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Abstract

* AIM: To investigate the changes of subfoveal choroidal
thickness ( SFCT ) in central serous chorioretinopathy
(CSCR) eyes and to compare them with normal control
eyes.

¢ METHODS: This was a case-control study and a Meta-
analysis. Forty - six CSCR patients diagnosed by the
fundus pre - set lens, fundus fluorescein angiography
(FFA) and indocyanine green angiography (ICGA) were
enrolled in this study. Sixty two age-, sex-, diopter- and
axial length-matched 62 normal subjects (62 eyes) were
enrolled in this study as the control group. Using
enhanced depth imaging optical coherence tomography
(EDI-OCT), SFCT of CSCR eyes and normal control eyes
were measured and compared. Univariate and
multivariate linear regression analysis were performed to
assess the association between SFCT and clinical factors.
The Meta - analysis were conducted using the Stata
software package to calculate the summary weighted
mean differences (WMDs).

¢ RESULTS: The mean SFCT of the CSCR group and the
normal control group was 397.34+83. 91uym and 274. 48 +
62. 57um, respectively. The CSCR eyes had a thicker
choroid than the control eyes at the SFCT ( P<0. 01).
Univariate and multivariable linear regression analysis
showed that the SFCT was significantly thicker in
association with the CSCR diagnosis. The result of our
case-control study was consistent with the results of the
further Meta-analysis with the pooled WMD of 156. 13um
(95% CI. 137.43, 174.83) for SFCT.

e CONCLUSION: Along with the comprehensive Meta -
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analysis, SFCT in CSCR eyes was thicker than that of
normal control eyes. Increased SFCT might be associated
with CSCR.

e KEYWORDS: central serous chorioretinopathy;
subfoveal choroidal thickness; Meta-analysis
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serous chorioretinopathy , CSCR) & #5 8% B H 0o [U1 T ik 45
JELJE ( subfoveal choroidal thickness,SFCT) 27AF

F5 3% KT ) % R AE5E M Meta 23 H7, JEZEAY CSCR
46 PG AMFSY , CSCR 8 B ) A & 52 IR IS A 4, ¢
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YERTE R XL, F s B S BR EE F9 4 OCT A I I L3¢
CSCR 41 S X} fE 4 SFCT, HA K ZE A1 £ A & 4 i SFCT 5
Bl R Z [ R . Meta 2387 FH Stata #4354 5 41
Z A MBS 2

LR . CSCR &1 SFCT M 397. 34+83. 91 pum, IEH
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o 3 3 K T80 60 B 5 75 ( central serous
chorioretinopathy , CSCR) J2& H 5 % UL (1) BRI % 2 — | 4f &
TR AR B LA BRI R B R B R A R oA
P bR R E M RRAE" . HET CSCR R ML i AR 58
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Tl R A G X AR UL B 5k, & B CSCR B H B A
Tk B AT 5K T i | v A e A S S ARk,
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(EDI) 8 AR 0] DL i {2 7R A g 4 )2 ik 4% iR S
( subfoveal choroidal thickness, SFCT) , 4145 LI 7E V& 1K F
WLEE S ik 2% R T T 5 8% 0 Stk FRATTOR JH EDL Hi A
X CSCR H A Y Jok 2% JE J52 B 1A 1 I 4, W] BsF, FRATTX
KRB K CSCR Ik 45 IS FE A i 55 64T Meta 4317, 30

e RS,
1 W& AE
1.1 R AR EARBCIZE G S irh B %

BRI E S, %K 2013-01/2014-12 8] 76 Fo RF 14 42
L2 HY 46 ) PR CSCR 3, TR B 26 HL 62 9 4F % Pk
) e G S HR b K DR E B9 1E A S IR S LA
HRABFFE RIS 2 bR - HR A & A B BEIX =) FR A 3
PEAL I e 22 E Rz G, DAL I i T35 H e g
JE, oAl A PEBEES IS ; 9 2R IR IS I 3 R (FFA ) K|
W 2k M A i 52 (ICGA) Kt A MM (e 2 [ 2 B, 77
AR CSCR BHEARFE, AEARHE. (1) A CSCR &
HEFFA N ICGA 125 (2) I Ay BB B I X R ZH 4F 0%
KT 18 %5 (3) JHIGIE-3.00 ~ +3.00D; (4) B JC & i
FE W5 R B B s 5 5 (4) ToAMs e S N AMIR AR 5 (5)
B T R P B AN SUIR 15 U6 H 2 IR R A2 5 (6) Jm A it
BT, AT DAARAS 75 AT 640 Jok 2% S B A% 5 (7 ) Wik 285 M I B ¥ i
AL, AT DL I R R HEBR AR (1) B ATHR
NG CEE SO Bl TR TT | 3 B8 A I 245 0 3 SR T ) R
H(2) ANREAEFNG R &1, ek 52 A e K2 5 (3)
TovE e A AT G IR BHG # ,

