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e Central serous chorioretinopathy ( CSC ), the first
described pachychoroid disease, is characterized by visual
distortions and loss of vision, which are commonly seen
in middle - aged male. Research has demonstrated that
ocular blood flow in CSC is in a state of overload,
characterized by the dilation of vortex vein ampullae and
choroidal vasculature. The obstruction of venous outflow
is linked to scleral thickness, while the choriocapillaris
exhibits perfusion deficits due to compression from the
engorged vascular layer. Over time, vascular remodeling
occurs, with venous anastomoses forming to create
alternative drainage pathways and mitigate blood stasis.
These abnormalities in vortex vein dynamics and
choroidal circulation play a critical role in elucidating the
underlying pathogenesis and clinical manifestations of
CSC. This review highlights the alterations in vortex vein
and choroidal vasculature in CSC, hoping to understand
how the changes of blood flow affect the course of CSC
and their correlation with
evaluating blood flow dynamics, we aim to determine the
disease stage more accurately, optimize therapeutic
strategies, and ultimately enhance patient outcomes.
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chorioretinopathy , CSC ) A& —Ff & UL A% M JES 2 95 |, IIfe PR AR i
SRR R P FREJE B, A s A B R € 3R b B ( retinal
pigment epithelium, RPE) i %" | IFERFSTIA N, RPE Bt &
T RER AT K bk 2% I 1L A7 g e 328 M 2 CSC R 2 40 AL
il ITAEN  FE )T A ICGA FI#E) M1 OCTA MY & A
2FH R IR ER KOOI INLAE CSC 1Y &k A & R
YEH , G FR KA X FR S 1 A LT 3 Bk v &, A Gk
CSC i i KA K 28 15 1M 3t 28 G2 (0 iR il — 2k | Sy itk — 20
T CSC b SR T R E DL 2%
1 CSC imE#fk MM

Wi Z S G R R S, CSC 12 W S 512 W 4y
FRUL ST O 7 TR TR RR BE R W IR . IR IS SR 2= A
R CSC AR K ER 548 JEE | Dk 295 J i Dk 70 82 28 3R ik
28I Haller J2 I 9 7K 058 75 P0G 25 SRR AL, R8T Dk s

1079



EfRIRRIRE 2025F78H E£25% F£7H
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

FEAG 2R B &8 kot 25 B8 . BRI /M ICGA M)
OCTA HEME T B bt 7% Jok 45 v oA 1 4 )23 5 28 30 60 Tk
JEES A A5 A7 R A R i Ik 5 ] 322 35 Ik 4% S 0t A5 RS A
ArfE,
1.1 RERRAKEFAE R IEE ROIRBRBK SR W28 1 i ok it )
SERE A B R T 3kt G BB T AR B R bk 45 455 45 R 1)
RAE o Tk IS Bk 1 [0 3 LT 58 4 A5 1 ik , 3 2
JkAHE 2 H DU 388 1<k HR L i JiORD R T e Jik 5 | 9 300 v 4t 5%
MFEPKN, Fw ARG 4-8 ik, B NRR P =
TEAE— 2%, HLEMRE ki B 2 T > IE R R
T, Wk IR ik 25 G0 A T A TR K ST A S 4 K
OyPRRT 4 NGRS (4551 F G AR AL A I Ik Tk 4%
IR I DR 285 FREJRE I3 ), 31 5 BIR A 30 7 ik 2R G0 AR X e a7 L
SIS KB My, 2551 A0 ik 45 B ik A% 7 4t
HE S JE G 3 AR R T RGN, 2% SR AE AR BRI 17 T R IOk
i b e 24308 i TR B P HR
1.2 RERBKS| MBI AT FRME BT £ CSC 78 iR 7 kR
SRR IR A2 e85 w5 o Bacei 251 % 905 1E IR 5 1)
ok 285 R e Bk 5 | AN T, JEE ik 285 R i R 3 45 S IR ) e
KB AT AR 25 57, 0L 0 e Dk B 2o /KO 7/ 4 R A
BEIX, BB A0 A, X BRI RS R A BRG] fig 2 CSC
B R INZE, AU R BERA CSC Y IR A i il WA
XFFR B T bk 5 |0 R bk 285 B k™ Tk R B, S 20 ik
fFAar , DT 5 | K 24 FE 1 T2 Jk 266 30 5 A 1 v |, 3 34 2
4 ik 4 M55 3 G b 7 1) Jbk 4% IS B 40 1L 48 )2 . Bruch JIE K
RPE JZ, 53 RPE 19 5% 75 #2527 450 LI B 40 Bt s i 3R
LR 25 S B T, X AR TR R s B i i i) = I
BRI, DA iR B K 1ML 3L 30 0 2 1 R B TSR T CSC Y e
BUHID' S e B IR ER IR XTFR A HR 7k i 39 B ik e 8
FIAE X A D3 Ishikura 257 S8 AL 35 |9 DX R Y
ik 4% S JEE 3 R T AR M, EL bk 286 52 BE Y 6 1 51 1) i
JokFE 4T 7 1) ( DN A5 30 2] #8 RE [X ) o0 9 448 B8, T A Ay 2 4%
W ER ORI SO T 3 5 CSC & HLE UK

