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Abstract

e Central serous chorioretinopathy (CSC) is an important
cause for central vision loss. It mostly occurs in young
and middle-aged men. It is a condition characterized by a
serous detachment of neurosensory retina at the posterior
pole and leakage from the retinal pigment epithelium
(RPE). Most patients with acute CSC will resolve
spontaneously. However, in cases of chronic CSC with
persistent serous retinal detachment, patients might
develop progressive vision loss. This article was made a
brief review of the current treatment methods, including
laser, photodynamic therapy ( PDT), intravitreal anti -
vascular endothelial growth factor therapy and the
mineralocorticoid receptor antagonists.
e KEYWORDS: central serous
treatment;review

chorioretinopathy;

Citation ; Shuai YL,Fang WY, Yuan ST. Progress in the treatment

of central serous chorioretinopathy. Guoji Yanke Zazhi(Int Eye Sci)
2016;16(11) :2059-2062

WE
s b A 3 Bk 4 BE ML DB 5 25 ( cenral serous
chorioretinopathy , CSC ) /& Hv.Co 8 J7 45 2% 1 — T 71 22 i [

BEEYE T HEERME, USRI R 2 R 2
B LR B8 2 | B2 (retinal pigment epithelium, RPE)
KB AR, R 2B CSC B E 2 B AW,
{ERXT TR 2 b 2 0B i 18 Pk CSC B T aE 2>
I Jp ik MR R R . AR SCRT I AR G T CSCRYT
Ik ST i AR AT B 25 A, 2 OO BE D63 )+
J7(PDT) BEES R BT 078 P e A= 4 R -0 7 T [ i
SZARFESC Y T AT A

KRR - PO MR Dk 465 AL D0 5 28 5 9T O 5 2Rk
DOI;10.3980/j. issn. 1672-5123.2016. 11. 18

SR« U, 7 AR, ARV O T Tk 4% BSOS
ASRI PO IATSEERE. FEIBRIRBRRE 2016516 (11) :2059-2062

038

s P TR P Tk 2% R AL I R 9 25 ( central  serous
chorioretinopathy , CSC) LA I AR 28 1 Je J2 1 B A Bl £
RPE I 85 R, I R SRR R ) B A28/ A9
NI AR A G, R A TR EER D . ROk,
CSC TR BT, H R WRMCR KLY 60% A%, —H 53 CSC
BB SRR E G LD, R Tk AN AT
345405 , 3 B s W i A AL R 9T O i . R0, CSC & i
FVEAEML R 22 A AN B, AL 04 52 4k L) R I PR 3R BRI
ZRL A H RN 1k X CSC %A B8 1367 7 ik, IR IR
AR RIPERST . AT AR ICT CSC IR YT ik
HIE 5T 2 SRR A T AT B LR A
1 3t

X CSC M5, Jm E8 O GEE & — 3B A Dy st 5 X
BNRTT ik, BT EOEE T RIGIT CSC, JEER
7B L FRA T ICGA #E , % T /R 78 8 5 0 145 X A
AN IR A SR EEEEE, XIS O MR TS
A8 BB TR L, R A2 G RE |, BIPE 8 25 vhcs M1 A 48
AR P 058 25 i 2~ Sl — J DG BB BB+ R, o 1~
2HE, R T %~ 1 YOBER N, X T 2K &N RMERS
TR s, ER A B0/ L N AT i 5 DX %) A A DI 35E |, WO 3
¥ioh T,

BOGIRYT CSCALEI AT B8 Ay i i G EEAE Tk 728 IX.
1 RPE 41AE, 3801 3 1E 5 1Y RPE 41 BRI 5HE , f2 2E A0 7 X
B RPE 5 [ AZE T 8 Bk &2, T LA 92 T Ak 400 ) B ik
2K FEORN S | e RS IO S AL A R i

KA A I AR T 3IE B Jay 350 B0 S B 8 40 D) s o
26 bR E BRI WO, 46 CSC ORI R KA 2mo
B X A ) 25 R H B i 0% AT R AR
RERIRE &R AR E B ARER R B k4% kAT
SRR B IR S — A L4 B A2 BN, Brancato
SR 8a BEVTTOLER B T 40.5% M KR,

