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Abstract

Purpose: To compare the efficacy of photodynamic therapy (PDT) combined with intravitreal in-
jection of Ranibizumab (IVR) versus mono IVR for treatment of central serous chorioretinopathy
(CSC) switched to type one choroidal neovascularization (CNV). Methods: Retrospective noncon-
secutively series cases study. 79 cases 91 eyes of CSC were included. Charts and multimodal imag-
ing were reviewed. Among recurrence or maintained serious pigment retinal epithelium detach-
ment (PED) patients were examined by indocyanine Green angiography, optical coherence tomo-
graphy angiography and Multispectral Imaging. 23 cases (26 eyes) of CSC were shown to switch to
type one CNV. Fifteen cases (17 eyes) were treated with PDT and IVR. Eight cases (9 eyes) were
only treated with IVR. The BCVA and central retinal thickness of two groups after 4 weeks, 8 weeks,
12 weeks and 24 weeks treatment were comparative observed. Results: Best corrected visual acu-
ity (ETDRS letter) of patients at baseline were 56.25 * 16.02 in combined therapy group; and
66.84 + 14.01 in mono IVR group (P = 0.108). There was a significant difference between two
groups 8 weeks post therapy (P = 0.039). Significant difference were not found 4, 12, 24 weeks af-
ter therapy (P = 0.250, 0.068, 0.067). CRT in combined therapy group at baseline were 381.18 *
91.06 pm and 263.00 + 64.79 um in mono IVR group (P = 0.002). There were significant difference
in 4, 8, 12 weeks after therapy (P = 0.023; 0.029; 0.024). No significant difference was found 24
weeks after therapy (P = 0.080). Conclusion: recurrent CSC had a possibility for conversion of
chronic CSC with type one CNV. PDT with IVR and IVR group could improve BCVA and decrease
CRT, combined group were better than only IVR injection on decreasing CRT, however, there was
no difference in 6 months after therapy.
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1. 5|8

S O S R AR IR ik 4% 955 A8 (acute central serous choroiretinopathy, ACSC)& % 4L Va7 I
TDEAL I A 22 b R R RORAE B P B AT OB B R B AR I B R, ARTTZ) 50% 1)
ACSC =HE K [1]. 15%FFEEAM TR, MR TS RPE i FH # 1gME CSC [2]. 481 CSC A ik
R, RO R B, OCTA RHIE R R 1 84 ik 2% BB A2 1fiL % (choroidal neovascularization, CNV)
TERU3]. ATRIE 36%FEA 1AL CNV 1) CSC 24y BRIk 46 15 L A2 [4]. 181 CSC iR &0t
J5 PDT EEAIEDGHGH PDT W67 AR EI724(2] [5] [6]. {5 H AT MG Z B2 In RHT FEIUESE B — 5T
VEGF 5 PDT K& BARAIRITHEA T2 CNV 11814 CSC #TITR4(5] [6]. BRULIRATX —4H =M CSC
HHOREA TR CNV B8P CSC it 4T PDT BXA 41 VEGF 55— VEGF J8 77 I 45 R & an R .

2. IR
2.1. —f%&ER

[l B 5] R AIFTE . 2010 4E 6 A & 2019 4F 5 H 4 B 5 KA RHE B IR JER | 12712 CSC #
¥R e 18 CNV B4 CSC 23 11 26 IR, ICGA, OCTA 5 MSI #&#ii2tEA 1 8 CNV 181 CSC,
T B VIR Bk 4 B B A8 13 451 15 BR, 48 70 k2% g A= 8 10 9 11 AR 55 14 51, % 9 il WUHR
3. ERS 41~78 %o 181 CSC N 1 AL CNV B E R T 1.5~4 4F, P 2.94 4. B— IVR JAIT 9 IR,
BEAVRIT 17 IR, BRI 1. SRR 74 B KA I R IR I T IR AR EE B [ 24 A0 PR R 2 ikt .

Table 1. Clinical baseline characteristic of the patients

F 1. BEELE—RIGKEHE

IVR BRERIT P
iR % (eyes) 9 17
T (%) 5 (55.6) 9 (52.9) 1.000
E#% (mean = SD) 51.22+8.83 56.24+9.43 0.200
PINHITFE A B (%) 5(55.6) 9 (52.9) 1.000

2.2. A&

BTl B AT BT IEML J1(BCVA). IRIRE A REAH . FFA. ICGA. OCT 1 OCTA fifx, #4i&
FHHAT MSI KA RIHT IR EBT R A F]) o A7 K I BRbRiiExt B0 ) Rk &, JE4%4:5 ETDRS
M HTHEAT 53 M FEA SR 42 IR i 5 R SE(HRA2)EATHE B, OCT S FH i 2% (spectralis HRA)BK,
Zeiss-cirrus HD OCT #H{TH 2. OCTA X SSADA 1% OCT (3£E OPTOVUE /A &)aki4iis OCT
(Swept-source OCT, SS-0CT, HZ Topcon A F])HEATH £