(A PRI AR E T T A CSC &b, ot
F R IIEYE CSC B # 1Y Haller J2 170 AR A I 4 44 s 1 AR o
ok 4% % . T AR ) ARG T Sk B TR R DK ) R %o R e
WL 5, X T E A R A 18 M B3 A K %) s ] 2 3 e e ik
W T T 1 5 | 3 A58 R % fik i e ok P 9y, AT S 26 77
e B bk o | A X 2
1.3 RBRPKTEAEH 3K Matsumoto 25 #3718 T CSC IR H7F
TE R bR I P 5K, [RIET7E ICGA MR Hp %8 3] CSC
B35 U 5 R B B PR A T 0k i i e kR O R
CSC. k2% s JRE B 438 Jin el U= BRI bk 5k, i DL BV
BN AT RESE IR EE DK FE ML A FE R IR R Lee 1 & HL
CSC MR P ILARAT — 5 A Y 44 5, W] A Brinks 260745 1
AR R LB 45 48 im ¢SC AT PNV HR b g i RE
Matsumoto %[Wiﬁﬁﬁ%%d\ 5L A kO R B ST T IR R K
FE LAY /N BRAR TR 2 0T ik 24 M 1 JEE P R 0, AR B X B
e R & B AN A 30 o 1, 50 40 AR 52 3 DA T e ok e i A
TP TR MK 49 AL S PRy 38 4732 308 e 37 0 L o A 98 45 Jok 286 BB i 9
T TR JEE R B S SO Y e s SR, T
B R IDK T 5K R0 Dk M G fop i 210 PR R SR R K R 4
FrIMiL, ik 285 BE R Ik E 155 1 A e A O B JDk 285 3 P R e Jbk 5 1
WL B AT ) IS Dk AR AE ) ) Venkatesh 2517 i iA
| Bl £ 38%5 % C AT TLBEE 0 VI BR AR S5 18 H P 0 ) i

1080

B IS BB 191, 2 18] TIE B T IR R B Ak D BE A i 3
ik 4 BB AL TR0+, A2 2R 0 S VR A i, MG — A
JE 2 2 Sk 75 3 1o el A T R T R SR A TR DK P T
JE MM HEZE CSC R
1.4 REEBRM S 7E 3RS IE BT B4 B bk 5 i & 429+
ANESERISLHY TR R G500 S AR H W&, A
CIEOE I B P SEVEREI K Fi N A Sl N ST E B
FIR IR LS B9 1 -2 wk B8 < B 0] £ B 5 8 57 4 40 BTG
B Matsumoto 45 FERFSE & BR 909% J5 ik 4% B A= it
AR Y BB B T R Dk R G 2 AR TR
Gy /KIS I BRI e i, 78 PR AR A7 (
O I U PR ) B K LA o A L3 Bl ) 2 B A s 0 2 A
A2 BRSO AR UE AT 4 3 AR 0 [ B ik 245 B vt BE 1%
HESLHTI G A R AR R B T, DR TR R kW B Y
BRI SRy T G A IR e JOK DR T 8 I SR ) Jok 46 MBS o
BY sk AL B —FloHr B9 5 1B AE , ZE AR A0 0 B G0 A2 B
M5 % EAEH