JSE RO CEE M AR R AR ER K IH A

2059



EfRIRRIZE 206 FENHA HFlods F£NH
E815:029-82245172 85263940

http://ies. ijo. cn
BB {57%8:1J0.2000@163. com

T35 — B8 KU 1Y 3 & E , B8 Sy w5 A5 BdE R
R Xt FUBURRRE T W (028 1 R 35 400 DL S e 300 Jok 285 16 A=
M3 (CNV) FE R,

WA RBF I B AT R T 0 INR ST XA I B ) 453473 , 223K
FH IR bk vhiO's (SDM) SEIG YT CSC, Bk el R 22 138
R A3 B B B B e BOOG . ARIE ERE A TAE R
WOGTE SR () N4 5% ~ 15% |, BRI 7= AR AR /N iy Ak
Bi7 EFRAER R 2 . SDM BE 30 RIL S5 3O G BE A LA
FPRCR B S RO Fe e 0k B R, o) AR
T & i 2 Ak IR A & 96 FRA B4 WE%
) 0] ) 04 ik 45 MBS R I SS9 400 L 22 Ml AR YT
BB NS T A0 M B35 7 T A0 MR, T )12 9 RPE
RACEE XL R AT BB IRYT 7, Chen %57 K BH, 45
RBIRALEA RPE ZE45 1% CSC AN TR E B NEA RPE
FAREERY CSC KT SDM 114 0 22 B8 4, I & R IR XA YT
WA RO B RE &, B X PDT 3697 4KPL 0912 1
CSC H34 , SDM {75 RE M 400 Do JEE T ARy ik 2> k5 4= W i, 16
B PDT H1 SDM Y45 45 Al GE 2 77 e — R e G 3o ', wF
FEIL KB SDM AN 245 PR B LR CSC B &, T RE &
i SDM HEZ0 RPE B S5 5 16 1M 15 A 52 Wi Jik 25 B A6 34
B sh 1 LA K s HUR SDM FEIRYY CSC L EiUS
T A B, AR R AR R AR T 5, AR AT R
G A Rt — 2L ST,
2 X Hh=FIrik

2003 4 Cardillo Piccolino 2™ ¥ YRRk T i PDT 4
JrigdE Ccsc, A Esh J12 Ay ik (PDT) S T I IR = A4
BT EME CSC I —FP ik i,

PDT JAJ7 CSC AT REHL I A 6 41 L5 P9 B 200 b 2R
S BRI A0 A5 A T IOk % BT | SRR it v
Jk 45 M55 51 RS IR 28 M A ER 0 IV 00 Pk 4% M5 6 44 1,
A5 ARV T RN U0 190 ok 2% B 45 o 9, S Bk 4% B 7S
A5 R e M R i A ANB TR b ARERI R PDT JR)T
J7 1 RE F AL I T RO 5 | A A 8 B XA 8 b R 2 I
It B 4E 5 3 HE E 1B CSC OB R Y H R E
PR T — R 53K AE, W RPE 2545 | ik 2% 115 5 40 1 5
Bl S 4k B ER CNV, AR S S8R E W S R R
{H B A BFFE R GE T 45 7E PDT 369718 M CSC 7] DA 44
da AR kR

FGT I, — R 57 e B 4E R IA 25 RE 5 A Jik 465 B = 41 1f,
A 2 3 B 110 oL 2 T AN 2 e oAb ZH 4 (R BE ARG PDT Xt
5 U B Wk 4 BES 6 40 1. 45 A8 O 3 0 e B M O HLARE T /b b
WEYRSZ % RPE 4G, (HZ 3 D BB F & 5 2 S 80K 2
1) ok 285 B I 457 DA 2E ) J% JR 3 RPE Al ik 28 2 58 B s 7 59
i PDT G975 AT REXT AL M BRAF 7E B — E 1, W9 4 g 4
BAASS g Y R O R ek P B R
PDT 1 IR ] U2 72| Sk BT 245 h R T 7 A 1
I RS H RS T I AIER &4, Liv 557055
RN BE 2[RI ISFU2F , B SR K b AR AR 1) PDT 4500 15 8 3 2
B BEIRIT T (EJR FRAIR T S P g A I 19 7T R
P AT B F L IRIT I 6mo 19 B ) 5 i 2 FRAIK
Zhao 250 AR 2 M CSC rPlEE R 25 1 PDT H 30%
FIHE ) PDT 7E fift DL A0 W B8 B LA S B e LA
BB I R B R R R R A &, MRS
BOR A B TR B 40, (H R i — 2P BRI S T
B2 IR T B LI

