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PHOTODYNAMIC THERAPY FOR SUPERFICIAL
BLADDER TUMORS
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Photodynamic therapy (PDT), using hematoporphyrin derivative (HPD) and the red light (wave-
length 630 nm) of an argon-dye laser as the source of excitation energy was performed on 46 pa-
tients with superficial bladder tumors. Two methods of laser irradiation, (1) focal PDT using a 400
p#m quartz fiber through a cystourethroscope in 22 patients with superficial bladder tumors and (2)
whole bladder wall total PDT using a motor-driven laser light scattering device in 24 patients with
multifocal carcinoma in situ and/or dysplasia of bladder mucosa associated with multicentric con-
current superficial tumors, were used. The patients in (2) had been referred for total cystectomy,
and 19 of these 24 patients had a history of several transurethral resections, hyperthermia and/or
instillation therapy. HPD 2-4 mg/kg was i.v. injected 48 to 72 hours before PDT. Judging from
the results of 60 protrusions treated by focal PDT, the light power should be 200 mW/cm? for 5-
10 minutes or more and the total light energy should be 100 J/cm? or more in tumors up to 2
cm in size. With focal PDT, 4 of the 22 patients had no recurrence with the mean tumor free
time of 20.8 months. In 6 of the 24 patients treated with total PDT using 10, 20 or 30 J/cm?
of light energy, there was no recurrence with a mean tumor-free time of 7.5 months and there

was no significant relationship between the recurrence rate and total light energy used.
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ERCEER D & & bEF PDT wwkld % EREY
HELTERBIh TN, —F, XI¥, Mk
T & OBYERIF DS £ 5 Laser (Light Ampli-
fication by stimulated Emission of Radiation)
BBROBRIC XY, WEROBRCKLBEOTHEHLES
LR, ¥R A—V 7 s A A-TCOXRFEICLDHE
PEBHATIRE L I nlel EMmb U —F -k AV Tc
PDT #3 %, ABEY, BN & £@ESHEOBRIC
IGAIRTWA.

bivbhd 1982 LK, #7E#E B M3 %
PDT DEEEGRE L TR %Iy, T TrHE
Wwhic V& LTERS®. AR hETRBLN
RS RN T A L L b, PDT OFT %HH
BEB IUSBOMKL &, BETFOEREITR-1
DTHEET 5.

REF B L VFHE

L —%— ¥B4tx focal PDT & whole bladder
wall total PDT (LLF total PDT LBET) D25
e L.

1) Focal PDT : xf %X CIS % epithelial dys-
plasia% o\ K1 MBS (Ta~To 226 (55 20
B, &26) THY, TOEEMERKIATRER
PE10G, FLBURIEEEM: 6 6, I X OFRALBURIEEEME 6
Glchy, EREEEIERENES M, SRETHTS
Sic. HBFHERE Gl 76, G2 84, G3 7
I TH > 1= (Table 1).

Fit HPD (Oncology research and Devel-
opment, Inc., Checktowaga, New York) 2~4 mg/
kg HE48~T2RERE, TV BRV - F-%KE
(Model 170-07, 375-03, Spectra-Physics Inc.,
Mountain View, Calif.) X b RIEX h 72K 630
nm DOFHFENEER 400 um ORHE7 13— 12 T
FEL, EHEMEER T » 13— %0 & EEx
& DEREY 1~2cm iy, [BEY&D CTLGHE
WA TT I > 1. SRS, BBRIEF 185D 37X
K= hF=FAxRE L, ERREKC THER
1Tl e

2) Total PDT : gikcth: [EE5 LA O BFIERI 8 ~
94 FF X b4k (selected-site mucosal biopsy,
SSMB) #177c\>, J5I7s CIS R epithelial dys-
plasia DR Hhic 244l (224, 2B xR
&L ZhBEMDITE ML primary CIS
2%, secondary CIS 5, & RethkRAEVENTR 4 1
5 CIS 13, S&RMUREVNE 4 6ITHY, oM
opm R BEE W GL 44y, G2 1441, G3 66T
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Table 1. fEfH (focal PDT)

iE B %% 2245 % 2081

& 2

£ B 37 ~82%%
(F#  63.8%%)