T JEE K 2% S o v A ] DX S8l 1 W) 4 Bt R ) o
B0 130T Y 07 S el 1 20 B (TN R 1
Z RAg /B TE B Spaide 45 1o X JEE ik 4% B o
ICGA EMG IR IRRE T — Al REMIW) A 12, FESRIA
FUHBY B, 1ML (A R0 sk M T Il 422 35§ Ik 4K 2 mT
AE WA, B I 0] A HERS , WA (9 1L 45 P RE 2> 9 A
FFEMLAE LS, 5 i i S | B AR B, PCV I ik 45 i
MW A3 m T CSC, A WFFT K Ik 45 1 = 1 442 BEL CSC |
PNV \PCV HINIF UGB, 1M PCV HAT 38K A AF i Fnds
o Y B A A o R O B R Al A I K V) B B SR Y
SR AR AN 7 2, Bt 2 T 1) A 2 K A O A3 R T g
R | Jok 28 RV B A, 2 B =2 0 /D, U H 0 i Tk R e 2 [T 1
W) R S AT B B4 BRI 30 7 Jk 4 201 ) 7 1 25 DA O

AR IR FR KRR 19 £ B2 IR T CSC %5 5 bk 445 sty
Y & A AR H RTXS T CSC Y & L DL KA 561G
W6 R 2 2 5 R T e ok 4% I T AR B OB R A RS
SEAVERE 3 I AR IR AR ZE T LLSE B CSC % IR T
77 T ) — KA
1.5 RERMAZI AF  IWE KA T I 2 5 80K # Ik
ML BN 122 IS . TICGA BhASHIF 9T B, 78 J5E ik 465 g
35 14D i JOk v 5 Ak A 0 YO8 1) 308 e ik P P 3 M IO R X
BGIR b A Ry 2 — B R IR R AT E S i s Y, X
Se) A 1 T AR R A FE IR R K S RS T A DI RE 1R
DK A A Sl I e TR AR K T IS R A bk Il
PAY I 370 0 2 O ) I AT 1140 20 £, >4 104 i ik 3 i s 90 A
TR IR B4 ik 4 S J O 9 23004 7 E AHR AR 2 B, D5 | 3t i
AT AL R 5 B0 A TR R I AHZs & B T W&
bR B K R S R LR . AR, Kilie FHR (0 2 3% 3 7 F
£l CSC B EBRIE I WCAE , & BRI 4 30 ik 59 Wie 45 390
WS AP 37 R AT 5K R B IR ARG, LS BB T ks R i 2
TS, R CSC A A TE IR G A T e e =
2 CSC WBk 2% IR I i B 3

CSC F B Bk R il 2 15K 8 PE 3 & fn
ok 485 I 76 2 91 3R |t SR AE CSC By 2 09 Jhk 4% I K i 4%
HHETZ Y0k, 2800 k45 5 K i 5 % Bt 35 58 = |
TS R T ) I 2 i) ok 246 M A i A A vE . EDI-
OCT 25 A% 7 20T D) 2 fok 4% FSE J5E B | (EL ik 2% R )5 g
SRS IR B | AN IE AL | DA B — K R AN [) s ]



Int Eye Sci, Vol.25, No.7 Jul. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

SRR R R T LT B WA Ak
L IR IS AR BUE L A2 A B I R I8 B R PEAN I B 5Kk /Y
FEIE Wl 25 K 2% 5% 1t 4% 15 B0 00 51 A R ) 2 2 ) A
OCTA B H BUSZEE T k&% B ml B4k , GE 48 v ot A% ) o ik 2%
IR I 5 PR e 2 T ATE 98 & % CSC RO F 28 B8 4 T ik 4% i 2
T, AL T X6 ik 2% B I 3 e 22 0 L B TR S B9 T