CSC, 3§ JERYkE MEH A LA, SRR K 28 M 10 A9 8 J o O N At . T B SR 41 FFA FL0
71 S ek P A D L2 S 2RV U, R S R X1 T B (530 T R IO J Ao 2 b Rt B A % e R AR s S B
CSC; Ffe>3 Aol R E R ¥, FFA BoRZIEBEEFE DO RBIRE BN CSC. 189 CSCOCT
SRR AN S i PED 5004 b R i ES, OCT EDI A5 2 k4% IR 5 H AL AT 178 CNV 21
B JEL TR ik 4% BB A I A [ 7] (8] [9] [10], 124 CNV i2WiksifE: OCT Zn AN, PRIk PED, OCTA &
IR CCUFIRERIR Y S KM, LT RPE 2 F[11]; S APREKES B ML E %A PCV)IZBiksilE A 1CG
TEFCRT 6 738 PN L AN B2 AN Bk 28 B e 9% Yo b, £ ik 4 B 5 I3 Y, OCT SR BHEFE” PED [12] [13]
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HEBRARUE: OCT B RIFZEHE RPE JZ 11 11 B CNV MEEER A S BEAR M, Rk ME CNV 25,
2.3. BEEIRTT

PDT 7697 K 55 Y687 Visudyne (Novartis, Switzerland)fE IVR J5— & WZEAT, REGFE[H] 83 s
PDT 4T IR LA ICGA 5 OCTA foR i) CNV AN 1000 wms 53R AT B IR DL AT B
A VS B BRBAFT(IVR),  BRIEA RS VEST 10 mg/ml Ranibizumab 0.05 ml (7 Ranibizumab 0.5 mg), %1%
WHES: =K.
24. tEE*®

K SPSS24.0 4t it 25 A4 (SPSS, Inc, Chicago, IL, USA)BETGi 11227047, R LIH + A5vfE % (mean =

SD)F R . WIT I G BCVA, 3B OO X B S, 8 B O ik 285 18 52 2 LU 45K ] student’s £ testo P < 0.05
NESH G HE .

3. &R

3.1. PDT BX4& Ranibizumab 58— Ranibizumab $&J7Hif& BCVA LLE:

PDT B:&7577 205 51— Ranibizumab 597 ZHIE L BAEF IEM I LR B BEERS, BIT/E 8 AMA
REFEMILERERZEEER, 4, 12, 24 AREEEER. (2, B DRERAGBT ERERER
EMAERANEE.

3.2. PDT BX4& Ranibizumab 58— Ranibizumab $&¥F CRT H%¢

BEAVRIT AL CRT 535974 CRT &iGI7)E 4, 8, 12 LR ERH R EMER S, 24 BHEHE
WEMEZERGE 3, H2), F2 BREERITA CRT EIRIT A 4 B, 8 FILLEIELE R I .

3.3.CSC, PCV, HERFKEEIEME OCTA FHES PO M TIKEIEERE

PCV15 HHE OCTA 3] IR 55 43 32 ML ¥ (branching vascular network, BVN), {HX 8 &7~ 7 IR Mini
S (44.4%), R OCTA X8 M: CSC ##oh PCV B AL IR H R BRAK . A 7L PCV S8 JE A
ok 26 RS 3T A6 1ML B8 % OCTA BEARAF i/~ RPE 5 Bruch JEZ (A [ B4 CNV, 5 ICG &5 W] BVN
SEEXTM(E 3). CSC, PCV 531 JE R fhk 4% BHT AF 1fn 5 3% B o 00 V] °F ik 2% Ji%5 JE &2 (subfoveal  choroidal
thickness, SFCT)Z 74 373.61 + 65.11; 296.22 +30.24; 328.63 = 76.18 um (+=3.48, 3.21; P<0.05). CSC
R T P o Jok 205 B0 B LU S (5 4) o

Table 2. BCVA of PDT combined with ranibizumab vs mono ranibizumab therapy (mean + SD)
%% 2. PDT B4 & ranibizumb 5 B — ranibizumab ;&7 BCVA Et%5i(mean = SD)

BCVA (ETDRS letters) Combined Therapy IVR P
ok 56.25 £16.02 66.84 +£14.01 0.108
4W 62.50 +13.78 68.79 £11.09 0.25
8W 62.50 £ 13.55 74.16 £11.71 0.039"
12W 62.23 +£17.33 74.67 £12.27 0.068
24W 64.92 +£15.53 76.19 £11.31 0.067
"RONERB G E L

