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Fig. 1. Mechanism of the chemical tumor destruction.
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Table 1. Photosensitizers in Photodynamic Therapy

y A Nm Typical Skin
Photosensitizer (peak) absorption phototoxicity
coefficient*

Porfimer sodium 630 10,000 4~6 weeks Good tissue penetration, but

(Photofrin) prolonged skin photosensitivity

5-aminolevulinic acid 632 <5,000 1~2 days Specific mucosal photosensitiza-

(5-ALA) tion, very limited penetration
(2 mm) when used orally

Meta-tetrahydroxypheny 652 10,000 1~2 weeks  Biological effect similar to PDT

Ichlorin (MTHPC) with porfimer sodium, smaller
required light dose

Lutetium texaphyrin 732 42,000 <3 days Very good tissue penetration,
rapid uptake and clearance,
narrow treatment window
4~6 h after injection

Benzoporphyrin 690 35,000 Transient skin phototoxicity,

derivative approved for macular dege-
neration treatment

Zinc Il Phthalocyanine 675~700 100,000 1~2 days Excellent tissue penetration and
light absorption

Aluminium sulfonated 675 100,000 1~2 days Hydrophobic formulation with

Phthalocyanine excellent tumor selectivity and
cytotoxicity

Tin etiopurpurin (SnET2) 660 28,000 Transient skin phototoxicity,

deeper penetration than HpD

*Absortion of light cm™ mol™ L

A= F=2 1AM porphyrinAl¢l Photofrin (630 nm, Axcan, Canada)®} Photogem (630 nm, Lo-
monosov Institute of Fine Chemicals,Russia)o|®, B2 AFEL o}F] JH o= ARt 4 it} of
L], FAA v eE FRE ASAA dat e EAFZ Y Z AEeE = ks g
Blef 3t FzEabAel gk gt gihs] s Ear Qlvt

4) gojxet M7 H X=2HME X

A Hrloh, Y B FHAS AR F7] F #olA(Gold Vapor Laser)7} Ho] AREE[QI O
FZoll= 630 nmabES WARBRE toloE dlolA7l 2 ARSI Stk dlolAw AR o] o
Zo| At 2 EHo|A Rt A EAS TS o3}t A7IA] etk 53] B ER
gojAe] Hlo] AuE 5802 AMg3sh #lolAd vjsl] &R o] AleFel & &t ofgh AR
Ao E4e] gltt dlolA S S Agsr] M BARE ARSHA Ha Fd ARG
2 e AlE gy wet geksk dele] s3A-f(direct type, microlens type, cylindrical type,
balloon type, interstitial type, diagnostic light distributor)S AeHs}A o}t ti7le WAAS 2+

2 Folo] PGS Adsto] Sopol ZAP Et, Aol et Sgel A M AL = gk
A B AAE el deldel A BHe] Rss BARF FlEw ARAHEDT
dosimetry)& 273t €vt, Bt m EFollr FA(laser) o] FF IH(wave length)#} oL =]
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Fig. 2. Photodynamic therapy in hilar cholangiocarcinoma using choledo-
choscope.”
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7h rEhEs HEe] gles WHRG §le W] A AR FASAE Tl 18 Fr.o ‘%EHH
FAE APE F NHeR 24 e ARG 2). REREET St FsA s
P 2AH FHo] ohd IAH EHAo) Qi AEEC] P AN SAE AT B
= ol g7] wholrt. 2@ ol Al Eul FSAR @S A¥E T2 gl AR § H
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i g ARENE 22 B EAe] SE dEE 5 o] FFARe] A Y
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ASE A R REE RS o] vl AL AR H sHE Bl A4 ot gl @
52 BAGARE AlFstefop Frt. @Hte] 5% Tl ofFt A5 wheeR o] Fity
7] miEel FFe] FEE AT olw A9 fEem QIR @ YL frEa Ao w g

|

G SAfoll FRlE FHHAAIE o] FIARE, 1hEAdo] gl7] wheell X Eddel ofgk 117
SHA AT FsH lEE T JaL, Hal A ofs) o] Fhks B AR Yo AL
HA g BN o]xHQl EHE VI F ik HE HE HEL FEol Bbsd (R
Aol x Fst ilﬂ«l FI= 48] 27AQl AFAE HAFT JriTable 2).°% Fa A}
S AuEd, gGsufdd Aele] At Bismuth 383 43 $xle] £&o] BErFss $AE 4
2 d7e AR FrtEXE9d =42l Photofrin T (Axan, Mont-Saint-Hilaire, Canada)Z,
glojx= 630 nm IS ZHL = ol2F Ym #olAE ARSStY] HEAS §9 Fd A8E A
sJataiar, skxte] ako] Ao F2i3k o] lal(Karofsky index7} A& A 32.3%)4 68.9%E
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He ARG AFolre BTt 7 ANE E%Lﬂfo fpo] W5 B BAN BE
Be AR 2ol FY AEgel 288UolUT, B ©E w} Bs AmE AP ol

ARom sl AEEe] ol glolh® Hael ol Bbsd wwieh Bl
95 dolut 3 3 Bolsrs WA 7 o] AFA Tl va A7E WEw, F 709
B % Eohel Wl AR 098] DA 2 myks TesAv S8t 180 el A
Mew Aud Sl el wjole] o folshedon] 29 AEge] 403U vl AR
W SAREEY AR 99 vsl AEgs el dol WElth T AAEL R F9

Table 2. The Results of Photodynamic Therapy in Unresectable Hilar Cholangiocarcinoma

Survival photodynamic
Photosensitizer Properties Described side effects  Study type therapy vs. drainage
photodynamic therapy

Photofrin Depth of tumor Phototoxicity 4~25%, Randomized Median 498 vs. 98 days;
necrosis: 4~6 mm Stenosis 0~10%, P <0.0001 [22]
Photosensitivity: Cholangitis 0~25%,
4~6 weeks Bilom 0.3%,

Abscess 0.2%,
Biliary leakage 0.2%,
Hemobilia 2%
Retrospective Median 558 vs. 228 days;
comparison P=0.01 [24]
Median 360 vs. 19 days;
P<0.01 [25]
Median 360 vs. 192 days;
P<0.004 [26]
Uncontrolled Median 493 days [15]
Median 439 days [16]
Median 330 days [17]
Median 276 days [18]
Not reported [19]
Median 558 days [20]
Median 297 days [21]
Photosan Depth of tumor Cholangitis 25% Randomized Median 630 vs. 210 days;
necrosis: P=0.019 [25]
not described
Photosensitivity:
4~6 weeks
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