2ABKEBIERPMERE k4% I M 4 35 %X ( choroidal
vascularity index , CVI) A7 Jik 45 HE R F I 48 457 s il AR5 ok 4%
I T FR A B, RSO A 88 i s ke 1 4 7 DX s A 1 2
TR I I B AR G N, ), Sonoda 2P SR
B AR ) T 3 B A Jk 245 HES A9 s R 5 Jo X el ke W ) ok 285 ik
T AE 2 1 A8 AL, B R CVI Y 7 B B S £ B i
CVI B 232 0 FH T 45 b B RS 5 05 B BT 55 - AE — 2 1R %
ERTRLR B CSC AR ERAR L, BIFSE I At cSe B
DU R Bk 2% L 2 5 VI 49389 hn 2> A 2 2
K AYE CSC &k A TE R BE X R FL 3k JB Bl CVI & i 1)
ABEp, R RSB CVI R Em B E™ oV tha i
7 B Y X e 22 R Singh 2570 HRGE FE CSC o SN ()
CVI H = M B X A fe il . A T A B R BE AL 3k A
LAY CVI A S0 28 Ak Hc MR B9 BEA Y 100 B o BE X
AN fik 25 IR LR B AR A X CSC A B T BN, SRR
ZRFFT R F Rk 4% I 37 1) o A 2 2 o B B X B -
scan MG IEAT —AE AL 43 H , 3X  BOK b i 4 R 58 42 iR
), T4 T S Ik 28 M ) B A 1l A A R AR Ak, — LB BIFST
N f OCT Fl OCTA W JIk 48 J il 45 4T = 4
LB PR B S i 2R g AR L AE PEAR A5 CSC 4]
B RAY CVL PRSI 40105 % (CC) ks BRI B
Wi R R KSR CVI R S v A e s Y
FB] 3D-CVI AT LIAE R AL CSC YT 52 g hRicay =
SITER T MBS B L AIE 5 5 Ok 4% I 1% &5 g AN T
WA S & R, BRI A MR WMEEE CcsC & & X
CVV I CVI Y308 3% & TR AL, @ 5l R4
CVV 5k, KSR Z 55, R IH 51 R 52 # 5T Ik
RIS S AR L BR T S X AL A Fb, — 1 g [
NHIBIFSE % B0 2 v 2k CSC 76 UWICGA B Fiyh
T K2R M T AR | K 268 I8 111 A5 285 5 AR T4 7 ik 1) W) 25 235 4
2R RFEZME CSC A T BE X iR 5 K 8 W) & /) I
ERH M 52k cSC A, HWA AR Ak
CSC i CVI H M E TR T I B A 22 7,
2.2 BREERRENERRKMI S 5 00 PN e B i + R B A VR
FHTE AL, Bk 4 BE b vT LA 3 Starling 250 6 95 5 F
JOKAE H , PRUE B HR P R T v B 1 50 KSR BB A% S B iRy
F DK I () 4R 2 Y {68 S 4 74 2 97K F . Starling
BN HE B DX 3 S T I R bk A E T RN 5 1 LR AY
AL L BE A Y B 02 B K [0 R A o
FAEVIE KR HLH AR EAE T A TS B DL cse oAt
2% 110 JIE L 70 Pk 245 Rt 28 30 A e BT okt 40 A v BRI Rk 246
Sl K5 S A IR T 167, 254 s kv & T st 1 9
LA MVKER IR Bl bk 1 A o | 2 251 Ik 6 40t 8 o
M A2 i, B BRFRATTHE CSC & OCTA FM% L Wigk
AR 0, e R FEF K AT AE S Spaide X}
F IR 70T IO 288 JBEG HEAT T A, o k4% Cse iR
KR ST B B 8 PR R HORR B e & S B B R
T E] k) & AR B, SRR A & B — 2

