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HEREE  BEKRE

FHAENEZHZ HA U B RENERES VIR

ity

BE AERETHWRTHZ5TI/LT7Y B (ALA)
OBKAEAK LD ENEN (PDD) & XREH
# FEEAEL CERIEEOTFENEORHERM LM
LEe, Z2oCPDDMENC X 2 ERENBHME RN
(TUR-Bt) i, f%0OTUR-Btt LT, HERT B
RABREZAMTIZENRENATVS. ZOPDDIZEK
MTREMKESL, ERZATWEN, EATREME
HOHMEFEL LTRATL TV, - FLEBEREOREL
PhotobleachingB & % LEFME ML I BRI~ 2 -
LREATVA. SBEIOERVETICNT SPDDB &
U'PDD#B) FTUR-BtO N DOZHR /i = BiERLEERIC
INBETETHD EMTREEESBCHTLHALA
% A\v7-PDD#E FTUR-BtORRK L MR T 5.

Transurethral resection of bladder tumor (TUR-Bt) guided
by photodynamic diagnesis (PDD)

Abstract Photodynamic diagnosis (PDD) with
intravesical application of 5-aminolevulinic acid (ALA)
as a photosensitizing agent has been proved to enhance
the early detection of non-muscle invasive bladder
cancer, particularly of high-grade flat lesions such as
carcinoma in situ. Furthermore, it has been shown that

transurethral resection of bladder tumor (TUR-Bt)

FLEBE - MEX  RASELHIRSUENE

T783-850 mAREETEEE/E

TEL 088-880-2402, FAX 088-880-2404

E-mail : keiji@kochi-u.ac.p

Keiji Inoue - Taro Shuin ! Department of Urology. Kochi
Medical School

under PDD guidance reduced the risk of residual tumor
and subsequent intravesical recurrence compared
to conventional TUR-Bt. It is officially approved and
recommended as a diagnostic procedure in Europe,
whereas in Japan, it was administered on a clinical trial
basis under doctor's initiative. There are many problems
concerning accuracy of diagnosis that remains to be
solved such as false-positive findings and photobieaching
phenomenon. The actual impact of PDD and TUR-Bt
under PDD guidance on recurrence and progression
must be investigated in prospective randomized trials.
This article describes recent facts of TUR-Bt under PDD
guidance using ALA for non-muscle invasive bladder

cancer.

Key words : /¥ 0i N, EREMEHMEEYE®, B
B 57317 /B

L

BEEIIBVWTBEROT% 2505 REEMIE, &
RSB DM LB # (transurethral resection of blad-
der tumor (TUR-Bt)) #*E#MOBE—BRL 2h, EEE
FHATEZEPITE2,, £6TFRLBOTAHTH 3.
L#L, TUR-BifiZOBRABRIERIEOTEAT
50-70%. WRYEEOTIEMATIES%U LT, REMEE~
DEBLEA 5% 0%EBETHL™. TUR-BIRAOE
KAERICE HERT S508RL BREAEED
TOEEL &N, 25ERMRESCTFEREL LOFHF

323



AR ICHB LA WREOREINEEOBERIIK
AMETAZENELNTYA, 2% ), RECEBKS
OBKE L CEREROB LR, ChoORRRNEE
FPERLCREOEESAE LML L. EITEF, BV
BB TRE LAtheessns BBy - it
OFLVREE LTEE STV, FRTIREREEEK
HizHT EPDDB L EFORREEHT S,

B %

LMD LD, EXWERETHVA-BEEENOBKL
BERERFEATVA REOKXHZNBN (photody-
namic diagnosis (PDD)) % ## (photodynamic therapy
(PDT)) ORBIZ, 194F #1714 YORFEANED
RRY, 1960FE~T FHELT 4 1) Y8 {Ehematoporphy-
rin derivative (HpD, Photofrin I) DRR» 680",
19784ER KR & LTOL—F—0FfAIC X - TRENIC
LR

WR B R M T, 19644 Whitmore WF Jro" 2
Tetracycline 2 UV light* B THH THEREICH LT
PDD%4T -7 LictsE 3. 208, Kelly JFS" B
oL TAT PHENLT 1) v EX{Ehematoporphyrin
derivative (HpD, Photofrin 1) £ A7 — 27T EAVT
PDT®4To 1.

