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[Abstract] Objective To analyze the imaging characteristics of swept-source optical coherence tomography
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(SS-OCT) and swept-source optical coherence tomography angiography (SS-OCTA) between male and female patients
with central serous chorioretinopathy (CSC). Methods A cross-sectional study was conducted. A total of 141
patients (155 eyes) with newly diagnosed and untreated CSC at the Ophthalmology Department of the First Affiliated
Hospital of Zhengzhou University from September 2021 to August 2024 were enrolled. Participants were divided into
the female group (47 patients, 52 eyes) and the male group (94 patients, 103 eyes) according to their sex. All
subjects underwent SS-OCT and SS-OCTA examinations. The incidences of pigment epithelial detachment (PED),
flat irregular PED (FIPED), retinal and choroidal high-reflective foci, focal choroidal excavation (FCE),
pachydrusen, choroidal neovascularization (CNV), serous retinal detachment (SRD), and subretinal fibrin were
recorded, as well as the presence of vortex vein anastomosis and vortex vein asymmetric dilation. Device-built
software was used to measure subfoveal choroidal thickness (SFCT), central macular thickness (CMT), SRD height
and width, PED height and width, choroidal vascular volume (CVV), and choroidal vascularity index (CVI). This
study followed the Declaration of Helsinki, and the study protocol was approved by the Ethics Committee of the First
Affiliated Hospital of Zhengzhou University (No. 2024-KY-1660). All subjects were fully informed of the study
content and voluntarily signed the informed consent form.  Results The average age of the female group was
(48.64+10. 18) years, which was significantly greater than (43.76+8. 60) years of the male group (¢=2.985, P=
0.003). The SFCT and CVV of the male group were (542.06+127.47) um and 3. 97 (3. 46, 4.33) mm’, which
were significantly greater than (474.12+120. 36) pm and 3.31(2.91, 4.13) mm’ of female group, respectively (¢=
-3.191, P=0.002; Z=-3.106, P=0.002). The SRD height and CVI of the male group were 163.70(87. 10,
239.90) wm and 0.31(0.28, 0.34), which were significantly lower than 216. 90 (128. 40, 291.88) wm and 0. 32
(0.30, 0.36) of the female group, respectively (Z=-2.236, P=0.025; Z=-2.362, P=0.018). No significant
differences in CMT, PED height and width, or SRD width were found between the two groups (all P>0.05).
Subgroup analysis showed that among patients aged <50 years, there were significant differences in SFCT, CVV, and
CVI between the two groups (¢=-2.373, P=0.019; Z=-2.169, P=0.030; Z=-2.142, P=0.032), and no such
differences were observed in patients aged =50 years (¢=-0.863, —0.503, —1.588; all P>0.05). The incidence
of choroidal high-reflective foci in the male group was 55.3% (57/103), which was significantly higher than 36. 5%
(19/52) in the female group (X’ =4.888, P=0.027), and the incidence of FIPED in the male group was 31. 1%
(32/103), which was significantly lower than 50. 0% (26/52) in the female group (X*=5.289, P=0.021). The rate
of vortex vein anastomosis in the male group was 84. 5% (87/103), which was significantly higher than 69. 2% in the
female group (X°=4.896, P=0.027). Logistic regression analysis identified male gender as a significant risk factor for
choroidal high-reflective foci and vortex vein anastomosis (odds ratio [ OR]=2.410, P=0.017; OR=2.686, P=0.020),
while increasing age was a significant risk factor for FIPED (OR=1.059, P=0.004). Conclusions Compared with
female patients, male CSC patients exhibit increased choroidal thickness, choroidal vascular dilation, and higher
perfusion. These characteristics are more pronounced in patients under 50 years of age. Male gender is a risk factor
for the occurrence of choroidal high-reflective foci and vortex vein anastomosis in CSC patients.