2060

SWEEANIME N K EKEFEIT

JLEHT VEGF 25 3l 32 1 T LU /0 Jik 46 I 25 0 3k
{H VEGF 1 CSC A5 PR Hh 475 35 9 1 €5 RS 2 2 010
Shin 45 % B CSC H1 VEGF /K F 14 K J6 %) 1 Jung
AR CSC B H X T IE# AREHE 5 5% VEGF 13
Wi, XoF D0 AR BT A O 25 20 A 6 T JC R 4, B K VEGF
B 7K S AR 6 B =, B b IA A VEGF AT RE & CSC ) X
Z—,

—R 5T R WP VEGF 25975 — & F 1 bl LUK
R BE X 0 U1 JEE B A 30 00 TR0 6T R i A, 4 e R
F1P 0 H Koss 50 & B, RO 0 B BT, HAE 40%
CSC 9% 5] Hr W 2% 3] I JBE T 3 1) W I, 7 0K T SDML,
Dong 25 B & BRIT VEGF 25917677 J5 W52 Kk R B ke i
PDT B8 UL, 55 512 78 B 2638 A 5 o U1 fok 4% 15 52
(SFCHT) FFEAZAR B B A IRV b AT38 % BXT D1 4%
BAHLA NI BRIRIR YT R & R A SFCHT D) K i 4]
ICGA /R 76, 1697 5 23 S B0 — A BH I () Jik 2% i )2
FER RS B2 ERIr 18 CSC i & B, Bl B8 A P 1
SRR AT 2 T | S AN R R A 2 AR T AR AT R
VEGF Xt 6% 37 28 43 # 2 - 4 T, Br A3 VEGF 25 X
CSC HBE N RESE AR, BRI, 3T VEGF 251634
7 CSC AL BAHG , AT R — 2 MR I7 UR A whlk
KTz 4552,
4 B8 & B 2 s 55

WF 9% o, A B2 T 38 2% e 45 A e B R R I R =2 K
(GR) FnEh 2 F ik Z 24K (MR) b, DX IH W Rz B ik Z A
FHRER BV AE A FHLHIAS SR ARG %, MR XF T 85 [
T (0 B2 ST 2R ) RO Bz T3 8 25 A AR RL A 5 2 0 Ay 0T
Zhao 25" ERH MR, GR 3 [A] & 1% T K B I i ot 28 |-
B2, LR Muller 41, 5 [ R 38 48 #00% MR A1 GR M
RS Kird. 1 493838 ENaC /KOl E 2 AQP4 i i3
Muller 20 ffd i) T 35t £ 28 B 8 17 25 F MK 8 T8 A9 43 A, il
MTAE A BUIR v S I (51 , 24h J5 1CGA R T 541 k4% it
MLAE Y 5K K W 30 114535 e , 31X 8500 AE B K —Ca™ 38 18 FH
AR B MR A5 PURIBLWT, b e 3 H—F CSC s R,
st AL B R 2R B I e i A (50) MR ) e 0%
P K4S I MR 38 T8 9l B BTG, 51 e Jok 2% 155 iy 25 0 =6 4
M5k KRB |, k4% B4 8 i S 80T CSC &
Az AR MR FEBU AT AE AT LU TR 7 ks I A e