2IPEBREMAMEE B T KGR K & 1Y ek A8,

CSC B Jry 0 1) Ik 28 R 6 4 1l 48 o A7 76 5 5K F0 52 281 sl
BT CSC B bk 45 155 B 40 i A5 2 R A X T RE TR
T KT I B0 . Meng 55 5% K B4 FE IR 1) ok 45 15 6 400
07835 BE Fe /0N, CSC AR 35 O 0 HIR A 5 A, T AR AR AN, T
ZI8) AR Y CC 3G hn T BE 2 MR I8 XE 5 | JA0 388 P& s 1Y)
FUBERRL, OCTA AT LA 7 18 M CSC 3 ok 4 15 6 40 1l
By A A AR R XS SRE R 2R A 52 i XS8R X
INF, 33 A2 PRI Ay 4 Jik 245 6 26 A4 DAL 114 B 1 ik el R ] P
RN, T2 RPE Bf B (9 5 I8 DA 1T 4 B A0 I 1S
(subretinal fluid,SRF) "™ I H [k £& I 6 40 145 )2 09 S
IAERBLTE SRF T4 J5 A7 AT RF8EA77E " . 78 CSC MBI p
TEVE WD 1 DX 35k 55 ik 8 6 i A8 TE S AR FE AR DG | R Bk 4%
JIEE 7 24 i A 2 DX I 5 Jk 246 B 26 0 o A7 s v Ak AR ik
28 BRI B 14 DX S — B, B CSC AT 2B ik 2%
B R SR AT, B AR S0 K 2% 5 A4 i A %
FE LI R MBAERETT 1 mo J5 25 BE B R B IE
HREALEAEZ G PDT IGYT 1 mo J& Ik 4% B5 6 40 1l 45
AV VA TR N> Yang %6 AT PDT AT 42 fff ik 4%
JEER I W 4, 175 SRE A9 R WSO s 1M1 Jok &% 168 I
( subfoveal choroidal thickness, SFCT) %) ya 2>, 18 i fiik £ i
B 2R R, DT 2 ok 26 RS I () I Pk A2, G
HR 2 ]k 45 56 A4 1T 6 3 1) S K A B T b TR Bk
2K BB A0 I A )2 R B R AR
2ARBRKBIREESMRSE  BARIKE NG E 2 CSC
FRAEPEFR BN, (Eth A s BRI S FR 3, Zeng %515 738
TN [ Bk 4 R IER 5 1 CSC A ok % 5 7 I 5 32 0 e R i fk
AT EAFAEZE S5 KA T JEE A 1 30 R kv 53R Ik 485 ik
JELJE | = HE DK AS TIM A8 4 £0 (3D~ CVI) Y- 24 ik 46 JI5 3k J5
PAF (mean choroidal stroma volume , MCSV ) #4555 #5781
Tk R AT 7R (1) T R EL A AN (] B B A AE FIBLA ok 25 A4
JEEEY) CSC A I 38 375 M B v O ELYR e B TR BR, O T Uik
A Tk s R0 VRS | ik ok % S 7 I, T e K W) 5 17 00 BE R
AR, $2 7% I DA 15 A O B AN [) ) R85 i) 22 AHL R A9 372 97 3R
W, CADERNE CVIVERIRIT SO B VP4 48 Ar A &
A ARG WA T BN R B CSC R IR YT S K 4 R R
FEAT T BT H 322802 Dk 246 165 6 20 1l 45 )23 R e il 4 )2 19
WY FE CSCORY TR O I, Kogo & B CSC AR
SRF THiR 1% I 5 k&8 6 i 48 BT B0 2 B 25 5% (G B R
ML % T L 22 57 ) A5 5%, BV SRF 5241 (1) Jok 45 1 1M 4%
HARTE R T 25 5 3 KT SREF TR 28, DA 4k I Jik
28 RS A A8 A AN KRR 7K AT BE S HE T A >R SRE AR 1Y T
AT (225N S A KR )
SINEERE