[Key words] Central serous chorioretinopathy; Central foveal choroidal thickness; Vortex vein anastomosis;
Choroidal vascular volume; Choroidal vascular index
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Figure 1 Imaging characteristics of patients with CSC A: Serous
retinal detachment (long arrow), RPE detachment ( short arrow)

B: Flat irregular RPE detachment (long arrow), choroidal high-reflective
foci (short arrow)  C: Subretinal fibrin (long arrow), retinal high-
reflective foci ( short arrow ) D: Pachydrusen (long arrow)
E: Multifocal serous retinal detachment (long arrow)  F: Choroidal
neovascularization (long arrow), visible flat irregular RPE detachment in
central serous

the corresponding B-scan area ( short arrow) CSC:

chorioretinopathy; RPE: retinal pigment epithelium
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S E G N (1=-2.373,2=-2.169 ,-2. 142, )
P<0.05) ; MEAE# =50 % ABEF ,2 44 SFCT . CVI
CVV b RG24 L (¥ P>0.05) (£ 3,4),
2.2 BELBRFEESBILE

I3V 2 Tk 4% R e S ST kb R A R R R Ik W 5 2R 1]
5 TP FIPED KA R AT L hdH , 2 71
H G 2F 3 X (X =4. 888 .4.896 .5.289,# P<0.05) ;
2 /N4 SRD PED FCE 4 % B~ £F 4k 85 11 A0 ) i
1R BT RE CCNV R 1 B 58 R B 08 7 IOk AN % R 47 K
R, Z R LG FE L (H P>0.05)(%£5),
2.3 KEMESEL Logistic [AIH 53 H7

Logistic [0 543 BT 25 5 7, 59 1 J2 ik 285 16 v I
[ He{E b (odds ratio, OR) = 2.410,95% & 1 X [A]
( confidence interval ,CI) ;1. 169~4.969,P=0.017) | &
W kY 4 (OR =2.686,95% CI:1.166 ~ 6. 189, P =
0.020) (1 K H & ; 4F W4 19 K< 2 FIPED (1) fa 6 [ =
(OR = 1.059, 95% CI. 1.018 ~ 1.101, P = 0.004)
(%£6),

Rl 2N HBEELEERER

Table 1 Comparison of demographics between two groups

215 %0/ MR K A (s, )" MR B [, (%) 1" SE[M(Q,,Q;),D]°  BCVA[M(Q,,Q;),LogMAR]"
peglic:l 47/52 48.64+10. 18 5(10.6) +0.63(0.00,+1.25) 0.30(0.15,0.40)
BiEa 94/103 43.76+8. 60 9(9.6) +0.25(-0.25,+1.00) 0.22(0.10,0.52)

X2/ 7 {H 2.985 -2.217 -1.101

P{a 0.003 >0.999 0.027 0.271

T (a: MSEREA ¢ K036 5. X 408

Note: (a: Independent samples i-test; b: X* test; c: Mann-Whitney U rank sum test)

LogMAR: logarithm of the minimum angle of resolution

7 ; ¢ : Mann-Whitney U B FIAZ %) SE: SFALRBEE ; BCVA S 57 IE L JJ ; LogMAR - F5z /N3 B ) %) 50

SE: spherical equivalent; BCVA: best corrected visual acuity;
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2NN HE#E SS-OCT 71 SS-OCTA EES # b

.31 -

Table 2 Comparison of quantitative parameters of SS-OCT and SS-OCTA between two groups

4150 IR % CMT[M(Q,,Q3) ,pm]* SFCT(x#s,pm)" SRD i [M(Q,,Q5) ,um]”  SRD FEE[M(Q,,0Q5) ,pm]”
g el 52 368.21(265.29,446.10) 474.12+120. 36 216.90(128.40,291.88) 3 104.30(2 231.40,4 644.55)
LRl 103 321.60(230. 00,440. 63) 542.06+127.47 163.70(87. 10,239.90) 2 650.00( 1 777.20,3 547.50)
/7 -1.313 -3.191 -2.236 -1.819

P i 0.189 0. 002 0.025 0. 069

Bl BR% CVVI[M(Q,,0;), ,mm’]* CVI[M(Q,,05)]" % PED @R[ M(Q,,Q,) ,um]"  PED FEE[M(Q,,Q5) ,pm]"
il 52 3.31(2.91,4.13) 0.32(0.30,0.36) 30 34.75(23.20,56.03) 823.05(671.75,1321.60)
iRl 103 3.97(3.46,4.33) 0.31(0.28,0.34) 57 29.40(22.60,65.95) 769.90(447.65,1059. 80)
/71 -3.106 -2.362 -0.469 -1.791

