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Abstract

Epiretinal membrane (ERM) is a retinal disease characterized by an avascular fibrous proliferation
on the retinal surface, leading to traction on the macular region. Multimodal imaging techniques, such
as optical coherence tomography (OCT), OCT angiography (OCTA), fundus fluorescein angiography
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(FFA), fundus autofluorescence (FAF), and fundus photography, can provide a detailed description
of ERM and its effects on retinal structure and function. These techniques reveal not only the com-
mon characteristics of ERM but also the specific manifestations in different patients. Multimodal
imaging plays an important role in the staging, differential diagnosis, and surgical management of
ERM. This review summarizes the current applications and recent advancements in multimodal im-
aging in the diagnosis and treatment of ERM.
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1. 518

B BT I (Epiretinal membrane, ERM) & $i 7E R4 ) 5 RN 35 3§ 44 58 5 X T B TG I AR 4 3 A L, %38
L FEE ot 400 D 84 T 1 7K T B 2 B2 5| ) 5| S A 0 b A RS BE ) 2R L, b 51 R AT R BE, AR 5%
PRI REHR T o ST RS ) A A WL T B8 -5 40 D0 JEE Py 8 A LR T A5 M e i B G 0%, BFEIR AR 4. 28
FAMEE I B oy AN BRI S5 TR 2 . SR BRI R M 2 AR N, JUREINLSI R A 2R, W BRI
HAG IR TT F B

2016 4F, Novais ZH4 “ZHUAR” @ SONMEH 1 AL ERIEIAR R G0k A i Slre F i a] Py R4k B
%, XEEHGA AN, FIT0mfis . 0. BRI I . BRI, 7 ) A0 S A5 X T DL B A b 2 A 4
SE M GEARFE L] B4, OCT mI LASE: 7 A0 X BB Fal 4 85 A RO 4T E R I JEE s OCTA RERS To 61 Hb i 7= 40 9
FELRI Jik 268 RS () I EF 5440 s FRA UL R T VP A 0L/ pRsads MR AR ARV Bl o I8 255 B IR S s A5 R, AT LA
4 T by R e 2 B S PV AE AL PR R B, 5 B AR 5 A ) e B DA HE R VR T 5 6

BEAE HAR AT R R B IEAR, 2 B R A A BB R 20 T A SRR RS . BT ER
i, ZHEGE AR Jis Wi HER M, ICRETEARBIVEAS . FARIRIAAR J5 I I o % 4% B EAE H .
RER B E B2 2 WA AR B BRI TR P bR, NG IR SRt S % e 5.

2.0CT

FeEH T W 2 F 4 (OCT) Tk IE B 2 76 38 B A1 S 12 W b S5 A3 R i B T B, L AUk vk 160 355 it
TG RAS BT o X R 20 R A PG T DL IR AR o B B AT R T T R = 4E (A 20 M. OCT R34
FETEAMUBRE SR AR i (¥ e PERER, B REREAT 2 BT

£ OCT JA% Hr, B B w6 52 IR 400 DX g T £ v S SR R 2L 4R, S5 A I e = 3 Bl 4 JE Rt e o B TR T
HEL | R R R IX 3G S, A A0 DR 25 2 980 AN 0 DU R R P 3 o LR 6 T B2 B0y B v e
1] R %, JHC I IX 333 P 00 O 65 36 T T S 0 DMK o K A 1 38 B i S SR B P SR (1L 5 P TRHR 2 ]
RSP IN, TR L IS B A R AR Ak DAL BRI G LT 5 10 P 2 i e P 2 B e
TN TR A R S BE U RN B e [2] -

fE 2017 4£, Govetto Z5 A\ FHGIEIR OCT (SD-OCT)H& HH T —Folt DU Rf B 117 35 BE w7 (3% B4k A BE) 2 26 2R
Gi, MYETRMEAE T, FALHL M N JZ (ectopic inner foveal layer, EIFL)HIAELE, LUK AL IR 2 U= 757
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WK B BERT I 73 A 1~4 e A RARGAR — PITAL S BE AT IR AR AR IR SR EE TR, HE
S8 R PR TS AR B TR IR SR, U AE IR AL J AR T PR S 49 3] &4 S5 40
JIUR B R E RN S AR B A REOAR B S MG LR X AR ARG o AR 5T HERAIE T
—REG, KIEPERTL g, MRz, HOBIFL BA7 A 5 B AR 779808 1 35 2P0 ] 25
[4]. BEAE, ZRGUE SR —AMAEXHEMNT, FAHESE, BTE T IRRHE A2 2 18] (Il PR A AR A8 -