CSC MR MG YRR AEPE BOE R R F kY 5k W) &
kRN AE 5K GEBEER I DA LG RS i I, B
HRARARKE, 1 OCTA RAUA] LA 5 iR ICGA 1
W38 3 PR AEEER Sy T A FR ], 3B 4 K T AT PEAG IX
B TR, (A5 42 30 ] 0 0 00 i Dk AR B BE A A Ak, A
FATRFT I ERIKR A S CSC R A KR Z R R C R
PEAET ATRE, I FLIR Mk DL S J) 0 38 Mok 445 JBE Ay ek 78 T i
23 RE MR J A R 1 2RI 53R 7 SO, 3 AT ATE AR (1 F
FE VA . BARHEOR L T E RBE 7y B H
T35 T DK R 0 S Pk 24 B 1t 3t A8 Ak 18 i R 12 HH v AN
2L Ay B — 2 W UE RIS, 2R CSC KB
Ao A R R R K ) AR S W i R RO TS S R AR A, DA

1081



ERRRIZE 2025 F 78 FE25% F7H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

K55 SRF MRS BB AA R AR R, 7616 R 38 5k
CSC 43 Mz cse 18t esc FHigktk csc & &1 csc 3k
WEhtE CSC 2R IRTEZE I CSC R =22 8] 1 bk 45 i
ML TR AR TE 4 25 57 0 AR TR B — W 4518, RORAD T
B I PRAIF 2T RN Al S 56 i DAGIESE

25 i 5B B A SORNAEAE R £ R

ER B A B U A IR SR MR RS S ek £
JU G 28 SCHR R 5 T | A AE e A s 5 18 SCB
L b o FAT A2 0T ) R 2 SO

SE 3k

[1] Fung AT, Yang Y, Kam AW. Central serous chorioretinopathy: A
review. Clin Exp Ophthalmol, 2023,51(3) :243-270.

[2] Karti O, Saatci I, Saatci AO. Vascular supply of the eye: clinical
anatomy. Med Hypothesis Discov Innov Ophthalmol, 2025, 13 (4 ).
176-189.

[3] Lwo Z, Li Z, Yu Y, et al. Profiles of Choroidal Vortex Vein
Drainage System Using Ultra—Widefield OCT Angiography in a Chinese
Population. Ophthalmol Sci, 2025,5(4) :100768.

[4] Bacci T, Oh DJ, Singer M, et al. Ultra—widefield indocyanine green
angiography reveals patterns of choroidal venous insufficiency influencing
pachychoroid disease. Invest Ophthalmol Vis Sci, 2022,63(1) :17.

[5] 4L, BBIE, BRIE. oLk 0 I s BB I s 22 1) 22
AL HE R, rPARIRIGHRE , 2023,39(4) :341-346.

[6] Hiroe T, Kishi S. Dilatation of asymmetric Vortex vein in central
serous chorioretinopathy. Ophthalmol Retina, 2018,2(2) :152-161.

[7] Tshikura M, Muraoka Y, Nishigori N, et al. Widefield choroidal
thickness of eyes with central serous chorioretinopathy examined by
swept—source OCT. Ophthalmol Retina, 2022,6(10) :949-956.

[8] Kishi S, Matsumoto H, Sonoda S, et al. Geographic filling delay of
the choriocapillaris in the region of dilated asymmetric vortex veins in
central serous chorioretinopathy. PLoS One, 2018,13(11) :e0206646.
[9] Matsumoto H, Kishi S, Mukai R, et al. Remodeling of macular
Vortex veins in pachychoroid neovasculopathy. Sci Rep, 2019,9(1):
14689.

[10] Tida T, Kishi S, Hagimura N, et al. Persistent and bilateral
choroidal vascular abnormalities in central serous chorioretinopathy.
Retina, 1999,19(6) :508-512.

[11] Koizumi H, Imanaga N, Terao N. Central serous chorioretinopathy
and the sclera; what we have learned so far. Jpn J Ophthalmol, 2024 ,68
(5) :419-428.

[12] Lee YJ, Lee YJ, Lee JY, et al. A pilot study of scleral thickness in
central serous chorioretinopathy using anterior segment optical coherence
tomography. Sci Rep, 2021,11(1) ;:5872.