P 0.002 0.018 0. 639 0.073

IE: (a:Mann-Whitney U B FIAZ S ;b S0 FEAS ¢ 42 45 )

SS-OCT - =4 IOE 2 A T W7 J2 45140 5 SS-OCTA - #1351 It 22 A W J2 4504 i 4 7l 4% 5 CMIT

B BE PO U1 JRE B 5 SFCT : Ay [U1 T Jbk 4% 58 JRE 135 5 SRID « 5 IR0 4 00 S I8 5 5 GV < ik 486 5 i 257 A B 5 CV L. ok 4% B85 1 %5 5 4505 PED - 400 1o 552 38 | Bz I 8
Note: (a: Mann-Whitney U rank sum test; b: Independent samples i-test) SS-OCT: swept-source optical coherence tomography; SS-OCTA: swept-source
optical coherence tomography angiography; CMT: central macular thickness; SFCT: subfoveal choroidal thickness; SRD: serous retinal detachment; CVV:

choroidal vascular volume; CVI: choroidal vascular index; PED: pigment epithelial detachment

T3 FH<S05EEANBERAREMEAEBE SS-OCT F1 SS-OCTA EESH LK

Table 3 Comparison of quantitative parameters of SS-OCT and SS-OCTA between different sexes in patients aged <50 years
215 1R %4 CMT[M(()],Q3)7P<de SFCT(;i—x,p,m)l' SRD ﬁrg[M(QmQ})’P«de SRD ﬁréxp[M(leQS),Mm}a
prg ik 27 381.79(286.76,453.88) 498.85+106. 35 224.30(119.00,312.00) 3073.50(2 158.90,4 699.70)
Bk 79 339. 18(240. 36,446. 22) 561.01+121.01 163.70(89. 60,248. 20) 2 653.00(1 777.20,3 547.10)
/7l -1.128 -2.373 -1.632 -1.128
P Y 0.260 0.019 0.103 0.260
451 W% CVVIM(Q,,Q;),mm"]" CVILM(Q, Q3)]" W% PED &E[M(Q,,0;),pm]"  PED GEEE[M(Q,,Q5) ,um]"
A 27 3.63(3.05,4.36) 0.32(0.31,0.36) 13 32.40(24.25,56. 40) 823.70(682.20,1 554.35)
T4l 79 4.11(3.59,4.54) 0.31(0.28,0.34) 40 33.70(22.30,69. 05) 728.45(421.65,1 052.78)
t/7 8 -2.169 -2.142 -0. 145 -1.489
P i 0. 030 0.032 0.885 0.137

E: (a:Mann-Whitney U BERIKZ S ;b JRSLAEA ¢ K23y )  SS-OCT - 435G 2 A F Wit 2 45140k 5 SS-OCTA « $ B e 2 A I J2 45140 1l A7 4% 5 CMIT
B BE Hh O [T JEEBE 5 SFCT : HpC MR ik &5 IS B2 5 SRID « SR T A0 IR S 6 289 5 CV'V 2 Jik 246 8 i 85 A AR 5 CV T Jk 4% 51 57 46 280 PED « 0 199 €8 3% 1 3z o8

Note: (a: Mann-Whitney U rank sum test; b: Independent samples i-test) SS-OCT: swept-source optical coherence tomography; SS-OCTA: swept-source
optical coherence tomography angiography; CMT: central macular thickness; SFCT: subfoveal choroidal thickness; SRD: serous retinal detachment; CVV:

choroidal vascular volume; CVI: choroidal vascular index; PED: pigment epithelial detachment