SR, Govetto 73 K RGWAFAE R R, AHEH E UM SBOOMREZ R, M= T8 2 2 T XS Lt
RURK P S5 DR T TRV A DL A TGV AR B T o o o JeE R S [3] 0 A, 2 R G AN 1 XUIRAR B 1)
SO, TSR ALE0 H 8 A TG oS EEE[5]. Bk, RE SR ARFEAHERRNE, HNEEHEZ
IVFAL TR IR AN A 2 o

IR B TR T B T R P S A N () S AN G BOTE R, O A T I = A3 55 (SD-OCT) R 2 (L P AR 5 4
JIHIESE . FUARE SR, AN, Rl R HE A AR X (EZ) FOEE4H i M Br 223 (COST) £E Tl A 5 41
i BAT EEAR 6], (HEETIMHT SR N R E . Gonzalez-Saldivar 5% 4% 52 58 KL iy
JE TR ) S AT O [ PR AT 78 6 W, R AT AFAE B — 8 IR EIFL 183 R AT EIFL R,
RIEMITIGHREZ[7]. XL AR, FARMRERPLATEERLE EIFL HILZHT. Cho SE AR T
CALIEA YRR ZREBCSARBTHIRE 6 S H B VA (ER IEWL 1) 2 3% IEAHK[8].

Fii4E PIONEER HF 9%, ARH %2240 T 12 5% £ K (Intraoperative optical coherence tomography, iOCT)
T FAR AP T EA TR RIS, P 13%KFARF, SR TEARENED
TR, FEMAUE 7 FARRIE[]. TAESHSL 20%M R B A, 1OCT SR T ARIF AR 78 4 R B Bt Al
JBE, IRz T R IR S S5 2R . IOCT [RIXANRE ), 453 AR REMEAE T AR Hh S R I3 540 28 8 A 1) i
JBE, R ARERTARDEE, IR T ARFIFRAER KR . E&ETMRESE T, FRPBCEHALNE
B RSB R . FERX ARG OL T, 1OCT BN I NEE . iOCT Refg R IR AL M B IR, FE B A4k
Bl A R B R IR X, AR 9 5 2y 15 380 G fifb N e € A I 45 2T~ R [10]

£ $5 BRI E D A 5L (internal limiting membrane, ILM)f 5 67 1, iOCT ] /5 Jy e (75 T £E B AR
R BOHTIT R B — S Je 5140 trypan W # NTEFE IS (Bl AR XS 22 4x, (H2 Ge I s AT 2R 2 35 B TR
H— AN . Ehlers SRR, fE— &> TR, (OCT e8I it SR sl I, B4 70
TG U REHEAT RIS, R, X TS sERIRARG], T5ARA A A G R[], PR, SRR IGEFT AT
A7 AR IOCT FHYL TR F L AT B8 10 2 4 v b A 52 20% 5 9] o 1) B B T JBE AT ILM 6

3.0CTA

2 T T 2 45 4 14 4% 35 K (Opttical Coherence Tomography Angiography, OCTA) & — it & dir 12 1)
IRBLRAGHA, EFE BT ER2 B RG )T hiE s EREEEH .. BREGRG AR IO R I iE
SL(FAVRDEZ AR T W 26 (OCT) B BRI 2 Wi AR, {2 OCTA BEHE AL T 2 5¢ T HU W e 4 . i
SERFI MR BHAS ME S, 30T 3L fAE 3 BhE iJ5 170 L A 2 o) ¥ 7 R 28 G EE 1 2]

OCTA [)—A~TEZLR 352 HL A8 08 FE R AL BB R0 M0 385 (R Ve A & 4, B BANM A Bk Sw ik L
AR, XA 5 BB TR R SR A 0. (] OCTA 23 Hr B BRI A o] S5k 7~ JH 3 6t v o [V G i
[X (foveal avascular zone, FAZ) IR A8/ B 25 3% /2 BT A0 25 1ML 8 AN (SCP) TR JZ L A (DCP)
0 L R AR RS LS IR o T T A PR AR KR A B T PPty 8 B A5 5 8 (0 A0 0 JEE L AR S AT ol
MATPAEFE BRI LE M TR . OCTA I4 e % 5175 I b 7= 40 9 1 2 2 AR 2 Ui e PR 2%, 3 B
A A7 GRS A0 DR S H o [U1] DX 3 A ML 2 B A R D, 3K 45 R 2 TR 0 90 R A BL B R R [13]

