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T vy A S Qe e HuHi 9l Bt Gt Sk e 22| o] Ao R
o aeeE A2 oy ATEL uetdne] FEy geprl g o] WS o= AQdstglen, AT 671
& o, vl F48 Ha17] A%t o] S} o] FA o ol AF-arE, FRIA
SHOE Ho|A AwE FolAY HolA A ARES € W AR o ARE W A= ALttt
ol It ZREF| FATYARE A=t 3P4 2 Alg A AEAfolopd I dux gl ukE e 3
g Baskal ok Shjell A whg Al el Hie 29A FAF 102 & Heepddongg =g 7
gZol sl TAP ZREgur ofdt FoIsX R g Awdt  FoR BRstct” 2w Po] s gyt vlus)
BIE0]l oo, FHIALGL ez AL AW Aeta 3U7 29 $4L wolm HAV vimA 3
dlojA ZAMZEE 6022 SolA FATAZE AR 7 23t 73$-5 73t 793 (intense hyperfluorescence) O &
$-lek” ojetaL, W Fgo] R FF wjws) ot
ES HZolle WSS dAE tY 2@ SIS HouA AV BEekA] e B9 ot
02 A3 olEAfolold Il E TR s A A WeEtak & Z(low hyperfluorescence) 22 A ols5ticH(Fig. 1).
HPFe HolA| Y= IAEE Qe AeE HuE 9] Fosiz e AR HA(m)Y 6 mge] verteporfin
S8 FASAR A AR QEAtolobd 1

AEgPzAgS (Visudyne, Novartis AG, Basel, Switzerland)& 1057}
ol A ZFEALSEI, FAF A|ZFO 2 2E 158 Fof 689 nme] T}
stz @o] o auFoR o] go]x(Visulas 690S; Carl Zeiss Meditec Inc.

Wbt Fo] SRt g

HRe gt HE 9lo]* AR A EAto|obyd Dublin, California, USA)E A8t} 600 mWe] Zut Zk
JdgBxYeol wet YR FEHE sk A A= 2l 300 mWo] Al7]& 8327F W Felof 2Afstitt. &
AIE dEsh=t Fa% ouiE 7HE Aow gZhEr ojA A W= FHUAFY NN Yehhs 2T T
SHAIRE A1F7HA] oof tigt Bl AA] REFE Aol = apAl ek RS ERbele] QlmAtelopdadEtE
HollA= oba] Bargl upr glck. FEollA e W EnYy B8 nE 233

deEE 2 dAAs THFAd w3 5 U&= AlYskeict
A ddo® QEAplobd It dRRYES Vo R BE s AR A} AR & 3N wid, ol
TAP ZR2EZo|A A83t o= o] duks o] 85 #s} = 37H94ﬂm YA, AlS5dnEHAL AAAAL
ARE AlRYste] I BaHE dohgdt SAlof QmAfelopd MG SEIS Ak, FEAEd B JwAt
aREHEFENA Hehts Wy Jreo] ot olopd I T P& & A A7 F 374dA el Al
Uro] FosiAg & 27440 ALE, Pl o] Potgiet. AetoUAE 283t A & an B
Apol5 Hol=A] dop A} shglrt. Sfal] Wb ehsEGoll A ket Bl ipaba At ule) of
gistol AR Wsks EAsHa HdjwrgAe W
CHANa} HiH stot g, IS Brietden, A4 S5 A7 A
QEAfolopd TP TR Lol et Wi o]
£ A= 2008 6€oll4 2010d 647HA] EofA vt W Qo] we Bistel 1 ant xPOl% Hlal FA 5}
Ay Fo s JdRke. 3k 5 TAP 22 ir}. Michels et al*o] 70| what 2|8 5 374 YA A3
B30 283t oA 9] Huke o83t FoFA R 3t QleAtolopd A F Rz Feol A Urehhs W2ty
£ v 6709 ol At TF 7Hs3t 231 23S diF e s8] A3t A=E WAt Grade 02 27|19k 7] <
2 FgAor BASch g aetary e ZAolobd IR d e Ye REo A WA E
S0l 24 6709 o A& AR, FA A b ol7F e bA] b= 79, Grade 12 27]of= Wt
o Aol drguiute] 22 gubdaiulete] wEkEa, P AEHFN7F UEA] oy $7]o= o2 Q1% 1
AAHYS FETE0] ol RN HHE= A= A W3k A ggo] et 49, Grade 2= 27]4H8 Wz}
oJskglaL, ﬂixrolokﬂzﬂﬁgiiﬁ OM *% 9le] BAE ] F5= SN Yehds A9, Grade 3+

uH

i

2} B z7]%E wutngEse] Y egelst tepts 4
AP, B 9 Grade 4 27)5E 2 47E 7 weheke) Fut
g, Ao zyels B9 s