[ 13] Brinks J, van Dijk EHC, Meijer OC, et al. Choroidal arteriovenous
anastomoses: a hypothesis for the pathogenesis of central serous
chorioretinopathy and other pachychoroid disease spectrum abnormalities.
Acta Ophthalmol, 2022,100(8) :946-959.

[14] Matsumoto H, Mukai R, Hoshino J, et al. Choroidal congestion
mouse model: Could it serve as a pachychoroid model? PLoS One,
2021,16(1) :e0246115.

[15] Spaide RF, Gemmy Cheung CM, Matsumoto H, et al. Venous
overload choroidopathy; a hypothetical framework for central serous
chorioretinopathy and allied disorders. Prog Retin Eye Res, 2022,
86:100973.

[16] B Brown R, Mohan S, Chhablani J. Pachychoroid spectrum
disorders: an updated review. J Ophthalmic Vis Res, 2023, 18 (2):
212-229.

[17] Venkatesh P, Chawla R, Tripathy K, et al. Scleral resection in

chronic central serous chorioretinopathy complicated by exudative retinal

1082

detachment. Eye Vis (Lond), 2016,3(1) :23.
[ 18] Hayreh SS, Baines JA. Occlusion of the Vortex veins. An
experimental study. Br J Ophthalmol, 1973,57(4) :217-238.

[19] Spaide RF, Ledesma-Gil G, Gemmy Cheung CM. Intervortex
venous anastomosis in pachychoroid—RELATED disorders. Retina, 2021,
41(5) :997-1004.

[20] Matsumoto H, Hoshino J, Mukai R, et al. Vortex vein anastomosis
at the watershed in pachychoroid spectrum diseases. Ophthalmol Retina,
2020,4(9) :938-945.

[21] Qiu BJ, Zhang XY, Li ZQ, et al. Characterization of choroidal
morphology and vasculature in the phenotype of pachychoroid diseases by
swept—source OCT and OCTA. J Clin Med, 2022,11(11) :3243.

[ 227 Matsumoto H, Hoshino J, Mukai R, et al. Pulsation of anastomotic
Vortex veins in pachychoroid spectrum diseases. Sci Rep, 2021, 11
(1):14942.

[23] Kilic D, Karahan M, Vural E, et al. Abnormal retrobulbar blood
flow variables in central serous chorioretinopathy. J Clin Ultrasound,
2020,48(7) :405-409.

[24] Hanumunthadu D, van Dijk EHC, Dumpala S, et al. Evaluation of
choroidal layer thickness in central serous chorioretinopathy. J
Ophthalmic Vis Res, 2019,14(2) .164-170.

[25] Demirel S, Yan A, Valsecchi N, et al. Imaging in Pachychoroid
Disease. Turk J Ophthalmol, 2025,55(1) ;36-48.

[26] Sonoda S, Sakamoto T, Yamashita T, et al. Luminal and stromal
areas of choroid determined by binarization method of optical coherence
tomographic images. Am J Ophthalmol, 2015,159(6) .1123-1131.el.
[27] Two ZH, Xu Y, Xu K, et al. Choroidal Vortex vein drainage
system in central serous chorioretinopathy using ultra—widefield optical
coherence tomography angiography. Transl Vis Sci Technol, 2023, 12
(9):17.

(28] H%, SRHaME, PHUE, 4. vhoC P SRR Ik 4 R T R 2% 3
FRIKY TR DR B B B SC R . P ARIR ISR 2435, 2024,40(5) -
360-365.

[29] Xia Y, Li X, Zhang J, et al. Choroidal vascularity index in
different types of central serous chorioretinopathy: a meta—analysis. PLoS
One, 2023,18(7) :e0289186.

[30] Singh SR, Invernizzi A, Rasheed MA, et al. Wide—field choroidal
vascular analysis in central serous chorioretinopathy. Eur J Ophthalmol,
2021,31(5) :2520-2527.

[31] Singh SR, Rasheed MA, Goud A, et al. Diurnal variation in
subfoveal and peripapillary choroidal vascularity index in healthy eyes.
Indian J Ophthalmol, 2019,67(10) :1667-1672.