1.2 ik

1.2.1 —fB1Z A5 CSCR % Al IE 4 % B8 20 19 34T
AT IREG A . MG HAERF IEAL T (BCVA) (2B
KT S B | IR A 0 | 4 ] 4 A FIR A 7 A A RIS |
Topcon—TRCSOEX HE JF& HEAHHLHR I €& BEUAH , TRC-50DX
(TA AY) MR A5 & 52 R Gi4T FFA I 1CGA K, HR Fli)
) IOL Master,

1.2.2 OCTHEF* RHEME Spectralis EDI-OCT
17 OCT s, 4 7 =X IR K 8. 8mm WY LR BEXT IS
W FR B BE gL 1T 0° F1 90° Jr L AT A, A BB X Y
5°x30°HE 7 Bl N 8 19 A K SF- 18 1, 454 7 1 i o AR Bk
B EEHRIEAT 100 W A3 TR A shSCrRE R 2 1R
P15 B AP I e I | R A5 32 18 T 174 4 J2 Bk 485 IS TR 1%
FEICE: P 28 0 v BE A o [ Y A T, R R — R A Y
Software Version 5.3 B ;T sl & 25 5 e [T 114 ik 25 i JEE
JE BRI 2, 28 1 R ) 8 R 5 R A 2% 22 LA
NRTAIEE (E 1), Fra s G e 3 W, o
SEXE L R T B R B ES ERRE H RO s R IR 2, BT
M ITE F2F 10:00 254 58 W,

1.2.3 Meta 341 KRR WS . TR LA SRAH OCECHE 2, b
SCECHE A 45 v 30 1) 4 SRR I3 ( CNKT) | 435 550805 13
(VIP) LA B 5 J5 B4 PR & SCBUHE AL 45 PubMed |
EMBASE DA & web of science, 52K 38R 5 H 1A
LS AR 3 K R AR . RS R B O PE SO
P Pk 2% B A0 I B0 25 A1 choroidal thickness, central serous
chorioretinopathy , optical coherence tomography, OCT, X} 4}
ASCHRI S 2% SOk — 229 KRG &R, 15 Rl R 22 R o SO
W, R F AL T 2015-01, Ak S5HER bR Ak
B . (1) BIFFE BT o0 B W 1 AfF 5% ks 461) — %o HEAJE 9% sk o)
LLBF5E 5 (2) F EDI-OCT 0 & /% ik 48 B R B2 5 (3) AR
CSCR 5 51E% X M k4 W, HEBRARE R . (1) &
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E1 EDI-OCT HAHMETHEEEERE A.CSCR EIR,
SFCT 4 426 um; B IEH X HRIR  SFCT & 343 um,,