— 2 FRATF 520 10 R AR 3] 2 448 3% ) Tl (— o
MR #550H)) SEIGITF 2 ME CSC, % BRI R T FR IR W2 i, 40
TRTE, BRI B S AT (RT3 L, A7 7 i
24 )5 2 K DL R AT Z GV I L A g e
KBRS (53 —FF MR F5507)) |, 78 K 2 $0m 61 5 5
2|7 FIHK X 1) R — R FHA A RE S, Daruich %51 % 3R
B MR XTI N R A 25 TSR 055 A0 (U P 25 90 19 57 3L
WA 2SS FFA I H & BRI IENE CSC 41 H 5 4h
WAL (121 CSC 4l RE P4 A& 4l ) Xt 25 9 1) g 24 A BT 4
R FFA A B 70 8 % P00 HE T KA Y
WIGYY . Chin 2517 % AR 0T [ 41 (2 7 o 32 2 AT ]
TBIT ) BOW B ZHIEYT S CMT A 550 0 T [, AU AE JE it
[ 2H 2% 2 L ) B9 2 R, AR Zhao 55 & LG IR K,
Ghadiali 25" B EA YT 5 D465 B8 IS 1 0 A 35 1 2 Ak
HEM MR H5H050 7T e H O bk 48 B5E J58 3 174 vl A b 41 8 1 A
FH AT B 2 Jk 45 B 1L A% 0 028 A EDT-OCT _E F shiif &



Int Eye Sci, Vol. 16, No.11, Nov. 2016 http . //ies. ijo. cn
Tel:029-82245172 85263940 Email . 1JO. 2000 @163. com

R Ik 2% NS 52 2 AN RH X L

TR 165 i 52 AR 0003 o7 30 18] R 22 508 35 A R BN
IR 245K 5 B e B0 LA AR I s LI Bk 3 S v 4 ™ A
B AU BRI 55 B R kg RiE B EFLS
RERE T R X R T R B
Lia@ CSC, It HA& 4 nliiif 52, AR FHOLS#E POT, B
A—ERIPEH: (1) BRI 2 A T 5 AN 0 JE I A 2
R IXI; (2) B e — AR R AR TT, X 1 R0 I B2 A 40
35 (3) PDT FOLIATY CSC 5 &M AL Jo 56, HR kR
FEEHT 142 X9 RPE 4001, 0 MR #5458 513A 97 CSC H
FEET X AT RERY AR HILT . (ELJE: 8 5 ol ol 24 90 L e (59
e H2 TR SRR R 2 AR R R AR YT iE
A HAIARY, R KRG T B L ST
5 HAthigfr 7%

B RXEF CSC A —EMyrAL. #r s HPHE
T 228 HICIIIER 5 52 75 W M 6L 2 VAR A8 e gl ok 55 1 49 -5 R
FIET UHIRYT CSC, A8 75 R MR I FF 75 £ o 1
P A MR 298 I B TT CSC BOR RAF . Pikkel 45 WL4Z 5]
ST A FH 2 TR i B PR ST I AR 770 ) 6 97 CSCmT DAAR L
e (HAN SRR A X B I B R BT R, R
PR A= A, AR AL vl B 2 B T AT 6490 ) 790 ] LA ok
5 AL DO JIEE T 1 1) TR Ak B2 52 ) RPE 40 J ) 68, ik /L e
SHAL 8 N RPE 20 S 114 3 6 Jom 52 40 Do 58 %) 285
&g o, Kawamura 2154 g 2 5] ZMEFLIE YT (TTT)
Xf T AR SAY CSC(RALHRAN WO MGG B FF A7 Tk 18 s 24k
Bl H B A YL EE PED B E N B ) 78
S N AR RS A8 S BE AL BRBIE R W
TTT AR AERE R B2 DU PR 22 2k, 1 IRA AR 73 T 18
Pk CSC B L 3 IR X HAIR Y7 5 DGR CSC nl fig 2 —
MA RLHGYT 7 1% B RIVE FTOR, BRI T E eIk R )™
ZA RS A BT AR IR A ok R 9T CSC
ZE M TIRIT LB IBIT IR 75. 9% 85 RN 1)
TRSE M, W24 5 5 % %5 37. 5% B H AT B 5T i 20,
T HE—HRR D X F RIRIAYT 05 ik 1 BAR IR 7 HIL
AT it— LT,
6 INGS