DOI: 10.12677/hj0.2021.104026 201 HR Al


https://doi.org/10.12677/hjo.2021.104026

Table 3. CRT of PDT combined with ranibizumab vs mono ranibizumab therapy (mean + SD)
%% 3. PDT B% 4 ranibizuma 58— ranibizumab ;&¥7 CRT Lt#(mean + SD)

CRT (um) Combined Therapy IVR
ek 381.18 £91.06 263.00 + 64.79 0.002"
4w 308.88 +£79.21 231.44 £72.52 0.023"
W 266.65 +61.33 213.67 +£41.23 0.029"
12W 318.00 +138.64 203.89 +30.23 0.024"
24W 253.00 +92.19 195.22 £24.19 0.08
"RORERAGI R L.
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Figure 1. BCVA of the combined group vs. mono ranibizumab group therapy follow-up
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Figure 2. CRT of the combined group vs. mono ranibizumab group therapy follow-up
B 2. BAATTHS B— IVR A CRT BEITELE
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Figure 3. (a) FFA and ICGA suggesting focal dilation of macular choroidal capillaries in the left eye in December 2016; (b)
FFA indicating multifocal and minor fluorescein leakage around the macular center, and ICGA suggesting patchy hyper flu-
orescence in the macular area in May 2017; (c) FFA and ICGA indicating ink-like fluorescein leakage around the macular
center

3.(a) 2016 £ 12 AZ AR FFA ICGA BEBERKEERME T4 1Y 3K; (b) 2017 £ 5 AR FFA BEBEHOE B A ik
BWRARER, ICGA ETARMXSUBKEREIPREII; () 2017 & 9 AZMR FFA ICGA BRERMEH 05 5

KB

LM426 pm ~ IPUNL+156 pm IPUNL +702 ym ~ BM+00 pm EM+00pm ~ EM+104 pm

OCTB-Scan Comrposite Angiography Fundus

Figure 4. OCTA revealing tppe 1 CNV in the CC layer; EDI-OCT detected a SFCT of 298 pum, and B-scan suggesting ser-
ous detachment of macular neuro-epithelium and superficial detachment of subfoveal RPE

4. (a) OCTA R BB EEMMER AR CNV; (b) EDI-OCT NS EBE 0 Bk X JEE B (SFCT) 298 um, B
PR RAHE ERRRARE, FOMT RPE XS
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Figure 5. Detachment flattening after one month of treatment with half-dosage PDT and IVR
5. 8 PDT BX& IVR HUUATTfE— A OCT Bn&MME E R EFR

Figure 6. Patient with a history of chronic CSC. (a): OCTA showing type I CNV in the CC layer; B-scan suggesting subre-
tinal fluid and irregular RPE detachment in April 2017. The patient converted from CSC into PNV. (b) and (c): OCTA
showing macular CNV disappearance and absorbed subretinal fluid post IVR (six times from May 2017 to December 2017)
E 6. BEABIEM CSCHE- (a): OCTA B/R ICNV fiiF CC &; B 1T RUMIE TR S A HN RPE XL,
RNBERIEM CSCHBEA IR CNV; (b) 5 (0): OCTA 7R IVR JATTERBEMMEE TiRIR4L, RPE BB 42(2017
£ 5 BZE 2017 £ 12 B IVR 387 5 %)
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4. i1ig

CSC H1T RPE R FECEM AL AP 2 Rkt 28 B s, Horh =50 2 MR 7 it
B AR R PED, T8 R Kt CSC 2RI IR AFN PED [12] [13] [14]. FFA 75 RPE &
Ji, ICGA kMBI MY 7k, MAEBEMNE R, OCTA K 35.6% A HNJTER PED WAF/E CNV 45
FIRFAE[15] 0 0 AEMF 7090 LA Mk 465 F L 79 v 3 i, Ok 8% MBS 48 2 100 — SR o 400 X e £ 3% b 7 L 2
(pachychoroid pigment epithelium, PPE). CSC. PNV Y PCV GfrAyfik&s I 5 ik 2 %9 (pachychoroid
septrum diseases) [ 16], H 5 3 [F]J BURFAE 2 Bk 48 I E B3 N 5 0E A 1 8L CNV. AR H CSCo1 HHR
- 15 B B o (U] Jik 2% 5 SR R (SFCT) 373.61 + 65.11 um, 354k 9 2 IR ik 4% B 1L 2995 2% 52 % SFCT 296.22 +
30.24 um, FEAk A1 SR ik &% R AR I B SFCT 328.63 + 76.18 um. SFCT 4158 SCHikR 5 i 1E 5 F A
ok 28 Ji JEE FE I N[ 17]. Dansingani KK 5[ 18] 2 =Mk 28 B 1% 5205 1) SFCT, HH CSC 415 + 167 um,
PCV 396 +231 um, PNV 417 £ 120 um, —ZHEEFEHFBEES L MBIV LR BB
A CNV B 1) SFCT 5 CSC B W, WM, ZRAEASHEE L. RO HTIANAT T b
BT CNV B35 1) SFCT bt CSC #if 5 B2 i AT id PDT B4 IVR B IVR W97 4R, BN PDT 5
Pt VEGF JI7 X CSC, PCV Z5¥5%9% RPE 5 k&% B i 26 AR FH[19] [20] (B 5).