OCTA NEBERIEMFARIGTHRAL T EEWSHEE . BT ARATREY BT A% 3 5 5 I ™ AR
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AL JE L (1 2 A 0, ANTTT 4R i TR HEmE . A, ARATAT OCTA Ao n] 1H ) 5w M v £ —
PR, UL R R O BRI R . TR A, BRAERERS A B OCTA VELIMLEE TR o ML W it i 7
HIARAE, Ry A AR Ao [UT XS Bl e B A 0 . AE RIS BERT IR 2 J5, SCP I % BE /b, {H
DCP FRALAE J [ a8 FE G N o A B = 40 L7 M P T 2815 R 5 A AR A I 45 SR AT oK. X0 T
FIWrFARBCRAE T 5 807 EREE . OCTA K Ay s B A6 10 B 0L oAl fovr
R A AR AN LA I B R P ER 5, DT S e T M VA 098 RO 2 T A T 75 SR [14] o

4. ERIEERHE

PERN—F OB BA, AR HEAH SR A T AL S S 1 A, 0 T 28 B DX (R 2 W e v O k.
TEor AT R SR, 22 A BB R ) HE 35 B i L 0 S R AR, B G A P PR TR 4 e VB i DL R i AR T
2. Shao 55T 2021 - MIRFFT, Midhia FN T4 e R A AR B8R HhRS I R BB A IS, Dy v U0 A
A ISR TR T VA[15] . TESEBERT IS W, I 0 SR R &SRR A A AR AR . RN
T RETRE AT IR R, AR R 35 R S 190122 D v 0 P 3 1) Sl S5 4 T o T 5 V2SR P U A5 AR JEC A AL
FERIROEUR, FE0 T ARBA T RIEIE, TIHE S T 5 5 HT R R A5 1L 25 1) (1 52 1 [ 16] o

TP A TRAT 0 A T AR T IR R SRR . B0, Yang 25RO FRHEAT 17 KIA TR ERES, iR
JEG HR DA S R A RS 1) A e, DA L AR R T JBE (D YA AT 08 2 R AU S F R 7 s ) PR S S 4 T 5
FHE[17] o A [ HRJES i A5 B AR T 36 B i MELASL WU R 2 W vb R 2O O LU 7. i, RS xd b T
MultiColor HRJE UG F 4% Gt HR R 48 5 AE 2B BT VP AL R 2K RIS [RI B AR TE AR HT PPA 7E SR HEA
I R DX P A5 A5 S 7 T % 0 3 o 3 o L 80 BT B AR R P A R B 448 7 TR 17 S0 400 D JEE 1 2
HET 2 WA TT PR SR AN TS AL 18]

FEF PR IR AT 227 #7716, Retromode BUARAE IR ML 7 —FhduRE AL A1, W] UL G20 I JERE 4 A
TS, IR SR AE AR SR RS T T RE A B A2 . Retromode 815 ) T AR 26 TRE BT 58X 00 DO I 225 A £ B4
RERRIEARFTVEAG H, $2AE T B A s AL s [19].

SR HRJEC HEAE E SE B T S 112 W ke o AR R, (B R SR T S0 AT) 75 PR 2R e 9 v AR B A 1) 4 %
B, RIEFEAG T TR, 4k SR 0 HR R RO 75 28 B8 T e I 7 Wil s fE S . b ah, B AT
BREAPLES 2L HARIVRIE, SR 58 IR B G K2 B 56 0 v] BE NI ¢ I8 T v -

5. FAF

AR JES H & ¢ ' (Fundus Autofluorescence, FAF) B 1% A, 406 T4 4 s €6 25 b B 20 i 7 9 R 08 ek
R EARPIR A AL T — FhIC QM A T B . 7EBBERTIR IS Wi FE . FAF BRAR RERE 45 7~ 40 I JiEE
R LR ERE R, WEEPEX R R ek S . X AR S BT RT I R R UIA DS . AR I SR
S, FAF 75 D-fil 38 BE A AL 17 7 2R AR A 0 3L 3t 2 07 Ty LA 2 3 5 [20]