A2 4~38% 8
(E#H21.471 8)

R HERAEE By 1

%% 9

FLERRIAE B 1

%% 5

FEATURIAEE Bx 3

%% 3

BREME GlL 7 G2 8 G3 7

Table 2, fEf (total PDT)

E O K 2461 5 2241
'S 261

F W 30 ~ 6%
(3#3959. 3%%)

= 1 ~31%H
GEH13.57 /)

lEg s, (A) Primary CIS 9

(B ) CIS with previous tumors 5

(G) CIS associated with multiple
superficial tumors

(D) Multiple superficial tumors 4
B @ g Gl 4 G214  G3 6

#H-tc (Table 2). ThbOFEGIL T X TEMERH
BT OBIG & E 2 bhlch, BRRENGBELYFEL
toted, BEOEREXELS X T PDT »fEfTLA.
Focal PDT [t HPD 2~4 mg/kg * &
L, 48~72Hfflt%, YRR TR L= v . —
z —HIE B BETRE & BERETFR TV BE» L
BRI N % & — % — EKBIBEDEEE 2 FBEHEE (motor-
driven laser light scattering device)® % F\T
PDT ®#SEMiL Ao ¥ PEENACABE ALK 200 ml
AL, BRERBEHREETERE X 0 BEMIRT L
DRI E T Smm MHROMBRE 2T, Bbh
REREREY 2 v o 2 AT HE =5~
B ENC IR O RRMTH @AM S h 5. b
BT 5N TI A~ OB I M b D v — v - K&
E7nav e BF LV —F - X DFHINCT 4 -
WD v - — Ak ANT 5 &, scattering devi-
ce DBFMIER L I E COETA ©— F HH B
RS IR, W BN AIER Y b —E O BHAH T
ThsH. F21 FREIK 3 8% 4 %8 % 58 L T scattering
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Fig. 1. PDT (HPD 3mg/kg #F, 7r=v«@mEL——
200 mW/cm* FR4) H%OBEMERT R
Table 3. JCifEE & HUEH R (focal PDT)
& % = <lem 1~2cm 2~3 cm >3 cm
neEg»R CR PR NC CR PR NC CR PR NC CR PR NC
Jirag:Ndis T
S (mwome) TR
~5 2 5 2
150 ~10 1
~20 1
~5 4 2
200 ~10 3
~20 1 1
~ 5 11 3 2 1
300 ~10 8 1 2 1
~20 2 2 ] 2
£t 32 6 5 7 2 3 1 2 2
device ¥ EMACEA L, BB EEEEERT i .

CENROHOENCAE TS X ORBEEL, ZRHY
Tisotc. WHrhEEEEE Y E T 5 EH T
focal PDT » %% TUR %ffffi L7. PDT#T
BIIFIBR 3N AL— v I T —FTAKEEL, £BR
WA TH 1 ~ 2 BHEBEMER Y T8 - 7

B ABRE RIS 5 BAYT HPD #5442
FBENEERREEY 100 lux DUF SRS Lic 5% X
AL, ¥iol » ABIGESE XETTOST & L
fo. BEHOBROAEIRARE, Bk L 04
Bz X it -1

1) Focal PDT : focal PDT #%DAEEC X IE
B LDOBETIT v — ¥ — KR ES X v EEERT
FIER ER Y, M, 74 7Y VITHSZED bR B,
Z O TOEBOEIE, MEXBEIhih -7
KRS 4 ~ 7 AERCILEEOEEEE, Q&5 FME
Ko Fem, FEAHR UL chb o ki 28
RARRE L7chs, T DBIXKEBIZIGR L, 93 ~ 4 HTIE
TR RS b, JERSHBEENR LA
RANCHF TN EFTRILRD Shish - e (Fig. 1).