x4 FR=50F5BEANEPREMEIAE SS-OCT 1 SS-OCTA EE S HLL K

Table 4 Comparison of quantitative parameters of SS-OCT and SS-OCTA between different sexes in patients aged =50 years
2 51 i CMT [M(Q,,Q;) ,pm]" SFCT (s, pm)" SRD & (s, pum)" SRD 9 B (wes, pm) "
B 25 330.28(262.99,431.53) 447.40+130.76 217.35+113.35 3 478.82+1 678. 26
BEH 24 283.88(202.40,377.78) 479.67+130. 80 168.42+110.97 2 830.95+1 529.38
t/7Z {8 -1.360 -0.863 1.526 1.411
P i 0.174 0.392 0.134 0. 165
Eig] %K CVV (xts,mm*)" CVI(xts)" % PED @ [M(Q,,0;) ,pm]" PED 5% i (xts,pm)®
prg ik 25 3.35+0.75 0.33+0.06 17 41.90(21.05,57.10) 966.48+421. 67
Bk 24 3.46+0.70 0.31+0.04 17 28.60(22.35,43.50) 840.04+319. 89
/7 -0.503 1.588 -0.706 0.985
P{i 0.618 0.119 0.480 0.332

1 : (a:Mann-Whitney U BRI ;b M SZAEA ¢ 455)  SS-OCT: HMBEOL A0 T Wi J= 49 i : SS-OCTA - 9 M5 I 6 = A0 T W7 JZ 43 i 10048 A fR 5 CMT
B BEH U1 JE B2 5 SECT 2 oy [U1 R Jik 45 JJ5E B 5 SR+ 358 900 11 WU 190 IS Jd 185 5 CV'V 2 ok 4% 8 L 45 1A L 5 VT Bk 46 I 10 A% 45 %50 s PED o 90 I JiE £ 2% b g i B

Note: (a: Mann-Whitney U rank sum test; b: Independent samples i-test) SS-OCT: swept-source optical coherence tomography; SS-OCTA: swept-source
optical coherence tomography angiography; CMT: central macular thickness; SFCT: subfoveal choroidal thickness; SRD: serous retinal detachment; CVV:

choroidal vascular volume; CVI: choroidal vascular index; PED: pigment epithelial detachment
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Table 5 Comparison of qualitative SS-OCT and SS-OCTA characteristics between two groups [n ( %) |

. HLE Z At . WRBET Ik BES WS RS Rk ALY @N
2 5 Il PED FIPED FCE CNV X .
i3 T FHEE ORAAE ORI BMOE WA WEER
Ltk 52 47(90.4) 5(9.6) 30(57.7) 26(50.0) 5(9.6) 4(7.7)  9(17.3) 19(36.5) 16(30.8) 28(53.8) 36(69.2) 34(65.4)
B4 103 89(86.4) 14(13.6) 57(55.3) 32(31.1) 5(4.9) 10(9.7) 25(24.3) 57(55.3) 22(21.4) 52(50.5) 87(84.5) 73(70.9)
X 0.508 0.508 0.078 5.289 0.629 0.014 0.979 4.888 1.653 0. 156 4.896 0.487
P 0.476 0.476 0.780 0.021 0.428 0.907 0.323 0.027 0.198 0.693 0.027 0.485

500 K

Jid 15 s FIPED « i - K0 00 R0 190 JE €0 3% 2t 10 5 FCE < SRy A ok 46 T 111 s 5 NV« Jk 46 s B A 1 7

Note: (X” test)

SS-OCT - FA M4 A T W7 )2 49 44 5 SS-OCTA - F 85 I 2 A T 8 J2= 450 43 0L 85 B A% 5 SRD « SR 0L I 2 2 5 PED - B 1o i 6 3% 1 B¢

SS-OCT: swept-source optical coherence tomography; SS-OCTA: swept-source optical coherence tomography angiography; SRD: serous

retinal detachment; PED: pigment epithelial detachment; FIPED: flat irregular pigment epithelial detachment; FCE: focal choroidal excavation; CNV:

choroidal neovascularization

F 6 CSC EEMSH Logistic B35 4R

Table 6 Logistic regression analysis of different CSC qualitative parameters

P, 55 1 ik 4% JBE i 48 mT RE A7 A2
BERAR JE B T AN 5K o A5

PR 25 75 Bt Wald df OR 95%CI P WL AE WS WA A A R, B

Wik R kL PR 0. 880 5.674 1 2.410  1.169-4.969  0.017 # CVV i1 SFCT 3% &= . CVI J§ /)
A 0.019 1.092 1 1.019  0.983-1.057  0.296 B E AR AR WS <50 2 B B v R B