52BN SCHR s (2) TEXFRERNHE; (3) Zab Pk Sk 15 L ib
VE IR B ; (4) FEARE/ANT 10, M 259 &R —F 58
i, DA & 3R ST A M, BORHEIUINE 2 24 BiF 55 35
SE5E I, AR A ) A = O B A E . FREUE B R E A
(D) BH & kR B RORTES (2) &M,
AERSSE; (3) Z5 RidR bR ; (4) IR EIF M bR, SGeit
STV RIS AR BB HE SR Statal2. 0 K44 FEAT Meta 43
Mo EPEBEHLSOV AR D-L Zeb A7 A 91, RN %L
2 (WMDs) & H: 95% FI{F X [0 (95% CI) P47 bk 2 ) i
ZEIFHT . R R IR 43 45 BORIEE R i =2 B | A
B R P XS e A7 /2 a0 AT, 1P >50% A $ 7R i 57 4%
SRIRAFAE S R T A7 AR S I S o b 7 A S
PR B D R AN SR A A I R S S P U R A 7 S 2 o B, R
TIHTRF A BE G52 e o A, R A 1A >R F Begg's Al
Egger's K3 I HIR A, P<0.05 NESAGHH#E X,
GeitF b  eit2i 2R SPSS 13. 0 Giit2f i k47
BT, A BRI R A e pn i 25 (xts) Ron . W
2z 8] e A J IR R 50 5 T SR & B A
PIRTEE N RS AEA ¢ ke, R B R &M 1015 4
Wi /0Bt CSCR AR BB rp g VTR ik 26 528 188 /0 45 i
PR b2 [8] (4 DG B ; iF 98 CSCR 3% SFCT 5 £ H % | 48
W CR R Zu etk mlH ik, LA P<0.05 4
ERBEGIFE X,
2R
2.1 BERIGKRER AR EANA CSCR B 46 i 46
R, 55 31 491, 2 15 1], P Y 4R 1% 39.21+8. 18 % 11
JE G A —1.05+0. 86D , F- 14 HR 5l K J& 4 23. 69+0. 74mm
T2 LogMAR #1714 0. 21+0. 20, 1% Xt BB 41 62 fi] 62
MR, HrA 55 44 ), 2 18 ], P 394F 14 37,43 £9.44 %5 11
JEIGCEE A —1.31+1. 09D , I HR I 4 23. 75+0. 79mm
-2 LogMAR #7714 -0. 01£0. 07, CSCR 415 1E # Xf Hf
L Z (AR MO IR B IR R Y
NN 2R TG 2FE L (P>0.05) ,CSCR 419
LogMAR ML IE R Al &, 2 A Gt X (P<0.01)
PO SR ARG R ORI WL 1,
2.2 W4z 8 SFCT Lb# CSCR & # 1-F3 SFCT N
397.34 £83. 9lpm, IF % X B4 24 274. 48 £62. 57pm,
CSCR A& 7144 SFCT B & J5 T 1IE % X R4, 22 A 1
FEME X (P<0.01),
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F1 PNFARINROERFFE xts
24 CSCR 4 (n=46) IEHXIBL(n=62) P
EIR (%) 39.21+8.18 37.43+9.44 0.299
PER( B/ %) 31/15 44/18 0. 690
BEBE LT Jiks IR () 397.34+83.91 274.48+62.57 <0.001
AR H (mmHg) 14.12+3.61 14.66+4.05 0.474
HFREEE (D) -1.05+0. 86 -1.31£1.09 0.185
W45 FE (mmHg) 122.30+15. 65 119.93+11.04 0.358
#F i & (mmHg) 76.73+10.21 73.33+8.67 0. 065
WA 3 9E 7 R ( mmHg) 108.18+16. 63 105.27+12.07 0.294
EPSRIE T (mmHg) 62.61x10.99 58.67+10. 31 0.059
S HETE IR ( mmHg) 77.80x11.88 74.20£9. 49 0.083
HR %l (mm) 23.69+0.74 23.75+0.79 0. 640
g £ R E () 546.65+32. 47 543.64+33. 88 0.935
logMAR i 1 0.21+0.20 -0.01+0.07 <0.01
F2 HMEEREHEPHOMTIKEEEERZImEZ =3 CSCREHEWMHPLMTHREREENZWESE
ot Bewa(95% WIfRIKH) P Al Beta(95% FI{RIRIE) P
RS T LA E T
CSCR 27 (vs TEH X R) 122.86(94.93, 150.79)  <0.01 AR -0.01(-2.71,2.68)  0.992
AR -1.18 (-3.25,0.89)  0.261 TR (B Lork) 36.03(-16.63, 88.69)  0.175
P (B Zotk) 33.42 (-5.34,72.18)  0.090 R 3.41(-3.57,10.39)  0.668
MR i 1.02 (-3.68,5.72) 0.668 SRR R 7.32(-10.74,25.39)  0.423
SRR -8.98 (-11.74,5.39)  0.423 Wl 12.07(-22.35, 46.49)  0.484
AR 2k -9.80 (-33.56, 13.98) 0.416 e o R R 0.17(-0.62, 0.95) 0.669
T g S R 0.16(-0.39, 0.71) 0.561 i Qa0 1.87(-0.56, 4.30) 0.128
F Qi 1.76 (-0.13, 3.65) 0.068 W4 Fi 1.36(-0.21, 2.94) 0.088
Wi 1.15 (-0.21, 2.51) 0.097 AP IR IVEE 1.25(-1.04, 3.53) 0.279
PRI E 0.63 (-0.13,1.38) 0.104 Wi S v T 1.05(-0.45, 2.54) 0.167
W BT A R 0.41 (-0.13,0.95) 0.138 R 1.92(-0.71, 3.49) 0.189
SEHEEE 0.72 (-0.06, 1.49) 0. 069 77 (LogMAR) -31.27(-158.58, 96.03) 0.623
M1 (LogMAR) 230.58(107.08, 300.07) <0.01
ZHE T
CSCR 27 (vs IEHATIE)  125.76(90.45, 161.06)  <0.01 o S o
LogMAR /1 -13.58(-114.03, 86.87) 0.789 ‘
Li 012 — 141.90 (110.18, 173 62) 9.95
Kim(2013) — 17990 (14423,21557) 925
2.3 MEEMSERMEEMSN  H 7 0 AT A - S My
FENT G SFCT WA SCIR R FRATT A7 B0 K 38 Fn 22 [ R ek Brand(014) ——  wnemmm s
BTV 43 26 3 2 4 [0 4B 4875 : CSCR 1517 ( CSCR o IR
W SFCT B IE A A1F400% 122, 86ym) BLRCBLI 5 SFCT 47 77 o Sl
AN (P<0.01) . AR, PE B, 0O , M 45 P —— woeaws
FH95 SFCT X, ZRFERIEF T/ TR, 5 iE T L mmmeme o
M IR G, CSCR 2 W18k 5 SFCT A 1 35 H1 G (P< S eamed=51 75308 “‘<f> e o
0.01,%2), AL T CSCR B #H SFCT 545 T Wt e ot ot !
A RGO R, A R AR AR I 1, T G, R 4l 55 5 =