BAT, 10834 Hisazumi H5" ORI BEEIEH
(46M) \<HT 2PDTOREFBATH), TOHRLHM
HWICEMIRTENLA, AT LT 1Y 2B
SHBE5ICLAARARELELTARBERGE YOR
GEEV-F—BKSEEN I L 2ERBEXORER Uy
SEEEAKRES Do

L& Li#ESE 573/ L7 B (5aminolevulinic
acid (ALA)® % iz Lo LT oMERARAN 2 VAR
=HW RO - MR, 2 5iILudwig MaximilianK#¥T
Bandpass filter system (375-440nm) M A7zBE% €
J vk BEREIMREN, FALASLRELEL TEROE
ERLABELLBETIFEXTRBIIDNEL BE
KL e, COREZBWREBLUFPDDYAT A
OME - HMRLERE LTPDDABUEEZATVS,

HHE (EEBMYE-PODY AT L) BV
Bk (Fig. 1)

ALAIZ, 19874 IMalik6™ 12 Lo TEHNEIIHT 2
PDD#PDTIE B HABRZTHPWHE L TRESAL. T
FALAR, E4ATRIFVIVFITHATARAZ V==L
CoAtZ N HLALAGHEEICINERERDIXR
Ti N AEERLT ) BETHY, sO0TAN
LATFOEYOXBENRETSHS. TORALA BAKE
¥z L D, porphobilinogen (PBG) de@ah, BT
3 /BE¥iC X Y uroporphobilinogen IIIAf, 2 & CBLREE
EE¥| X - TCoproporphyrinogen IIA*EEREND. £
D#EI 3 ¥ F) 7THATHE{LEEIC X > TProtoporphy-
rinogen IX#f, % &iZProtoporphyrin IX (PpIX) A%
& sna. PplXiiphotoactiveTH D, WX (375~
445nm) CTHE = KRG EE (590~ 700nm) EFRKET
"% Fmi, PplXidferrochelatasedfis L TOMH
ETHRARSEASH, ~A, EYLVEY~ERBEN
5. MEBRSENAHEY, EREACESPICM) AL
n7i AEEOSALALFEHRCV>2POoNRBELTE
T, I b3 ¥ ¥ THTProtoporphyrin IX (PpIX) 2%
SRENLY, ERMBTIR ChoBBIZBVWTT4—
Frty 2 @AM 2, PpIXASRIIREBRMTSHS. L
L, MEHMTIIPBGET I / BEDFEE Pler-
rochelatase DEHET 2 Y OBEOFHRYE, I -HE
BEASREOET L LIc L o TPpIXESR P EMAE
beEhTwa"™, Lo TALAIC X ZPpIX#EKiT
BROCESCTRELYY, HICREBLEETIZT: 1LHE
EBFREIFAEEY, RER4E, ARIEBRELT
Medac GmbH (Wedal, Germany) #*#i&¥ % Lyophilized
5-aminolevulinic acid hydrochloride™% BEACHT 7 %A L
LTRELTWwA.

EBRORFEFEL LTk, T TALAZSRERE S b
1] % Lsodium hydrogen carbonate (NaHCO:) 50miT
BML, pH 78~ 80 W% BRAKSENTI. &
5o~ 3prM#SIcALABBM TS L& PDDY AT LA
PRAVTHELCL - THELARERETARRY
cEEtT3 BHERAIZPDDYAF 4 E L TKarl Storz
Endoscopy Japan¥kASHROBRETAAAT VAT
% (Endovision TELECAM SL/IPM-PPD System), Y&



EH2HBNE A L ERENEREE RN

Fig. 1 5ALA-PpIXER - AMAE

573V 7Y B (5aminolevulinic acid (ALA)) i3, #RATY{(2»DHE#EET,

3 } 3 ¥ FY) 7 A Tphotoactive’ 78 F 17 4 1) ¥IX Protoporphyrin IX (PpIX) iZ4£#

Baih, TO®~AL FYLEYIRBEND.

Table 1 Clinical studies of PDD versus WLE : sensitivity and specificity

s ; Sensitivity (%) Specificity (%)
Authar / year of publication (2 References) No. P1s (samples) POD WiE DD WLE
Kriegmair M. et al. 1994 (15) 68 (299) 1000 - 685 -
Kriegmair M. et al 1996 (22) 104 (433) 96.9 727 66.6 685
Koenig F. et al 1999 (23) 55 (130 870 840 50.0 -
Riedl CR. et al 1999 (24) 52 (123) 946 76.0 430 -
Filbeck T, et al. 1999 (25) 120 (347) 96.0 675 350 664
Filbeck T. et al 1996 (26) 50 (130)™ 778 - 330 -
Zaak D. et al 2001 (27) 605 (2475) 934 - 653 -
Zaak D, et al. 2002 (28) 713 (3834) 97.0 - 65.0 -
Landry JL. et al. 2003 (20) 50 (50) ™ 895 - 871 -
Grimbergen MC, et al 2003 (30) 160 (a17)" 97.0 69.0 490 780
Hungerhuber E, et al 2007 (31) 875 (4630) 920 76.3 414 -
Inoue K. et al 2007 (unpublished) 8 (639) 929 790 617 836

*1: post TUR. "2: flat lesion

(D-Light AF System) 38X UX#F (PDD telescope
30°) RMALTWwS. ZoXRRETOBEEE (white

PEWE

light (WL)) E— FBIUHXEBETZ2WEL (blue
light (BL)) E— FAEIRHIER, PRATETHS.
NCE o TAE- FTOR—RROUMBRVER LL-TE
NEBHERBONKEVAZ. L LLEERBIULE
HEIZ, FATERREXRRETH L.