Lt X

EA AL 954 = PASW version 18.0 for Windows
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Figure 1. Classification of indocyanine green angiography (ICGA) findings at baseline. The ICGA findings before PDT was applied
to overlying areas of RPE leakage on FA, ICGA findings during the middle phase were classified as intense or low
hyperfluorescence. First row demonstrates intense hyperfluorescence (A, B, C, D) and second row demonstrates low hyper-
fluorescence (E, F, G, H). Middle phase of fluorescein angiography (A, E), early phase of ICGA (B, F), middle phase of ICGA (C,
G) and late phase of ICGA (D, H).

(SPSS Inc., Chicago, IL, USA)E o]-&3l9th ®nE &}
E ez Rty & o|g3t FsAr § adE
B7st7] 98 Wilcoxon signed rank testE o]83fo]
gagAg wslel SRS B Qe
Atolobd T @ FEol| A Lehhs Wehatakadd Je
01] 2 28 HuE 984, Mann—Whitney U test
o] g-5to] A 2 at FAZHHFAHSE vl alske]
11, Fisher’s exact AAL o]&3fo] A& 2}o]& B3
ek p #ko] 0.05H T 22 A9 FAHOZ FO7t Ao

-

= sk
4 ot

A; Sk G 199(82.6%), o4A47F 478(17.4%)
o|9lal, W AL 48.7 £ 7.94(*H 9], 36—65A4)) Tt
Foetar A AR dlAolobd I d gl A
Efute wigtute ol ahglst o] whel BAsHS uf
74at 3 0-S Hol= Aol 119H47.8%) 0|2l oFst 3t
FLS Hol= 9= 120K(52.2%) 0| Itk Table 1). 733t

TS 8Q 22 1%L PA7L 9% (81.8%), iz} 2

© 505 + 9.34 (19, 3665
DAL, oFsh B g B3l o2 HA7E 109 (83.3%) 0]
T o7} 28(16.7%) 0.8 B AFL 47.0 + 654 (]

l‘

91, 39-57A) ek F T 7o) W AR AEe golat
2po) 7k AATH p=0.324, p=0.924). HA| RS2 FA4Fo
24E 717 11.3 + 7.871€(HY], 6-3571¥) 0o
733t 3338 Kol o] =Xto] A &H 7|7+ 9.8 £+ 5.
ME(HY, 6-2471Y), ksl LS HOl o] ZAto
A&E 717k 12.6 + 9.6714(H S, 835712 °oFst
s Hel 7o) v 11 ALV Bey
AR Z FolsiA] = UtH p=0.662, Mann—Whitney U
test). FHsHA 7 F Pt A 13.2 + 3.7704(H
9, 6-227 ol ow, ek TYFE 1ol &
247049, 8—1770Y), okt WL Wol Lo 12.8
+ 4.6709(HY], 6-2271Y) 2 & Z Apoo] EAHOR
{-2J3t 2}o] S Holx] 9kItH p=0.536, Mann—Whitney
test) (Table 2).

AR A PHAABAOIA ] w2 FehE BAAL
of, Zeh TS Bl 2 119F 5 89H(72.7%) 0] 4
=Z(ink—blot pattern)E R 2¢H18,2%)2 AA}
EEY3F =Z(ill—defined pattern), 19H9.1%) oA =%
9718 F+Z(smoke—stack appearance leakage)2 R Tk
oFgt ol A= HAREE 49H(33.3%), AA7F EEY
Sk & 52H(41.7%), ‘%'»170317] 3 ¥ 39H(25.0%)0] k.
=zHo] ZA= AL 1 s B By el 119
e B FeAe 9d FEHE B A9 5%

< =

_‘4;
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Table 1. Clinical data in patients with CSC treated by low fluence PDT

Duration PDT Optical coherence Leak in .
No o b 0w pm® omography SO0 icGaa TEE
symptom  size Baseline 6 mon Baseline 6 mon 3 mon