FAAE 5 SFCT #4001 B AR GE (% 3)

2.4 Meta 9 #7

2.4 1 RER AWK A OCSCHk 145 &, AL fE
28 L 117 RS R noteexpress B 67 ;i
i Pl 52 SOk A AN AR AR 17 s SRR Gl
PR SCHERR 5 R SCmk, b 4 B JCIEH T RGP 2
FaREAE /N T 10 B HERR ™, S & _E AR B 5T 3 13 T HF
FENA Meta 5347, Horp 5 v SOk, 8 s 9 Sk
2.4 2 MANTHRWERFME A 13 MR H,376 X
CSCR MR LA K 420 HIEH BRI AA Meta 73 #7H, FEFTA
AN SCER A 6 TFFOR A E L4 TRk A
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B2 CSCRASEHEIMRA SFCT HERMARKE,

2 ST B HAS A 1 TfF5E sk A E, 8 EDI-
OCT {u4% Spectralis,3D-OCT LA M RS-3000 %, Firf 44
A Meta 73 H7  SCHRIEAFFAE UL 4

2.4.3 Meta ST &R T A9 A Meta 23 H7 A9 STHR 34 4R
I T CSCR 415 1E % X HR4] SFCT MY 24 5%, Meta 23 Hr4h
(K 2) 7, CSCR 41 SFCT # 1E # X AR 20 BH I} 2L | 22 55
HA %23 X (WMD = 156. 13,95% CI = 137. 43 ~
174.83) , (AW 5% [B) A7 45 S A (F =57.7% ,P=0.005) ,
FATTE— 2 X REA R U5 s L) K EDI-OCT A6 I A3 2% #£47
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F4 I Meta 53 # B9 STRRE A HHE