Table 3 (X I6FEFNC i) 5 Bt EH0MIC D X .
U= =KD NEE & HURE R & OBIRERET L
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Table 4, B&tk=x 1 ¥ —B LHEEHE (focal PDT)
& 5 7 <lem 1~2cm 2~3 cm >3cm
EELR
CR PR NC CR PR NC CR PR NC CR PR NC
Bast=r ¥ —F (Jlcm?)
< 50 4 1 5 2
50~ 99 13 4 2 1 1 1
100~149 5 1
150~199 7 1 2 1 1
200~249 3 1
250~299 1 1 1
>300 1
&t 33 6 5 6 2 3 1 2 2
Table 5. FEEKR#E (focal PDT)
BHELL BEDD [EHEF H
4 7 5 16
PDTH M (34,24, 14, 11) (12,12, 9, 5, 2, 2, 2)
PDT + TUR 0 5 0 5
G803 1, 1)
P DT+ 0 1 0 1
(25)
Hi 4 13 5 22

LDTHB. BREC AV L — ¥ — JERR Bk 150
mW/cm? 11 @, 200 mW/cm? 13 &3, 300 mW/
cm? 36EE TH-Te. BER 2cm FTOEBCE
Wi 150 mW/em? D BSHTL 10 BB+ CR 112
BB D LT, 8EE L NC Thotonl, 200mW/
cm?, ¥ X0 300 mW/em? 5 LA LD RS TR 45 fE
BH3IEHC CR »Ebh, BHo8EFL PR
T NC 3@EDdbhinhot. 2em HUED 5 EET
FOTEL, WThoXBER $WTh CR 2fbh
3, PR 1%, NC 4BECH-%. —F, B4
¥=FAF¥F—-B X DORETTIE, 50 Joules/cm? LT
DS T L em KiOEFH T 1 CR 4GS,

PR 1fEE, NC 5EETHY, 1~2cm DOJEE T
12 NC 2[@B T Hot. 50~99 Joules/cm? FELHZ
BT 1om Ko lEE T CR 13JES, PR 4[&
B L RIFe UEELHRY B bh s, 1~2cm o
4JEH T 1B NC 23R » 5 h . 100 Joules/
cm? Ll RO\ TiX, 2cm LITF O 22 B
NC 3386 ¥, CR 20[E%, PR 2HETH-
fo. 2em BLED 5 BT WCTUL WA OBE = %

() PEEREH ()

NF-—FIE T3 CR 37%L<,
4 BB TH -7 (Table 4).
Focal PDT DAL Table 5 oz &<,
PDT BRI\ CIGEEFIT 4 FlicE#20.874 A
fd, BREZZD T o\, FTLEROZDHLALLD
117460, PDT HIEBERF LD 5ATH 7. ¥
7o PDT & TUR 55 \\IBENRSS OBRKOHHEY
fIi8 - 12 6 BIEBPICTERL D bhvic. BRISESIC
B ABRBULBRE Lick b, BEHT1 6, Bat
BEBERR 7 B, JEFRSHERS BITH -7

2) Total PDT : {(ffH, 1~ 238 TiTin - FEht
FRE CIIEERERC— LB EDSEE, Hi
FERZE(EARD bhichl, —BOEHCILIEEHE
EEWTHENERETRAVEEShi. PDT HifT
%, BELFIRR, R, PERAE & o BERIRE
RAOHBLL, ¥7 ~10RMEEE L. ZhboRhis
BHERC VBB R OB ERD Hhich’, A
EOEACI VTR 1~ 2 » BRI AR ¥ T
B L. LasUieh s, MigiEENAEAS 100 ml X
TTh-te 1 §Tik PDT %, mSEOTHEHIM KBE

PR 1&g, NC
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Table 6. EEFRE# (total PDT)

B el
B ¥ —F(J/cm?) : A0
10 2 (11,22) 6 (1, 3 3 5 6 7)
20 3(1, 2 4) 7 3 4 4, 6 910)
30 1 (5) 4 4 4 9
>30 0 1 (4)
PR
Total PDT BiJh 4(1, 2 511) 73 4 4 4 6 6 9)
Focal PDT #£/ 0 5(2 3 4 910)
TUR #tH 2 (4,22) 6 (1, 3 3 4 5 7)
() REEREM (B)
Table 7. FEMSRET LEEKRRE (total PDT)
FRET  EAK LA o BB E
BRI 0 1~3 4~6 6 E< A B C D Gl G2 GS3
BREL 8 3 2 1 2 1 2 3 2 2 6
BEZ->TUR-F&EKL
BOVRITER 11 2 6 2 1 3 7 1 2 7 2
BERE 2 FEBR T 4 1 2 1 1 2 1 1 3
i 1 1 1 1
£t 24 6 10 4 4 2 5 13 4 4 14 6

EREZENHE L, REEEYRER Shie.