[32] Zeng QZ, Yao YO, Tu S, et al. Quantitative analysis of choroidal
vasculature in central serous chorioretinopathy using ultra — widefield
swept—source optical coherence tomography angiography. Sci Rep, 2022,
12(1) : 18427.

[33] Lee PK, Ra H, Han SY, et al. Quantitative analysis of choroidal
morphology using multimodal imaging in acute and persistent central
serous chorioretinopathy. Retina, 2023,43(5) :832-840.

[34] Xiao B, Yan M, Song YP, et al. Quantitative assessment of
choroidal ~parameters and retinal thickness in central serous
chorioretinopathy using ultra —widefield swept—source optical coherence
tomography: a cross — sectional study. BMC Ophthalmol, 2024, 24
(1).176.

[35] Kim RY, Chung DH, Kim M, et al. Use of choroidal vascularity
index for structural  evaluation in  central

choroidal serous

chorioretinopathy with choroidal neovascularization. Retina, 2020, 40
(7) :1395-1402.
[36] Spaide RF. Choroidal blood flow: review and potential explanation



Int Eye Sci, Vol.25, No.7 Jul. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

for the choroidal venous anatomy including the Vortex vein system.
Retina, 2020,40(10) :1851-1864.

[37] Ruggeri ML, Passamonti M, Quarta A, et al. Choroidal and
Choriocapillaris OCT-A Analysis in Patients Affected by Active Central
Serous Chorioretinopathy. Transl Vis Sci Technol, 2024,13(12) . 14.
[38] Meng Y, Xu YS, Li L, et al. Wide —field OCT — angiography
assessment of choroidal thickness and choriocapillaris in eyes with central
serous chorioretinopathy. Front Physiol, 2022,13,1008038.

[39] Sesar A, Sesar AP, Jurisic D, et al. Unraveling the Puzzle of
Central Serous Chorioretinopathy: Exploring Psychological Factors and
Pathophysiological Mechanisms. Med Sci Monit. 2023,29:e941216.
[40] Matet A, Daruich A, Hardy S, et al. Patterns of choriocapillaris
flow signal voids in central serous chorioretinopathy: an Optical
Coherence Tomography Angiography Study. Retina, 2019, 39 (11):
2178-2188.

[41] Flores—Moreno I, Arcos—Villegas G, Sastre M, et al. Changes in
choriocapillaris, sattler, and haller layer thicknesses in central serous
chorioretinopathy after half-fluence photodynamic therapy. Retina, 2020,
40(12) :2373-2378.

[42] Yang HS, Kang TG, Park H, et al. Quantitative evaluation of

choriocapillaris using optical coherence tomography and optical coherence

tomography angiography in patients with central serous chorioretinopathy
after half — dose photodynamic therapy. PLoS One, 2020, 15 (1):
€0227718.

[43] Zeng QZ, Yao YO, Tu S, et al. Comparison of choroidal
vasculature between central serous chorioretinopathy with and without
thick choroid using swept — source optical coherence tomography
angiography. Retina, 2024 ,44(11) :1983-1991.

[44 ] Raciborska A, Pieklarz B, Gindzienska—Sieskiewicz E, Zet al.
Assessment of interocular symmetry of choroidal vascularity index and
thickness in patients with systemic sclerosis: a prospective study. Front
Med (Lausanne), 2025,11:1513679.

[45] Yamk O, Demirel S, Batwoglu I, et al. A comparative study of
short—term vascular and stromal alterations of the choroid following half-
fluence photodynamic therapy in pachychoroid neovasculopathy and
chronic central serous chorioretinopathy. Life ( Basel ), 2022, 12
(9) :1304.

[46 ] Vilela M, Mengue C. Central serous chorioretinopathy
classification. Pharmaceuticals (Basel), 2020,14(1) :26.

[47] Kalogeropoulos D, Shaw L, Skondra D, et al. Central Serous
Chorioretinopathy : An Update on the Current State of Management. Klin
Monbl Augenheilkd, 2024,241(7) .845-862.

1083



