derived stem cells. Cy-
totherapy. 12: 88-95, 2010.

59) Jack, G.S. et al.: Processed lipoaspirate cells for
tissue engineering of the lower urinary tract: im-
plications for the treatment of stress urinary in-
continence and bladder reconstruction. J. Urol
174 : 2041-2045, 2005.

60) Lin, K. et al.: Characterization of adipose tissue-
derived cells isolated with the Celution system.
Cytotherapy. 10: 417-426, 2008.



56

61) Watanabe, T. et al.: Increased urethral resis-
tance by periurethral injection of low serum cul-
tured adipose-derived mesenchymal stromal cells
in rats. Int. J. Urol. 18: 659-666, 2011.

62) Choi, J. Y. et al.: Adipose-derived regenerative
cell injection therapy for postprostatectomy incon-
tinence : a phase I clinical study. Yonsei Med. J.
57: 1152-1158, 2016.

63) Gotoh, M. et al.: Treatment of male stress uri-
nary incontinence using autologous adipose-de-
rived regenerative cells: long-term efficacy and
safety. Int. J. Urol. 26 : 400-405, 2019.

64) Shimizu, S. et al.: Design of a single-arm clinical
trial of regenerative therapy by periurethral injec-
tion of adipose-derived regenerative cells for male
stress urinary incontinence in Japan: the ADRESU
study protocol. BMC Urol. 17 : 89, 2017.

65) Gotoh, M. et al.: Regenerative treatment for
male stress urinary incontinence by periurethral
injection of adipose-derived regenerative cells:

outcome of the ADRESU study. Int. J. Urol. 27:
859-865, 2020.

66) Mussano, F. et al.: Cytokine, chemokine, and
growth factor profile of platelet-rich plasma. Plate-
lets. 27 : 467-471, 2016.

67) Lee, P. J. et al.: A novel management for post-
prostatectomy urinary incontinence : platelet-rich
plasma urethral sphincter injection. Sci. Rep. 11:
5371, 2021.

68) Jiang, Y. H. et al.: Therapeutic efficacy of ure-
thral sphincter injections of platelet-rich plasma
for the treatment of stress urinary incontinence
due to intrinsic sphincter deficiency: a proof-of-
concept clinical trial. Int. Neurourol. J. 25: 51-58,
2021.

69) Chiang, C. H. and Kuo, H. C.: The efficacy and
mid-term durability of urethral sphincter injec-
tions of platelet-rich plasma in treatment of female
stress urinary incontinence. Front. Pharmacol. 13 :
847520, 2022.

MANAGEMENT OF MALE STRESS URINARY INCONTINENCE : CURRENT STATUS
OF ARTIFICIAL URINARY SPHINCTER IMPLANTATION AND THE FUTURE OF
REGENERATIVE MEDICINE

RIE YOSHIMURA, YOSHITAKA KURANO, HIDEO FUKUHARA,
SATOSHI FUKATA anp KEIJI INOUE
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Abstract :

Urinary incontinence significantly impacts a man's quality of life, particularly stress urinary inconti-
nence following prostatectomy, which has become more prevalent with the increased adoption of robot-
assisted radical prostatectomy. When conservative treatments have failed, artificial urinary sphincter
is considered as the gold standard for the surgical treatment of stress urinary incontinence, because it
is associated with high success rates. This paper reviews the history, design, indications, surgical tech-
niques, and postoperative management of the artificial urinary sphincter, along with a literature review
of our findings and a discussion of the significant complications associated with this device, including de-
vice failure, urethral erosion, urethral atrophy, and the need for revision surgery. Also, new treatments
such as adipose tissue-derived regenerative stem cell (ADRC) therapy and platelet-rich plasma (autologous
multi-platelet plasma) for stress urinary incontinence have attracted much attention. Clinical trials have
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shown that these treatments can help. We anticipate further research and advancements with regard
to clinical applications. (Nishinihon J. Urol. 87 : 45-57, 2024)

key words: male stress urinary incontinence, artificial urinary sphincter, adipose-derived regenerative
cells, platelet-rich plasma
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