1 M/45 Intense 13 1712 16 20/50  20/25 SRF No SRF  No No No

2 F/42 Low 8 1705 11 20/32 20/32 SRF No SRF  No No No

3 M/42 Intense 12 2514 15 20/32 20/25 SRF No SRF  No No Grade 1
4 M/41 Low 6 4035 22 20/63 20/20 SRF No SRF  No No No

5 M/56 Low 7 3512 18 20/200  20/63 SRF No SRF  Yes No No

6 M/46 Low 35 4024 16 20/40  20/25 SRF+PED No SRF  No No Grade 1
7 M/40 Intense 6 2985 17 20/100  20/20 SRF+PED No SRF  No No No

8 M/60 Intense 7 2015 14 20/100  20/20 SRF No SRF  No No No

9 M/43 Low 24 2510 15 20/32 20/32 SRF No SRF  No No No
10 M/42 Low 6 2522 12 20/50  20/25 SRF No SRF  No No No
11 M/50 Intense 7 1512 14 20/40  20/32 SRF No SRF  No No No
12 M/52 Intense 8 2516 12 20/40  20/25 SRF No SRF  No No No
13 M/44 Low 9 2500 15 20/25 20/25 SRF No SRF  No No No
14 M/39 Low 7 2015 13 20/32  20/20 SRF No SRF  No No No
15  M/49 Low 10 4035 9 20/50  20/50 SRF No SRF  No No No
16 F/57 Low 6 3025 6 20/100  20/100 SRF No SRF  No No No
17 M/57 Low 24 2476 7 20/50  20/32 SRF+PED No SRF  No No No
18  M/48 Low 9 3615 10 20/40  20/32 SRF No SRF  No No No
19 F/61 Intense 6 1764 13 20/50 20/32 SRF No SRF No No No
20 F/55 Intense 12 3426 12 20/40  20/32 SRF No SRF  No No No
21 M/65 Intense 24 4125 15 20/32  20/25 SRF No SRF  No No No
22 MJ/36 Intense 6 2486 8 20/63 20/32 SRF No SRF  No No No
23 M/50 Intense 7 1486 14 20/40  20/25 SRF No SRF  No No No

ICGA = indocyanine green angiography; PDT = photodynamic therapy with 25 J/em®; BCVA = best corrected visual acuity; SRF =
subretinal fluid; PED = pigment epithelium detachment.
*Grade 1 hypoperfusion by Michels et al.®

Table 2. Characteristic of ICGA findings in CSC and rates of resolution of fluid

No. of eyes with resolution of fluid

Baseline ICGA No. of Ry i Baseline VA, Leakage pattern Last VA at

findings eyes ’ log MAR on FA 3 mon 6 mon 6 mon
follow-up

Internse 11 50.5 +9.3 0.39 + 0.17 Ink blot 8, diffuse2 11 (100%) 11 (100%) 11 (100%) 0.13 + 0.09

hyperfluorescence (36-65) smoke-stack 1

Low 12 47.0 £ 6.5 0.39 + 0.25 Ink blot 4, diffuse 5 12 (100%) 11 (91.7%) 12 (100%) 0.22 + 0.21

hyperfluorescence (39-57) smoke-stack 3

Values are presented as mean + SD (range) or n (%).
ICGA = indocyanine green angiography; VA = best-corrected visual acuity in logarithm of the minimum angle of resolution; FA =
fluorescein angiography.

(55.6%), 271 o9 o FEHE 2 4 4
(44.4%)01903L, oFgt g FE Bl #+2 oY #&F
2l A7t 49K(57.1%), 274 ol4e] T &

ot Wilcoxon signed ranks test). & A QEAfojold 18d
& wxdseld Uehte ey Jeo) o
3l < o 7k A o] A9 X&' 0.39 £ 01704 A=

Ao7} 30H42.9%)0|Qlt}. BorA 2 o] FejEa]of A 6719 = 0.13 + 0.098 AL 111 (p=0.003, Wilcoxon
BHISE =&0] oFsl g Bl oA ¢ wo| BEk signed ranks test), oFst 3434 o] HLx 27 A 0.39
AN BAH R Fo5kA] $F3kal(p=0.196, Fisher's + 0.25004 A& 670Y & 0.22 + 02108 EAHo =
exact test), FE&4 9] 74w F o Aloof £-29J3F o] = fFolgt 34 B oK (p=0.018, Wilcoxon signed ranks
Holz] ¢koJri(p=1.000, Fisher’'s exact test). test), T o 70 A& A7} A7 671Y T A