2 BRTIR  IEREN S CSC & BIL I A AN B 1 , B0 AH
KNERZ HIBITINEA ZR 2R, B T WL,
T B IR TR B e PR R A 2R A A B R IE R
WA TR BYR YT I 1% , T AH PR 00 75 25 1 2 o Afy 14 0 KT, ) 1
ARBEWT LR CSC, AN [FIRY 7 I7 1 8B AN W R 97
TR iz HI T RE R — D B 4%
SE 3k
1 Gass JD. Pathogenesis of disciform detachment of the neuroepithelium.
Am J Ophthalmol 1967 ;63(3) :1-139
2 Gilbert CM, Owens SL,Smith PD,et al. Long—term follow—up of central
serous chorioretinopathy. Br J Ophthalmol 1984 ;68(11) :815-820
3 Gartner J. Long—term follow—up of an ophthalmologist’s central serous
retinopathy , photocoagulated by sungazing. Doc Ophthalmol 1987 ; 66
(1):19-33
4 Leaver P, Williams C. Argon laser photocoagulation in the treatment of
central serous retinopathy. Br J Ophthalmol 1979 ;63 (10) :674-677
5 Robertson DM, llstrup D. Direct, indirect, and sham laser
photocoagulation in the management of central serous chorioretinopathy.
Am J Ophthalmol 1983 ;95(4) :457-466
6 Gilbert CM,Owens SL,Smith PD et al. Long—term follow—up of central

serous chorioretinopathy. Br J Ophthalmol 1984 ;68 (11) :815-820

7 Brancato R, Scialdone A, Pece A, et al. Eight-year follow—up of
central serous chorioretinopathy with and without laser treatment. Graefes
Arch Clin Exp Ophthalmol 1987 ;225(3) :166-168

8 Ficker L, Vafidis G, While A, et al. Long—term follow —up of a
prospective trial of argon laser photocoagulation in the treatment of central
serous retinopathy. Br J Ophthalmol 1988;72(11) .829-834

9 Yap EY, Robertson DM. The long —term outcome of central serous
chorioretinopathy. Arch Ophthalmol 1996 ;114(6) :689-692

10 Loo RH,Scott IU,Flynn HW Jr,et al. Factors associated with reduced
visual acuity during long — term follow — up of patients with idiopathic
central serous chorioretinopathy. Retina 2002;22(1) :19-24

11 Maruko I, Iida T,Sugano Y ,et al. Subfoveal choroidal thickness after
treatment of central serous chorioretinopathy. Ophthalmology 2010 ;117
(9):1792-1799

12 Little HL. Complications of argon laser retinal photocoagulation: a
five—year study. Int Ophthalmol Clin 1976;16(4) :145-159

13 Malik KJ, Sampat KM. Low — intensity/high — density subthreshold
microPulse diode laser for chronic central serous chorioretinopathy.
Retina 2015;35(3) :532-536

14 Kim JY,Park HS,Kim SY,et al. Short—term efficacy of subthreshold
micropulse yellow laser (577nm ) photocoagulation for chronic central
serous chorioretinopathy. Graefes Arch Clin Exp Ophthalmol 2015 ;253
(12) :2129-2135

15 Scholz P, Ersoy L,Boon CJ,et al. Subthreshold micropulse laser(577
nm ) treatment in
Ophthalmologica 2015 ;234 (4) .189-194

16 Lavinsky D, Palanker D. Nondamaging photothermal therapy for the

chronic  central serous  chorioretinopathy.

retina; initial clinical experience with chronic central serous retinopathy.
Retina 2015;35(2) :213-222

17 Chen SN, Hwang JF. Subthreshold diode micropulse photocoagulation
for the treatment of chronic central serous chorioretinopathy with
juxtafoveal leakage. Ophthalmology 2008 ;115(12) :2229-2234

18 Cardillo Piccolino F,Eandi CM, Ventre L, et al. Photodynamic therapy
for chronic central serous chorioretinopathy. Retina 2003 ;23 (6) .
752-763

19 Chan WM, Lam DS, Lai TY, et al. Choroidal vascular remodelling in
central serous chorioretinopathy after indocyanine green guided
photodynamic therapy with verteporfin: a novel treatment at the primary
disease level. Br J Ophthalmol 2003 ;87 (12) :1453-1458