EEpRR Y 6 B EH 7.5 4 BB REZREDTED
T, By BFOERTHLMIL48 v ATH-T.
BEHE=5 ¥ — & LB RABDOHRE T 12 10 Jou-
les/em? JBEHT 24, 20 Joules/cm? fB5HT 3 4, 30
Joules/cm? RgFCix 141, 30 Joulesfcm? L) EDE
STREERARED bhT, BRAKS X0Z0H
MR\ T b B =% ¥ — B & Ofc—E O
b bl -7z (Table 6). B3 18 4t 2 flcix
TUR & & hRFFUBFREFIEEI R, 28IV
BH ABOBLEFEREL, PDT WEHTH-1EE
Zohi. fbo 114k TUR, BEBFERERCI S
BELSTinbh, ARNCEABEFTTHDL, BR
YRVIEL, BMRENBROBSIEANLEL DR
fo. 4 PIEEENESRRAAET I h, BY 014X
total PDT #oBER 3 U CTHEMARBRKFOBIL &
Ex bhi-ht, BEOCEBRLD, LFERENBTI
R, 20» BBt L. BREBRDRFTH -8
#+ PDT &EHHl 1651 EREFORN LRIT 2
b, BAREENCEE R S TR—EDHE

A Primary CIS, B CIS with previous tumors
C CIS associated with multi. superf. tumors
D  Multi. superf, tumors

FEERD bk hot, PDT BHFAITIE G3 ©
FEADED bhish oot L, PDT E55 Tk
G3 26 Blc@Ed bt (Table 7).

BT AR EIE L 4601F ¢ AICFED e, Wi
hPBERDOTHY, AR I VERELE

% =3

pEbeEE k3% PDT o B i 19754 Kelly
LOBEPIIRED. HO XERN~< Y ABEERC
xtl, HPD & 400 W Compact-Source Iodide
light #AVWCHEDORELXNEHAEBEH R
BEt Lic. ¥ BRI b REBEMBERESC A L
T PDT %17\, BHI h BEEOBENEDL
hi-r @& LY, HPD %A LcRERBENERC
T BEEHE RS L. —%, Jocham L TERE
IRtz Brown-Pearce carinoma %L, HPD
BEFR7 ATy« 5L —¥ —HORRSEWRLT
L0, ERCHWR6IET N TORICEN I ERBE
HET, 5B 2ERIEBEOZEHANRD b L
#|E LT3, HERARIT1983E LR AR BET A3
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BEt4Xh, Tsuchiya 5t HPD 2.5mg/kg &
B~ T ATV s BmEV— B L, A
HERENIES 8 flh 6 flic CR MBS o LB
LT\ %. Benson KWW 4@ CIS fEFlic HPD
2.5mglkg ##E L, & D3 ~48ML%, KR 630
nm D7 ATV« BFRL— ¥ KB XS PDT
YRTL, £0CBEBEOHEKERD TS, bhbh
L ELEMEREDEEE 9 A focal PDT %17k, Zh
b DIEBIAE LicseiE it ER 3 5 BAT XA E
# X OBSEE L NEEHROBEK I O W THREL
7. BPED Lz A, HPD #E58, HPD #&5ns
V—¥—JRE E CoMHE, v—¥-XoXRE, B
SRR & DRI B L CHRERERIIB LR T
Wi, bhbhisy ENEEASA HPD
HRBEREL X — N <y A e b EREBEERC X
AHESHROBRH P LELhI RS BIVCh
¥ TRE Shc&RHERIC 3135 PDT DHEHD
&% LC, HPD 2~4mg/kg #H 5L,
48~T2BEHIRIC U —F - HBHEH T - 7. Laslix
25, Benson 53 HPD #5 3 Kifd]th & 48 K§f
BTORBLHT X A ERDRECKELERIZED R
Ko tcbBELTEY, BEDIRLYILITALIR
B, 4% HPD oEHABERNCEOMIIC X
ZEBHEGE ETEAMKC I 5 HPD B0 88 H»
BEETHDLLEEL LN
BHARCE LT, MEEBEEREY £, £<
DH|ETIXER 400 ym FIED 74 -V 7 714 A —
THFELIVv—¥—Hx EE 1~2cm OFHK B
THrHEY BT wa. bhibhd PDT Btswif
itz 0K (focal PDT) d &z L b PDT %47
v, ERRUCHEED Z& R 2em UTOFRES
Eg 200~300 mW/cm? 54 LA L& 5\~ i3 100
Joules/cm? LA EOBS 21T e iX CR R CTE
B LORBERBI. L Linhd, TOHRDBIREE
¥RBrL, 2HFEERESH, B IBHALERD
TUR OFEx EEZ DL XEx ihot. Th
CHREFOBERIMLHRETS &, R, B
BEEE 7, JERSERS TH Y, EEEGCNT AR
I b, [EEMEETT S O EBHRT R
I 5ER’EL, focal PDT 0K T SHBERO—2
t#Exbh. BEbhbhOBWT WA 7 543~
RS INEL, PDT DOHEE &/ 5 BHRCBA
NhbBHZ L, BEENIKELDEHE V- —BEH
RATRE & e HIEAREIHAT S &, BREROR
striREEe s &, ARECHERES. CIS L0
T LCRBHDBTHEL RS e, XREST