HRBHERTOALATEV/PDDOEFRRARE LT
Iz, 19944 Kriegmair M5"™ OBKEEEMIC BT 2 8E
HRATH), FOBEMEIZRELIN0%, MRESS%
Thot S6IZESIE BRBIMEANCBNT, @R
DEEARTORN L OLBEH Ty, NRECIAE
E£2PHuh o, BERPDD%I%. BHEXETBER
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Table 2 Clinical studies of PDD : detection rate only due to the positive PDD

Author / year of publication

No. Pts

Detection rate only due to the positive

PDD (%)
(# References) (samples) ATl lesions S Dysplasia

Kriegmair M. etal. 1999 (32) 208 (328) 250 - -

Zaak D, et al 2001 2n 605 (2475) M2 568 385
Zaak D, et al 2002 (28) 713 (3834) 421 528 303
Filbeck T, et al 2002 (33) 177 (636) 149 570 4.0
Hungerhuber E. et al. 2007 (31) 875 (4630 383 434 307
Inoue K. et al. 2007 (unpublished) 86 (639) 284 288 279

797% L PDDHF A EICH . BEFET0%E LA LHBE
5 S ZOBRBEE PO AREERRBATDN, 4
% { DEESEYH SN, Hungerhuber EY Ik
ZEENESTSEM & v RS RER BT SPDDEKME
DEELEY, ZhiTORE"™" TPDDIZEEME%
(77.8~ 100%), ¥ RE590% (330~ 871%) T. A&k
ETBEOBETE% (675~ 840%) ZIXBBLO0. ¥
BEF685% (664~ 780%) Tid®% D EVWIERITRE
ATV (Table 1). % 5KPDDTOAMME L R RWE
\FBE42% (149~ 421%) T, LEEPM (carcinoma
in situ (CIS)) @434~ 570%%REEN303~ 440% 13,
ﬁﬂE@Eléjb&t‘i:HEL:‘L&blﬁ&‘t‘é‘mt&ﬂﬁ’éh
<E )RS PDDRIBEREOBHAATHIL
w23 (Table 2).

AR TOWREHFRICBIZAFTOPDDE L TR,
Fo4 DHRE L BREIBEAICBY BB ROTH
n¥ FOBEFEMICT, R3S ™. =5 CRID
HEvid, BReESeR (630BE) ICBWVT. #HHE-F
IIMREEOD %, HREGLT% HET- F iz BREET9.0%. %
REE836% T, ROC B - p@TEM (AUC) THIEL
FBWED D, EET— FEERICREL LTORNYE
wEWIRETHoR (p=0041). BELBICEETS
FREME, FLFRME BRMEL FizBwTHEM#
<H ), BEME BWEHL b ICPDDRERD =85
Ihb A BNEETHo . FN PDDTEHL L
7:CISMD288% 5 L PR D279% 12, pEROBEXET
RREELAZVAETHE L, ThiZ TORELAFDR
F2E&ERLTVA.

Z®hkdi-, PDDREROHEKFETBMELBLT
BUREIIES o PAEBEEOFHEHFREDIDLE
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13, CRICRERHREE XOXLHRECALAOKE
LoRME YOLWENREL EAER OGN, KIE
gizH TV W, 7z, PhotobleachingR# (WEEEL
DESH-ES BEBEORTE) DBHTERICTIREL
2D, BARESHOREZMETHS. Stepp HOY 12,
BB THE £ et RS SH10B TR
M62 0, BEEOERMEMNICEELTREL, TOBUR
BRESNEVABREABEONEEFE (oIl
FRLE 0L |=PDD{iPhotobleachingR& IZH¥ 9
B H ), BEMEOR LS ICEHEEY
B EREVREORTIRLONS. (Fig.2)

PDD#EN FTUR-Bt (Table 3)