20 Yannuzzi LA, Slakter JS, Gross NE, et al. Indocyanine green
angiography—guided photodynamic therapy for treatment of chronic central
serous chorioretinopathy :a pilot study. Retina 2003 ;23 (3) :288-298

21 Silva RM, Ruiz — Moreno JM, Gomez — Ulla F, et al. Photodynamic
therapy for chronic central serous chorioretinopathy. Retina 2013 ; 33
(2):309-315

22 Tseng CC, Chen SN. Long—term efficacy of half—dose photodynamic
therapy on chronic central serous chorioretinopathy. Br J Ophthalmol
2015;99(8) :1070-1077

23 Schotzer — Schrehardt U, Viestenz A, Naumann GO, et al. Dose —
related structural effects of photodynamic therapy onchoroidal and retinal
structures of human eyes. Graefes Arch Clin Exp Ophthalmol 2002 ;240
(9) :748-757

24 Chan WM, Lai TY, Lai RY, et al. Safety enhanced photodynamic
therapy for chronic central serous chorioretinopathy. Retina 2008 ; 28
(1):85-93

25 Reibaldi M, Cardascia N, Longo A, et al. Standard-Fluence versus
Low — Fluence Photodynamic Therapy in Chronic Central Serous
Chorioretinopathy : A Nonrandomized Clinical Trial. Am J Ophthalmol
2010;149(2) :307-315

26 Smretschnig E, Ansari-Shahrezaei S, Hagen S,et al. Half—fluence

photodynamic therapy in chronic central serous chorioretinopathy. Retina

2061



EiRRRIZE 2006 FET1HB F16E ENH
B335 :029-82245172 85263940

http://ies. ijo. cn
BB {57%8:1J0.2000@163. com

2013;33(2) :316-323

27 Tsai MJ, Hsieh YT. Half - Time Photodynamic Therapy for Central
Serous Chorioretinopathy. Optom Vis Sci 2014;91(9) :1140-1145

28 Shiode Y, Morizane Y, Kimura S,et al. Comparison of halving the
irradiation time of the verteporfin dose photodynamic therapy for chronic
central serous chorioretinopathy. Retina 2015;35(12) :2498-2504

29 Liu CF, Chen LJ, Tsai SH, et al. Half - Dose Verteporfin Combined
with Half — Fluence Photodynamic Therapy for Chronic Central Serous
Chorioretinopath. J Ocul Pharmacol Ther 2014 ;30(5) ;400-405

30 Zhao M,Zhang F',Chen Y, et al. A 50% vs 30% Dose of Verteporfin
(Photodynamic Therapy) for Acute Central Serous Chorioretinopathy One—
Year Results of a Randomized Clinical Trial. Jama Ophthalmol 2015 ;133
(3):333-340

31 Bae SH, Heo JW, Kim C, et al. A Randomized Pilot Study of Low—
Fluence Photodynamic Therapy Versus Intravitreal Ranibizumab for
Chronic Central Serous Chorioretinopathy. Am J Ophthalmol 2011 ;152
(5):784-792

32 Lim JW, Kim MU, Shin MC. Aqueous humor and plasma levels of
vascular endothelial growth factor and interleukin — 8 in patients with
central serous chorioretinopathy. Retina 2010;30(9) ; 1465-1471

33 Shin MC, Lim JW. Concentration of cytokines in the aqueous humor
of patients with central serous chorioretinopathy. Retina 2011;31(9):
1937-1943

34 Jung SH, Kim KA, Sohn SW, et al. Cytokine levels of the aqueous
humour in central serous chorioretinopathy. Clin Exp Optom 2014 ;97
(3):264-269

35 Inoue M, Kadonosono K, Watanabe Y, et al. Results of one —year
follow—up examinations after intravitreal bevacizumab administration for
chronic central serous chorioretinopathy. Ophthalmologica 2011 ; 225
(1):37-40

36 Koss MJ, Beger I, Koch FH. Subthreshold diode laser micropulse
photocoagulation versus intravitreal injections of bevacizumab in the
treatment of central serous chorioretinopathy. Eye 2012;26(2) :307-314
37 Kim DY, Joe SG, Yang HS, et al. subfoveal Choroidal Thickness
changes in treated idiopathic Central Serous Chorioretinopathy and Their
Association with recurrence. Retina 2015;35(9) :1867-1874