T ARBHOFHEEECERT 5 D LEEI A,
Benson & 3R TWBZ &, focal-PDT Tik
BAEIED TN, YROZ LA LRFTEESR
DI ILCIZBAN DS 0 EEL bhi. BRATE
focal PDT 1% TUR wfHB3HERELZVLT,
TUR D@ & I % X5 bRt/ ESR BR%
CIS, BEEHO & #HLBRTHEZIE A1
ExETHrdDEELDRE

#iE s L & CIS % epithelial dysplasia %
AT BIERR I\ T focal PDT (@Gt & 752 &
BRI s, bk s ORI T AR E
LTave.—x —4iffic ks BBETEELE L
EEBeEE e RAHEE Y BIFE L, PDT 2Tk &
DEEE D FA L BRI X Y E#E TD scattering
device' DFETTEEEH BERLBRMIE O Y ZE It U T
EXhBI®, RROBKC SV CHEECEC—E
BO¥Xox ¥ - DBHNARERZ L THB. EEOD
ARLISHZ bulb tip type D 7 - 1 -5 — D WIS
REIRFEE - 5 B AA O KBESREFIA L
BRETFFEESD 7 &, B\ {25 D total PDT i©
BT iR & Ty%. Benson 5'9 1% bulb
tip D 7 = 1 3 — % A\ 10810 BERRHESIIC £ /B4 %
fFlows, #HFETS TaT: OFEETIHENZEDOI
Tehoteds, CIS Ext LTRBHAERENELA,
CIS D& *HF L6k CR BEL R - EHR/EL
Tw3b. bhbhoBi: focal PDT D&, S b H
Sl Z &L, total PDT THWAEXR=® L ¥ —
B&CREESESOREIIEETH Y, bhbhil
HEFTHREHERR X LT focal PDT % % i
TUR %28l L. BEUEIEL, EHrds
FTRIEED A, total PDT #KfF L2456
F 6 FIOEBREMA B L CRFEERED TUR X%
BRE, BROBDLARV2HC KT total
PDT MERTH-7cdbDEEL b, total PDT
DR E SNIEGIDERLTERFTOFILE TH -
ExER B L, T DEEENSHE CIS* epithelial
dysplasia I LCRSIGH I WS TRE R RT3 3
DL Bbhi.

