261

4T Lighthouse Scholar
—o tuxs

\/ o N

LI R e R4 F I8
senemsonmun e o
S

‘B M: journalgzzoc. com

doi: 10.12419/24102701
View this article at: https://dx.doi.org/10.12419/24102701

ISP RO 3R R BB IR AL MR R T R R R S R

BT ARdE - FARIR 42, B4R, TRKAE FRR

/.

(RKR AN R EBERE L, BN 430060)

NEER
1 CHER BN
o EAT)YZ AR RS P O SRR P T RS I R AR A DG Y [l AN SE , TR A RS L AR AR S R
2. DR
o 1B PRI R IR A A D B AR LA RS BRI S S ReAiE 8 BRI, TSR . TEIE, FREE
bt Z AR GBI R RN TR BE ML g% T R, B8 22 7 SC RIS Fr O P SR P Ik 4 RS I R 28 214 2
FREA B
3. B 5HAr
o TR T SR8 v 2 R P P 5 IS0 I FBE 2 1) 2 B AR AR, RERS Ml PR s A 4R T S [T A 2 TR R T 5%

EE PP UM SR M Ik 24 BRI Y I35 42 (chronmic central serous chorioretinopathy, cCSC) AT 72 1) [k £ JEAR ]
HRESE AR, AR DR B AE T 5K S 5 e A ki P OO (5 3R K A8 RSB PERL R R B,
RN, STEMINRER E . ALY IRt Sk CSCIAR IR, (HIT 0TS s P 1E I
IR EAAAE 2R, HmiE R . iTaE, WsE2E. FE LA W72 54 1% 15 52 (optical coherence
tomography angiography, OCTA) . ) i % Flen face TE G 550 Z UG (MMD E AR B HBLAIA T
BRELMLA 2T AR, WA TS cCSCRARAAFAEAWHN B . SCRETEAI 4 T cCSCHEMR I MUR |
MRS B Zi%ﬁ[ﬁ(fundus autofluorescence, FAF) . SeEA T E A Tﬁs(optical coherence tomography, OCT). RS
PEIGER M4 1 5 (fluorescein angiography, FFA) . W[5 45 Ifil 453 5 MO CTASE AR R PRI, IFHRTS
TNTABEESUNCSCa 2 L HOCT A YibraE W45 Jr i I . A SR EARAECSCRIZ W AT h
HAILH, AFAFT] BEZ A B U e S AR AT 8 T B, OCT RI B E WLl WS A0 1o J 4 g 1) 5 22
FRAZ RN T i Y BB & B, MTOCTAN] BE & VAN Ik 4 REAUAE 21 1) (4 e A - B . iX e MMITBIF ST
PERE TR T i cCSCHY FILAE FIALE Al RAFAESR AL T H 22K, A W TR 2 Wit e ERSeR,

W75 B A (Received): 2024-11-08; 1£17 H #A(Revised): 2024-11-20; # B # (Accepted): 2024-11-26
J‘E%—{’E%(Cmresponding author): [F1KAE, Email: whuchenchzh@163.com

VEE ST AR IR T BT NI BHIAR, DR AT BRIAE; S5 pRh: B VR Bliiicde 5 B b
BT B BT A 55 A4 B B S AR BT, T T S 1R R A AR

Contributions: Conception and design: Abdulla SAWUT, SU Yu; Administrative support: CHEN Changzheng; Provision of study

materials: All authors; Collection and assembly of data: Abdulla SAWUT; Data analysis and interpretation; All authors; Manuscript

writing: Abdulla SAWUT; Final approval of manuscript: All authors




262 AR A} 2£4R, 2025,40(3) journal.gzzoc.com
e R B IS AR T T

[RHEiA] P& OIS AR I B A s 2R 2Rk

[hE4ZEE] R774.1, R7734  [LEKERERE] A

SIS Bl NALF BRI, ER, BRIAE. 12k v oo P 2 TR P ik 285 B I g 245 1 22 A5 XS AR ik o b e [ 7). IR B2
%, 2025, 40(3): 261-271. DOI: 10.12419/24102701.