A ez Zohag A2 (logMAR)-S A& A 0.39 £0.21 Apolol] FATHA R frodt Aol HolA= T
ol A& 671Y 3 0.18 £ 0.172.2 THAETH p<0.001, (p=0.777, p=0.312, Mann—Whitney U test).
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AA| 2HALE o2 615 o YT E23d 4
Al A& A 348.6 £ 87.0 umof|A], A& 37§€}
6702 T 202.7 + 38.6 um¥} 194.4 + 32.3 ymo.2 &7
L HYPH(p<0.001, p<0.001, Wilcoxon signed ranks
test). A& & QEAtolopd TP P ol A 7Feh 2+
= Bl olAe SFHFEATE A7 A 373.7 £ 96.8
umo A X2 3743} 674 T 196.5 + 41.9 um} 189.0
+ 19.0 ume. 2 7438k (p=0.003, p=0.003, Wilcoxon
signed ranks test), oFst HgFS K3l FoME A7 A
325.6 £ 73.6 umolA A= 373} 671 & 208.3 +
36.2 um¥} 199.4 + 41.2 ymo 2 A5k tH p=0.002,
p=0.002, Wilcoxon signed ranks test). A9t = o+ Afo]

A g A7 37NEat 671 & SHFA= AT
o2 GoJ3t zolE Holx] AgttH(p=0.281, p=0.498,
p=0.461, Mann—Whitney U test). E3}, 733t 3}334-&
HQl 9] A9 Am A APt W&oyt
Shohe 119k BmollA] LiERda ol sstajutele 1ok
oAk AEO0, oFeh TS 2 o] AN
quslole 129F oA LeRtaL aheralaabure)i
20T W] BAMOR RO Aol UsAct
(p=1.000). A& 14U F 7 2 BRo|A] Yapshola o
R AR ] = A E QT
R B AN R R e
wetoka g AR te Fosw

>

| LERL
A& %
= Bluskleh 2% Ao gz A g
ol oA AR A97E flley ofet s Hel
128F & 13K(8 3%)°ﬂﬂﬂb A& 57 ol upstel of At
b 1:”—0 =& /\]-o]oﬂ/\—] E;&ﬂ;@ o7 ‘rr—4
Ho ]Z] orortH(p=1.000, Fisher’s exact test).
HAH S 59 A5 A A Al
?j 2l E*}"lo}”lad*"“ﬂx%%ﬂl A A7 A REo
UE FU FlollA] K} ofst o] wpgd ado] o
Fott. Frtdoe g2 S8l 7 bevacizumab (Avastin;
Genetech, South San Francisco, CA, USA) FALS 13] A
Aok, A3 ATV 7 Fursiele] e wolx|
O}OPE+

AU A E ol g3 FAIXR F AW Al=Afolop
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2719 A wslel ApEA redi stk s
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Photodynamic Therapy for Chronic Central Serous Chorioretinopathy
According to Degree of Choroidal Hyperfluorescence

Su-Ho Lim, MD, Woo Hyok Chang, MD, Min Sagong, MD, PhD

Department of Ophthalmology, Yeungnam University College of Medicine, Daegu, Korea

Purpose: To compare the efficacy of photodynamic therapy (PDT) depending on the degree of hyperfluorescence based
on indocyanine green angiography (ICGA) for treating chronic central serous chorioretinopathy (CSC).

Methods: Twenty-three eyes of 23 patients with chronic CSC were recruited for the present study. The minimum follow-up
period was six months. The total energy of PDT was reduced to 25 J/cm? for 83 seconds. The baseline middle-phase ICGA
findings were classified as intense or low hyperfluorescence depending on the degree of hyperpermeability from
choriocapillaris. The change in mean best-corrected visual acuity, the resolution of subretinal fluid, recurrence rate, and
complication were analyzed in relation to each ICGA finding at baseline.

Results: The baseline ICGA findings showed intense hyperfluorescence in 11 eyes (47.8%) and low hyperfluorescence in
12 eyes (52.2%). The subretinal fluid resolved completely one month after a single application of low-fluence PDT in both
groups. The subretinal fluid recurred in one of 12 eyes (8.3%) with low hyperfluorescence and in no eyes (0%) with intense
hyperfluorescence. There was no statistically significant difference in the rate of recurrence between the two groups.
Conclusions: Low-fluence PDT appears to be an effective and safe treatment option for long-standing chronic CSC re-
gardless of the degree of hyperfluorescence based on the ICGA.

Key Words: Chronic central serous chorioretinopathy, Indocyanine green angiography, Photodynamic therapy
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