PODIREZ2BWI-BEoT ARtWkomMB L
CHEEHEIAET RN LBV D HExRDERER
B TTUR-BUES = 317 2 MERATER, HEkl~ 128
Hic B THR@ET% (192~ 531%) E®mVTY. T
#L<T. PDD%HV7:TUR-Bt (PDD#iBN TTUR-Bt) i
Blicsi 2 MERFREPRE6% (0~327%) EHE
gL, %Diﬁiﬁr}‘ﬁw“énfwb""’. T BKAER
{=BILC, Daniltchenko DIS® i, B L02FE M BT
AEEREFEFRELTS, PDD#B) TTUR-Bt 51
CIREEM M4 A T4A%, BEXRBETTURB
ST MBI R0, A THREAEELBOLL
LTwd (p=002). %5icFilbeck THEOF =74 i,
BB R BV TR BN TOBRRARREICHL
<. PDD#EITFTUR-Bt 8861 & &M T TUR-Bt 103
B OEBEREToTVwA, TOER TUR-Bt&OEE
SAfE|:, PDDABTTI2806% (RMIMM+RE205%
H). 850% (430# A). T1.0% (860» B) T. BEXRS



A-1

B-1

C-1

D-1

WLE

£ N TR
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PDD
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Table 3 Clinical studies of TURBT guided by PDD versus WLE ! residual tumor rate and recurrence free survival

Residual tumor rate (%)

Recurrence free survival (RFS)

PDD WLE
Author / year of publication = -
(# References) NoP  ppp WIE  RFSmae MUR  prgpy, Med
(%) Follow-up (%) Follow-up
(mos) (mos)
Filbeck T, et al 1999 (37) 120 0.0 192 - = - =
Riedl CR, et al. 2001 (38) 102 160 390 - - - -
Kriegmair M. et al 2002 (39) 101 327 531 - - - -
Filbeck T, et al 2002 (40) 191 45 o2 896 205 659 212
Filbeck T, et al 2003 (44) 191 - = 850 430 60.7 420
Daniltchenko DL et al 2006 {43) 102 - - 410 420 a0 390
Babjuk M, et al 2005 (41) 109 80 370 400 224 280 207
Denzinger S, et al. 2007 (45) 191 = - 710 860 450 830
Alken P, et al 2007 (42) 604 290 292 820 240 810 240
Inoue K. et al 2007 _(unpublished) 43 . = - 80.7 334 = =

B FCi2659% (212 B),607% (4202 F),450% (830%
H) EHEZEBHTVA (p=00003)*",

B4 HALAY BV APDD#B FTTUR-BtY MfT LT3
h, *ORFOERTI, REEBBEAICBLT, BE
Mgl (#BH) 334+23 (288-380) » A TOBWKA
EREANATH), FEEREFERRT=T2%EIN
ETORELASORGLEMETL TS,

% 5|2, Filbeck TH® CoxlfINnH— FEFNVZH
v Mo £ ), PDD#B T TUR-BtiiHazard ratio 029
(95%CI 0.15~056) &, ThE&FHYLATFRUER
FTHHLLHELTSY, PDDMBITTUR-BUIBEA
BREFBHL)ZTRMIHZLEFLLNE.

EIfEA

PDDIcEWT, ALAIZE D ERENBIPPIXIIEREE
WETHY), LRBEELELTIREERCCHEEL
rossEREEYRLEREIAIEEETSHE. F1E
OEBAE TporphylinD M E AT 5720, 741
CEBE~OBRSIERLELL. LA LALAOEBOKE
LERBEOREG, BEUFMEICEES LALARE
g2 h ", EMAOBREN VLD, EEOHRL
74 vERELIZRE ), REAOMELTOZITY
ABAFEOHBRZESHTY, BEOHRERB LT
FREY—AZCBEHI0AEENDY. —F, BRAR
SEnd4id, MYEPpIXOR il B RARS #3057
T, EOBSOBELEHB L THINFOLILEMTH N,
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AL AT EEV T E LY, BEENICIARERIE
BRI NALVEERZ®Y, &6, ALABBATSL
PEERICH L TEBRE R SRR E £ 1T 5 A Filbeck T5®
OB TH ARAREEORERBD T, REHFITRLE
ThoLBEEINTVS XB HRAOSEEFATOME"
2FH 4 DER T LB0TH, BE~FSEOCBENRNIE
BEPHLIOAT, ARARECHFRE: LOERLESN
HRERIRBH TV 2V,

LD

FERBREICBTLALABKEAEAIZE ZPDDE L
UPDD#BI FTUR-Btiz, #ERICMBT2BFICL-T
KEGEFICLSLEZLRE F—uy AT Jh
CEFABKRBICESTIRAF2RKEZITT. PDDH
E#KIE s h, European Association of Urology (EAU)
OH 4 ¥4 vicBvThlevel of evidence Z2ak L THR
EnTENY, BHOE—BRIZLZVS2H3. L2L.
AHEORKTIZ. XBRZIHWRTHHALAB I TRPDD
VAFADOEKRT 4 N F—HEW SN LHERTIEER
RETHH, REERCHILEGERIC L SERFRED
BEHEVONBERTHS.

&%, ZOBERLETICHT APDDE L UPDDMEAT
TUR-BtO M O 2 £ 11 6 & JAEBLBUBIC L - THE
FTRETHD.
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