W, bhbhit CIS wxid 558 & EREEE~
D&Y ER LT, 30 Joules/cm? BjH D ILRBETH K
bEREEL O, SEORNTIRBH =X ¥
—ELIFEER BREE FIVBRIMcBELT—E
DIRFNIELRT, JEFS 6 fF 2 BT 10 Joules/
em? DEN=RAF —BHEHETR-T W5, X
= ¥ — ORI IE BRI O K FEMZL b 3
IeBEBE D Y, 5% 10 Joules/em? BN
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=3 ¥ —ERH T ORE & LD 5FE TH

5. Nseyo 5 4 buld tip D7 » 1.5 —ic X B
LB % 1T\, 16 Joules/cm? & 20 Joules/cm?
DERBEEE THER LR BRI R TR
bhick L, CIS X dysplasia OB 15 Jou-
les/cm? BiBEDOKRBHIPELTHA 5 LBRNT 5.
Frcfk i, 20~60 Joules/cm? DEK =RV F — B
¥ RE UIIESICEIRE DEEMBEM 2 8%, Thicit
HBAE, KEE REZEOEHFEBRELTVS. b
NbhORFICE VT HIR & A L DIEFICRETER X
YRR, MR%B X OBEHARED RIS bhichs,
1 ~2 7 BECImIMECEE LTk b, EHEEX
DELTBE N =R V¥ - B ER IR B ITREMEN KX
gnhoLHEEIN. L Lishbibhdbh biei
BEMAES 100ml ITC, BREEEDKBIENE
dohic 1 PIREEBR LT b, LISBHkEtas 150
ml LI FDIEFIL total PDT D& LT\ 5.

PDT i3 z0BHR b &<, X 52 BKEEN %R
ShcBRETHY, REMBMESOBRE UTHTL
THRBIIEE L DHB e IR T ulic by,
EEBRREOREZRNRCE I 2, BVW-HEES)
FrBnicd HPD ®5&, JREHE TORME, B
H=iA¥—Bic OEBERFMOHINIZHETH
b, HPD efR5H LV EHEWE DR b LET
bB. v—¥—OMBERE L PDT BRx K&
REETHHDTHY, AEREOE V- X
DHEAMERIh LTI E b, bhbihuiz o
BEWRI - TN AERRIBET HBR v - —%
Vv, Y, BRAIBRE £ T\ B, i focal
PDT k5 v —+— ¥ — AaDiEk, Haogin
RESKRIBREY R TS 7 » 1 A —OMRBEL XUER
DFE~NOBHE TR LTS v— ¥ -BAFAOAR
EDBAZER total-PDT ksl B &AM, MHERERK
AEBOMBIERLEL LI,

BEMEEx 35 PDT OEKREE SHONE
EoWTHE Licdd, Zh¥criXfcited s
DRI LI CRIESABR IR T 5.
IR ORIER DY, FEMTOBA X b RIEMERE
BEEOBREEOM L, I LIREEBERES~D
BIGHE A EWR BB R COERAFIIhS.

& B

REMBEMNESCS L~ < bHE A 74 ) vEBHEG
(HPD) & 74 Zv s R LV — ¥ —¥ (JKE 630
nm) ¥\ v — v~ (PDT) %477
v, LT oREER"-.

1) MRS ¥ 3R R I B 226l xd
UT HPD 2~4 mg/kg ik 48~72B5RI1%, PIfLsL
T 40 pm D rx—> 7 54 —EH k5 KR
Ht (focal PDT )% 177t » 7. BiEMEBCOEI 31T
BHEBEDO RIS focal PDT Tit 2cm LT
DEBHIEIG LY, BEEEE 200~300 mW/cm?,
S5ALAER L ¥ =k AF —F 100 J/cm? L) DX
BHEPBEEEL bR, BREEIIEER46, B
F136), BB S FITH- 1.

2) BA/EL CIS ® dysplasia DFE» 5 h
7e24fhient LTI HPD Hrb 48~72054%, fEheas
LIBHHEBIC X B total PDT %1647 L ic. BEEER
BT 6B 7.5 47 D mean tumor free time TH
REDDT, ETBEREAF 2 LR OIRFIER
3L TUR 2 &h, 228 X028 BHOBER
FHE BB T

3) Total PDT T8\ T Idif s D BERA R DR
AEAECRED bR, 1~23ATCEELE. L
MU, MBTEIARN 100ml YT Tho7z1
BT, WEBEOCHAMKBFENRD bR, 446
R EEBEIENZED bhich, WIhEERD
DT, BRERELE.
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