Research progress of multimodal imaging in chronic

Abstract
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Abdulla SAWUT, SU Yu, CHEN Changzheng
(Department of Ophthalmology, Renmin Hospital of Wuhan University, Wuhan 430060, China))

Chronic central serous chorioretinopathy (cCSC) is characterized by extensive retinochoroidal abnormalities. This
includes diffuse retinal pigment epitheliopathy and serous retinal detachment associated with choroidal vasodilatation,
often involving the macula and cause visual impairment. It was originally considered that it might evolve from acute
CSC, but recent studies have shown significant clinical differences between the two. It tends to recur, be prolonged,
and have an unfavorable prognosis. With the advent of new multimodal imaging (MMI) techniques such as optical
coherence tomography angiography (OCTA), ultra-wide-field imaging, and en face reconstruction imaging, along with
the advancement of artificial intelligence and machine learning, more significant cCSC imaging characteristics have
been constantly emerging. This article provides a comprehensive overview of cCSC’s imaging features across various
modalities, including fundus photography, fundus autofluorescence (FAF), optical coherence tomography (OCT),
fluorescein angiography (FFA), indocyanine green angiography, and OCTA. It also explores the application of artificial
intelligence in identifying CSC classifications and OCT biomarkers. Different imaging techniques have their own
advantages in the diagnosis and study of cCSC, such as FAF being an effective means to assess disease progression and
changes, OCT providing a more intuitive observation of retinal structural changes, FFA being an important tool for
identifying leakage points, and OCTA possibly being the best means to assess choroidal microcirculation. These MMI
research advancements offer crucial insights for clinicians, aiding in more accurate diagnosis and effective treatment,
thereby potentially improving patient outcomes and quality of life.
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B 1 cCSCERME AFAFREHOCTRIL

Figure 1 Characteristics of ultra-wide-field FAF and macular OCT in eyes with cCSC

(&) cCSCHUBIE MEAREISR, KA Z ML RARRLL; (B) cCSCHIEHEIX OCT BEMEIR, 1l WL fSRE K —4b
PED; (C) cCSCHUI)" MEAFIER, AWK AN SSAR AL, LM RARMSE, HIETHUEFAHE; (D) cCSCHMIE
BEXOCT BIHHIEIE, F] ULA5 55 AR DX 0] 13 FRPE M2 SN2 I ZE 4, A5 5 AR DX A0 137 ) /0 B SRE

(A) Early-stage cCSC ultra-wide-field FAF image showing multiple oval-shaped areas of hyper-AF; (B) Early-stage cCSC OCT B-scan image
of the macula, demonstrating diffuse SRF and a PED; (C) Late-stage cCSC ultra-wide-field FAF image, revealing large irregular areas of hypo-
AF surrounded by hyper-AF, with gravitational tract; (D) Early-stage cCSC OCT B-scan image of the macula, showing RPE and outer retinal
atrophy corresponding to the areas of hypo-AF, as well as a small amount of SRF corresponding to the areas of hyper-AF.
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B2 FujifE

Figure 2 Fuji sign

Fuji il P EBEBREDCRE [ B PR L, MASRES sl A4S 2, 18] T M1k Y Bruch R IR BE, IR LA B
SRR AN N — AP RN . LASRES R AL S NN T, il S5 P IS IS 82 5O I i A = A RO, 2 S IAE =
FOEIER T Or sl S ES, WOGATE. ZBIRANAE = MIE R T T, A Fujifit B

Positive Fuji sign: on a foveal horizontal OCT scan, a line was drawn from the innermost part of the ellipsoid zone to the Bruch membrane . The
base of the triangle was drawn halfway and perpendicular to this line. The 2 legs of the triangle were drawn from the external limiting membrane,
at the apex of the SRF, to the 2 points where the baseline intersected with the external limiting membrane. The Fuji sign was considered to be
positive when the external limiting membrane was positioned either exactly overlapping the 2 legs of the triangle or under these lines. In this

eye, the external limiting membrane was positioned under the legs, which was considered to be positive Fuji sign.
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HC2FAH T T 24345 1145738 5% (optical coherence tomography
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B3 cCSCKaCSCERAIFFAK OCTHFE
Figure 3 FFA and OCT characteristics of CSC eyes

(A, B) cCSCIEHRAYFFAN B BEIX OCT 41, 7EFFA LRIUNZ AR T, 5—2 A AJOCT H ] WAL “XUZAE
“PE/NPED(H5HT k). FRAMBSZRILH 5 OCTHRPEZESE X Il AH X W A 5R2 AR B (L1 %3k )5 (C, D) aCSCHRMR [ FFA K #5 5

IXOCTHFIE, fEFEAH A WL ARSIRE SRy kMR8 T (B T3k ), 7EOCT LT W55 IR Aok i 25 Wi EPED (B 72K ) o

(A, B) The FFA and macular OCT features of cCSC eye. The FFA showed multiple focal leakages, and macular OCT showed a PED "double-

layer sign"(blue arrows) corresponding to a leakage point. There were also hyperfluorescent window defects corresponding to areas of RPE

atrophy (red arrows); (C, D) The FFA and macular OCT features of aCSC eye. The FFA showed an ink-blot focal leakage corresponding to the

PED "double-layer sign"(yellow arrows) on macular OCT.
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