HEA L (% - .
tr& () B Cser /w4 wwRﬁ%ﬁ@m Gl L
Manabe (2015) H 7R 22/54 55.0/54.1 SFCT 3D-0CT
Brandl(2014) 1 10/16 42.1/39.5 SFCT Spectralis
Li(2013) | 51/50 46.18/45. 86 SFCT Spectralis
Kim(2013) LiHES] 40/40 46.1/65.5 SFCT Spectralis
Yang(2013) Hh 15/15 46.0/46.5 SFCT Spectralis
Kuroda(2013) H 7 35/35 54.4/53.9 SFCT SS-0CT
Kang(2013) [HES 36/32 47.25/45 SFCT Spectralis
Li(2012) i 21/24 45.6/46. 1 SFCT Spectralis
Yang(2012) i 23/23 42.78/46.09 SFCT Spectralis
Yu(2012) i 26/26 38.4/38.8 SFCT Spectralis
Kim(2011) i ] 31/29 49.4/59.7 SFCT 3D-0CT
Kim(2011) L 30/30 48.2/48.2 SFCT Spectralis
A5 (2015) [ 46/62 39.2/37.4 SFCT Spectralis
x5 Meta AN EELERRITASH
WFEE B I 95% T X [H] S BT ER g A IR0 B 5
R 13 156.13(137.43, 174.83) (0=28.36, P=0.005 Z=13.63, P<0.01
P4
[ 6 164.21(131.86, 196.57) 0=19.24, P=0.002 7=9.95, P<0.01
i =] 4 164.02(139.85,188.20) (0=4.10,P=0.250 Z=13.30,P<0.01
HA 2 115.97(75.19, 156.74) 0=0.32,P=0.571 7Z=5.57,P<0.01
78 ] 1 138.72(76.77-200.67) - Z=4.39,P<0.01
o DA%
Spectralis 10 165.10(144.51,185.69) (0=21.82, P=0.009 Z=15.72, P<0.01
3D-0CT 2 126.18(91.64, 160.72) (0=0.00,P=0.981 Z=7.16,P<0.01
SS-0CT 1 103.00(42.41-163.59) - 7Z=3.33, P=0.01
x6 BRSNS
Sl 15 fiﬁﬂiﬁﬂﬂﬁ?ﬂi ‘ Eﬁrﬁﬁ@ﬁ
IR 95% AI{F X [H] Q F(%) P
Jc 156.13 137.43, 174.83 28.36 57.7 0.005
Manabe (2015) 158.10 138.50, 177.70 27.28 59.7 0.004
Brandl(2014) 157.13 137.39, 176. 86 28.08 60.8 0.003
Li(2013) 157.59 136.90, 178.28 27.56 60. 1 0.004
Kim(2013) 153.69 133.72, 173.67 26.32 58.2 0.006
Yang(2013) 155.36 135.34, 175.38 28.19 61.0 0.003
Kuroda(2013) 159.29 140.49, 178.09 25.38 56.7 0.008
Kang(2013) 155.43 135.21, 175.64 28.22 61.0 0.003
Li(2012) 153.86 134.33, 173.40 26.83 59.0 0.005
Yang(2012) 156.45 136.30, 176.59 28.34 61.2 0005
Yu(2012) 149.45 134.57, 164.33 15.19 27.6 0.174
Kim(2011) 158. 68 139.03, 178.34 26.53 58.5 0.005
Kim(2011) 154.04 134.08, 174.00 27.00 59.3 0.005
AHFFE(2015) 160.20 141.30, 179. 11 22.51 51.1 0.021

SELAIHT . S5 RR BT IELL CSCR 21 SFCT A IER X (386) . HUSRME A M3l J& UM /N B 26 i F 5 J2 55 Jo
MREH R (3R 5) ) RN, BB T3k — IR 5T 5, S0 B N (P =
2.4.4 RESWMERERE RORMGERIBRLEA 27.6% ,P=0.174) . FHI - E 5 ABFE 0 % % A
WFFE T 2, WA F S BATF R AR M AT fr S5 2R LI 3, T ) R FE AT Fk, 158 B A7 7E & 4 i
MRS BT, LA W Meta 43 A7 25 2R 00 o M S n] Sk BT REME LA /N, [RIET Bege's (P =0.583) Fll Egger's (P =
S5 R WA — ORI BRIG , BOA S0 S G O 45 0. 893 ) K S IS Hi2 78 A7 15 4 e i foy ) W] BEE LA/
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Begg's funnel plot with pseudo 95% confidence limits