B kW A P 5 0.988 5.381 1 2.686  1.166-6.189  0.020 BRI B AR R K X
A 0.019 0.717 1 1.019  0.976-1.064  0.397 FRE BTN s %k — BB Liu

FIPED P -0.515 1.917 1 0.597  0.288-1.239  0.166 a0 B gY SE A B, AR
RS 0.057 8.271 1 1.059  1.018-1.101  0.004

FEAE Rk W, Mk CSC B

TE L PERE R 0, BRI 15 4RIk i 2 it
FIPED « Jij - A HLI AR 0 J5 €8, 28 | B2 3 B 5 OR « FRAEL HE 5 €L A5 IX 1]

Note: Females was assigned 0 and males was assigned 1; age was a continuous variable

serous chorioretinopathy; FIPED: flat irregular pigment epithelial detachment;

confidence interval

3 it

REAEAESE R W, CSC 4k THHEE B, Ak
AR BT ARG Rrh B Ak 21,
BRI AE AR T M, i — DI E T i W . CSC
R 5 PR RN A0 U M P R KO 5 DDA G BT R
A RESE CSC R MG I R 4o 2 45 )5 W
R R AT, R S MM R AL, X
AIRE L S0 % LA b CSC M B 4 HE ] AR Y B R
PR ARBIF A e, AN TR S L AR £ 2 TG B 4 9%
5, 3% 5 Bousquet 25" Fl Sahoo 25" % B 55 4 £ 5 AL
AR FE9G B oy A 45 SRR — B, R % 22 = vT g 5 AR F 5%
HEBR T Bz Jot 24 [l e 2% i s A B A G

CSC J2 A & 7Y ik 4% R 1% 28 9 s 9 AR R PR R0 2
— BN K A R TRk 4 R R A k. A
W5 E M A M4l SFCT B X T B M4, 5%
gER g B O AE W, PR R O W AR
Hi SFCT fy E B M 2 7 s X R WA LE CSC & it

CSC: A O 1 S 8 1 ok 5% I 400 00 i 4%

SRD /& £ & K FH M, H 24
4H (6] CMT.SRD §% ff \PED & i
K58 B 22 S B T GET 25 7 XL 2
AYLIH] BCVA 22 R IR LG+ &
X,k 4R 7% SRD 2 BT BE R &
My CSC B H M REM BB &K

ARWFFE K& B FIPED 7€ 4t BB 3% vh 58 & WL, 1
Logistic [[J5 53 #7 .78 , 4F i & FIPED & £ (1) i [ A
LM IFAE FIPED &A= 1 fa I I 25 5 PR DL 4, A8
I3 AE W It 25 S Lo M R FIPED & /B R i 2 1
A WFE F W, FIPED J2& CSC & & 4% & CNV pyaf 57
fER N E ., FEABEG H, & IF CNV R A9 FIPED
RAEREIR T0% DL b, i — B uE s CNV kA
FIPED %V H156, 5 Liu 2 (9 0F 50 45 S — 5. AHF
TP TR, AN EIPE B L 18] CNV Fo G 25 S S it 24
X, 5 Hanumunthadu 2" @9 BF 5% 45 % — 8 MW
Bousquet 2" % $ CNV 7E 4 1 5 %% vh 5 3% WL, 30
S50 A — By B S B A

ik 28 RS e B 5k ) LA TR i i TR 1% AN BH ff , I
INKHALLT 4 Fhalfg: (1) RIE T RPE 28 i 5 40 ) i
TR 20 B B B8 05 (2) ok % o 356 5 &4 L 1% Jy 48 44
B 5 (3) ks B8 i /K FE T B R E B B 5 (4) 18

CSC: central
OR: odds ratio; CI:
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Ph2F 44l g g 1 20 L FEABEGE R, U0 R I 4
S R AR R CVY M T4l A OV R T4
PEZH M CSC B o i Ik 25 I 25 2 5 4 7T R ok 1 ik
e L SR 3 5, % T CSC R ML & 24, K B
Ik HL AT SR A