38 Kim DY, Joe SG, Yang SJ, et al. The Association between Choroidal
Thickness Variations and Response to Intravitreal Bevacizumab in Central
Serous Chorioretinopathy. Korean J Ophthalmol 2015;29(3) :160-167
39 Ozdemir O, Erol MK. Morphologic changes and visual outcomes in
resolved central serous chorioretinopathy treated with ranibizumab. Cutan
Ocul Toxicol 2014;33(2); 122-126

40 Farman N, Rafestin—Oblin ME. Multiple aspects of mineralocorticoid
selectivity. Am J Physiol Renal Physiol 2001;280(2) :F181-F192

41 Zhao M, Valamanesh F, Celerier 1,et al. The neuroretina is a novel

2062

mineralocorticoid target: aldosterone up-regulates ion and water channels
in Muller glial cells. FASEB J 2010;24(9) :3405-3415

42 Zhao M, Celerier I, Bousquet E, et al. Mineralcorticoid receptor is
involved in rat and human ocular chorioretinopathy. J Clin Invest 2012 ;
122(7) :2672-2679

43 Bousquet E, Beydoun T, Zhao M, et al. Mineralcorticoid receptor
antagonism in the treatment of chronic central serous chorioretinopathy : a
pilot study. Retina 2013;33(10) :2096-2102

44 Breukink MB, den Hollander Al, Keunen JE, et al. The use of
eplerenone in therapy—resistant chronic central serous chorioretinopathy.
Acta Ophthalmol 2014 ;92 (6) : €488 -490

45 Singh RP, Sears JE, Bedi R, et al. Oral eplerenone for the
management of chronic central serous chorioretinopathy. Int J Ophthalmol
2015;8(2) :310-314

46 Herold TR, Prause K, Wolf A, et al. Spironolactone in the treatment
of central serous chorioretinopathy—a case series. Graefes Arch Clin Exp
Ophthalmol 20143252 (12) :1985-1991

47 Chin EK, Almeida DR, Roybal CN, et al. Oral mineralocorticoid
antagonists for recalcitrant central serous chorioretinopathy. Clin
Ophthalmol 2015;9(11) :1449-1456

48 Ghadiali Q, Jung JJ, Yu S, et al. central serous chorioretinopathy
treated with mineralocorticoid antagonists: A one-year pilot study. Retina
2015;36(3) :611-618

49 Daruich A, Matet A, Dirani A, et al. Oral Mineralocorticoid—Receptor
Antagonists; Real-Life Experience in Clinical Subtypes of Nonresolving
Central Serous Chorioretinopathy With Chronic Epitheliopathy. Transl Vis
Sci Technol 2016;5(2) .2

50 7. TN FIBCA T HIRATT o TR R 19k 2% J
AR 18 PO, KA R 2GR 2010526 (6) :919

51T BRI 25 H AT & UM BB 3 1R T O PEROB ik
2R R0 RS A 18 A1), 5 MR B2 24 2008 528(7) :516-517

52 Wolfensberger TJ. The role of carbonic anhydrase inhibitors in the
management of macular edema. Doc Ophthalmol 1999 ;97 (3-4) .
387-397

53 Pikkel J, Beiran I, Ophir A, et al. Acetazolamide for central serous
retinopathy. Ophthalmology 2002 ;109(9) :1723-1725

54 Kawamura R, Ideta H, Hori H et al. Transpupillary thermotherapy for
atypical central serous chorioretinopathy. Clin Ophthalmol 2012 ;6 .
175-179

55 Shulman S, Goldenberg D,Schwartz R et al. Oral Rifampin treatment
for longstanding chronic central serous chorioretinopathy. Graefes Arch
Clin Exp Ophthalmol 2016;254(1) :15-22

56 Moisseiev E, Holmes AJ, Moshiri A, et al. Finasteride is effective for
the treatment of central serous chorioretinopathy. Eye ( Lond) 2016 ;30
(6) :850-856