WA RS CSC 2 BAAHN PED 13 JE Bk 4 %742, OCT &7x CNV BN 95%~99% [8] [14]
[15], AHFFEH 91 HE CSC MR AA AN PED, ¥y HA 18 CNV £ ¥ 3L 26 B, OCTA &R 14 CNV
SR FIRE ML M, 5 H A PED [ CSC 36.4%, 5 Bousqllet E 2546 £ 33.33%(%) 1 B4 CNV HLGFIAIALA[15],
A5 AR FOAH L CNV TSR . J5L R AT RESR FRATT AR IR 73 CSC B HABIR AN PED, {H
OCTA HE/RB/N AL MM, ICGA 3 5 7R 3 BE Ik 268 B I SR 308k, AS LA BER 5RO 1) LR 45
ik, REIEAGERR Y 1A CNV,

CSC 4l 1 8 CNV, 54 Bk 8 [R50 OCTA Eon B A5 57 ik 4% I 1 /5 I ) 2L 4% PCV Bk PNV
FFE. Fung AT [4]55715 Xk 3 6] PNV 2380H CSC i 5, M TH= OCTA %A K 12 CNV.,
AWEFL 11 ARG R Rk 2 B LA 2 355 CSC i SE 54 E, OCTA S5 RIBERA 14 CNV g5, K
CSC ARG RPE 5 34 IR k2% i 5 BUK SR I il i 1, kS BAN M 5K, CNV AR TE il 5
Ik BT AR ML, R ERA R SR2& 18 CNV. ARBF5E 15 IR CSC 38 PCV, (5L 16.4%, T SCHk
L) 36 % HINEYE CSC A& HE N PCV. Ik AT 71 25 S FRA 1A fik 45 L 0% 225 ] H CSC %8 PNV
FEN PCV, ZE0H1gM: CSC BN PCV, HETMB AL ®.

57 & verteporfin PDT SR EHOGIRST PDT 4 NIE M CSCVRITIN “hrviE” [21][22]. SR
ANHA CNV 181 CSC %A 787 K HE R B 5 — 4T VEGF 34K, [22] [23] [24] CSC ¥6#: PCV ¥R 7 K H
PCV [iEIT bRtk 5 BB RET 75 2 00 RCT B AR B —HT VEGF 1897 BEA 18 M Hh K 5k
PCV BE 1, DM R 6). #R1 EVEREST 1, II #F 5838 W IR & 967 76 1B ik 4% 15 2 AT 4%
B, AIFEEME CSC HH PCV. [24] [25] [26]40F Ft 45 B SR B A VAT BCVA {UE 2 M H JE
P s— IVR #85, 6 MARAER A BEEER . W4 BCVA 5RLWEHIES, EFAR%E
T X 451K PDT BL& 3t VEGF 55— 3547 5 Ranibizumab ¥J5E$2 = CSC ¥ 4:4 PNV 5 PCV
1] BCVA, {HA RS A BEE R BRETRITERE CFT, J8/b B0 i T ¥ 5 52— Pt VEGF (F Bk
BHOLEL 1 H, 2 3, 3 WA EENER, 6 MHNPAHEZE »EABEEE L BIAR TR
(RIS R R 7 BUE A #E1T 3 + prn VRIT FE 6 DN HBATREI R KRR . iX 5 Fung AT [4]
EVEREST I [26]FIHF 7T 45 250

AT 18 CNV 181 CSC BEFEARRUN, BEVIINRIAT, HoAFEZESE 93 91 [0 Bt 1 A 55 o
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B B BTG 16T 55— 31 VEGF JRIT ELEL, A WA F ST VEGF 29907697 RIRCR . i)
ATy, KFEA, BIIETE RCT WFFORRRF Oy T CNV 181 CSC RImpLi KA FG T 751k
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