Pang 45 7 SRR ICGA WLEE % BH, 83. 3% 11
CSC HMIRAFETE 1 43 2 45 T K 3, O 0A o I 0 ik
FEIML AT BE & CSC ik 2% B 5 % 4% )5 1 J5U [, Spaide
SN Ny CSC O — Fh iy i K o R R R, R
Sy Wk 245 78 R SR T B L3 e kA DA B ok %
A5 B M B Ve . ABTF ST % B, U3 1L 4308 3 ik ) 45 5 0
CVV B 5 T Lo P2, 3 7 R -5 53 4 Bk 4% I 1 45 4 3k
TR ARSI KV A AT RE R WL I K S A
L 7K 77 A 0 3 I At A 3 A N B 1 I I AR ok R i
FBKE 1o RS BT K ShRE bR E Sy, 0
) AT B AR AE AN /N B L8 7 12, 2 % A S I IR AT
LB 33K 26 145 T S T BB 4R o Tmanaga %8 A
FIMRAGTH OCT % B, CSC M & JLIH S B g 2 0 i,
I M Mk 4% T e K L i by A T D 20 o I 5 i 3L
JEE 394 00 5 B0 e K U S BEL 0 0 B A A K S
FElM, e X SEOR KM A 1 & k. CA TR, 5B
P IS5 R v T e T B M I kg A R
TS - EEER,

AR A — R RYE. %6, AP B &Ik
W29 09 20 1, P 5 Fe 0 A Y 47, T RETE — B R B 1 50
2% B0 B IS W HE— A P R S L 5 R, AR
BFSEA I 5t AR 2 Aoy B Bl 1 B, 6 0 HE BB L X SFCT,
CVV 25 28 ) 18 76 5 00, 0T B 1l 201 1) 2 57 A7 16 1 2% 5
BJG AR BF ST 0 0ok TE A AR % 000 B i1 WL, I o0 xR
AT K0 B T LB, R I LA g TG R
R

2 A AW T WL B 9 1 5 ik CSC R 1Y
L0 55 0 Jk 248 I 5 4 % I AR AE AP AE B 22 5. S
kAT L, B R I SFCT %38 34 5, CVV 3k,
Bk 46 T4 K BB S, 3 LI S R AF 7E 4E IS <50 %
HE g S B AR I IS K BRI O o A BF ST R
KIFVER: CSC H K 2L Ik 2 5 25 15 565 A 3 50 ik
W) 5 B0 6 PR 25, ik 6 0 4R U 4 18 ke WL b T Bk
P22 5 B AR P — 090, AHFTE 4%
oy CSC [ &AL B4 T 07 1 B AR B R TR
[ 4t ) N AF % CSC R I R R BRI 25 53, G R 1297
i R A AL D7 S R SR T )

PR A 1EE S WAL F 45
EHE BN 0kl S 5T B R 4R S e b L

5 XU B g SR AR NG R LT B SEHE AT ST R R 4R
G A I8 T 2 R AR S PSSR E
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Optical coherence tomography

(Wicki B #9:2025-06-13 {6 A H 1) :2025-12-17)
(A 5K T)

EE (R I

ARELE A X405 2R R R

AMD ; 5 3% A1 56 11 35 BE A 1k (age-related macular degeneration)

ANOVA . J5 22/ #7 (analysis of variance)

BUT : JH B i 24 5} [8] ( breakup time of tear film)

DR B JR 9% A8 I’ I 9% 2% ( diabetic retinopathy )

EAU : 2534 3 B G52 M 45 4 1 4% (experimental autoimmune uveitis )

EGF . 3 7 4 K A F (epidermal growth factor)

ELISA . B I 5002 W% B 0 %2 ( enzyme-linked immunosorbent assay )

ERG : ¥ I} I e, [&] ( electroretinogram )
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FGF ; Ji T 4t 4 Jifd A= 4 IR 7 (fibroblast growth factor )
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I0L: A T 55 4R 4& (intraocular lens)
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LASIK : 143 F 380G £ IR R BB HE R (laser in situ keratomileusis)

ICGA . 5| W35 4 Ifil 45 % 5 (indocyanine green angiography )
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