250 -

200 -

WMD

100 |-

I I I I
0 10 20 30
s.e. of: WMD

3 CSCRASEEHA SFCT HZRMIFEIE WMD.
TR ;5. e. of : WMD = JITALEI B 24 BUATE IR

3itig

CSCR 1) &It H i w6 A7 78 4 1, 0 10 9
R 24 CSCR EE M &Pl . HIE )Rk
WHFGEUE B A0 B0 28 I 12 )22 o B e TR s I o Hh B
PR RS B G, LAk AT ICGA K &3, REB 4
CSCR & TP AF A6 AT Ik 245 155 =6 4 A5 RN 5 ok B ok 7 0L v
T 37 T AR P 25 L Y R I, $E R L IR R o L AT FE Ik 4%
JEEEST L ph I e £ A 1 30 5 1) 388 n nT i S B K
JE T8GR 2 T - 20Dk 265 R I

AT 3 3 — 9 ) %o BEBIE 9 6 HE 43 B T CSCR 2R
HKA IR RE . S5 & B CSCR H 1Y SFCT N 397. 34+
83. 91 wm, MM 1E# XF B AL Ry 274. 48 £62. 57 pm, CSCR
Y SFCT W i ST 1E W X R4 | 45 3 5 2 i o7 4%
FRARLE 12101080 ORI SE R Meta 437 38 43 45 R S R A
WFIE AL 6 . CSCR B & 1 SFCT o i J&E F 1F % X iR 20
(WMDs=156.13,95% CI=137.43 ~174.83) , BIRANRR
X} BRI I8 A B 15 A il 0 D 30 Ao ik 246 s 4 B2 7y D A L R
FEA 9T E H FRA 1 ICGA HiAR KA CSCR 3%, K Bk
2% bt A R R Maruko 4B BF 5T IR AN
CSCR HE 35 Ik £ FES Tt A 7t 7K R 348 vy ik 286 6% 1 55 36 375 1P 34
5oy, T 5 A % M TR AT Ik ik 2% B I R 1 SR T e
ok 465 R R HE VA R

TEARWFFE A, AT —A> Meta 43047 E 315 CSCR
AR 55 1E % 0 BRHR SFCT Y22 5 b FRATT B 5 1) X et A
52,78 Meta JP TR T 13 TFSE, BE9E IF45 LA
Ko AT W E 2 43 B 5 SR Y PR 4 — SR CSCR R 7 fik 45 i
JEFIEH AR — 2 A o B e B . S BRAT T — 1~ 44
AW AWEIE G A W A e S, i L sk 43
Mrah ik & BT /NSRS BF 5T Meta 43 A 32 52 (1) 57
R R . X B AS Meta 43 A7 45 S AT 58 RS A2, S HF
CSCR 3 SFCT = FIEH IR 4518

BATXT A B b H R SFCT 80T MM #r
PR R LRNE R AT e R B, Ir T R T SFCT AU 5
CSCR 12 W LA B A 3 A7 78 A DG T 5 4F 18, 1R il 45 L
THERYAEAEM N, BEA D 48 K iR o e 32, ik
2% R AR IS S A OE D SR B A Y 5
JEREMIZE Ak P 22 5 04 JE R AT B CSCR U Y
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Ik 2% RS B S o K T Rl A Ik 4 PR JE 2 A B AR A Y
RN HEER R rfE w5 . J1AMER — R R AR S —
UK IR 465 M5 T2 B 55 WL 3 A AE AR DG e, 4 I ] BB 2 DR
CSCR H & [A] A7 TE Ik 26 IR IS, SC R L0 T B R A 1
JE )5 SFCT AAAEARCHE R —MERER R, 2]
RN R IMAERIE T CSCR 2k — R fE, M5
SFCT AAETEAH M, IE S T R ATRYHES . FATH: X
CSCR 4L SFCT SR RYEM T 08, K BLAR i
R %h DG RE S R AN SR 5 SFCT JCARAT AR G

AWFFEM G T CSCR A PR REEE  JIF 5 1EH A
PR DK 2% B JEE EA 1 X6 L 2B, BROAR G EA AH G IS
KIF: CSCR B R K28 IS, AH 2 A SEAT /AT —E
AIPEH: (1) AW FE A REA AR FEEOR, AP SE AT
46 f9] CSCR &4 , ML AT ABFFE SR CSCR (& AEA B
RENTIRATOPIIE, (2) TATE R AT R TH
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