TEFPERT IR FARIGIT R, FAF BUR R R HR AT B /E A . J8Id FAF U8, BRARRERS RS
ify b T 55 BT i ) Y R AR R, AT s BE S R YT R, A, FAR AR S Rk nT /R R T A
JE IR ) — N S e bR, W Brito ZF I EoR, fEFARRT, FAF SR AL 0 L AEC T 55 BT Al 50
BHIVEANE S, B B AR VR AR P AR AT R AL EE I [20] MITEF ARG, FAF UGB DLk
WL IR (0 25 b 2 2 (R S 0L, PG TR R AT B 5 S T R AL E K IE . Biltn, TRJG FAF (1)
AR T REFE N AL IS S R, XSt A A0 W R R M 4 G L [21]

FAF AMTE S BE 50 B2 W RR 7 T R AR, 565 MW EHER(OCT) S H A5 H AR
ghty, NHEBERTIE A A PR RS T AT A . OCT FRALNLMIE 2 R IV EN S5 K15 12, 1 FAF #h 78
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TRT B R E R R DN RN G B, 15 2 B QR AR ROy B A BBURS HE 2 W AR /T (0 2 250 RR[22]
AR, BB AR BOR H A, FAF FE48 7 5 AT B9 AL ANV i 7 ROR U5 T e B HE B R 77
Frampton & NI TSR, FAF FEVTAti R 2 S B 00 Al 52 10 T 5 AL ) e 5 LAY B 2248 1 3[22]

6. FFA

HELJER 28 s 3 ML 38 5 (FFA) T DUE— 25 PR A0S 0 38 BRE Aol 45 A AN G L B ARFAIE o S 3801 27 A - B = 41 4
(SD-OCT)#1 OCTA 45 AR B Hh 72

Mao 5 HIB FER A 1 I I8 R TE VPN B i B ) 2 B B 40 N B L S5 00 AR G ME IR T, A
M 7 AFE FFA f£N LR G B INEEM PPl b (B 21 [23]. Han 55T 2021 E A7 30, fE4F
R B R A e, 3 R 5 Ol B L i R (FEA) KGN 3] ) 45k 1L 57 ¥2 IR (Mlicrovascular leakage, ML) &
—/NREERIA RS HRFR . XA FORNIE R T UL B IR 5 0 700 5 A DLR PR X ST 265 1A AR S5 2 T
PR BERR, MR T FRA FARTE T BB AT T AR 5 A0 Wk 52 205K 7 T v B 4 [24]

Schechet SA 45 Akl 8 B Hif 5% A S I B AR IR R BEAT TR, JFaif T IR 58 5 ML i B2 (FFA)
TEVA FARBER T M OCHIE . FRA (18 F 345 B8 A= RERETE AR A1 5 A 80 DURR X B i IR s, AT
TV T AE R M VP A5 T R Bk [25] . ¥4 FFA 5 OCT SRR A, TERBERTM IEfh b 200 H 2, HhfH
8 X Se AR B TR R UL E B IR S U R bR, AT B FI00 T AR 45 I 48 T 9077 50

7. NIERE(AI

IAER, BEERBFEHARPANRLD, FalE N TREEANBARIGIN, #—SRa T 2 ARG F
AR | RS . Al BUERES OB A K B AR, SR H I R U R AL AT, B
T+ T2 WrRERE A AER T

REES ) BE R T B3R FE R OCT 28 1) ERM Xk #il4n, —FhdkT U-Net 58S @ i
OCT A% 45 , SEBL T 95.65% (1) FA A% 0 HERF 2R A1 90.14% ) [X I 2] HERf 56 . IX Fih 7 V2 REE K 11 43 1) ERM
X35, $2 5 T2 W R UER PE FIRCR [26] . A2 6T RN 4% (Generative Adversarial Network, GAN), 4551 /& Style-
GAN2, H T4 i 7r ERM FRAE IR CUIR IR A o T8I IX MR G s R, $2TH 1 70 R (n Ef-
ficientNetBO) A I PERE . 76 PN EFISTES, BRI 23038 TAEARFIE # 26 (ROC) FIIARIAS] T 0.926, 1fifE
ANESIGAIE B 42 T () ROC B4R R AR 2> )4 0.951 F10.914 [27]. AN LB Ge/E45 OCT MR N
M2 R BB T RIEE S, B9 T X ERM AT . #dEk B AR GORIENEUE, Al B2
BET EVEANT) ERM FRIESS AT, 5 Bh SIS R S Wi AR T AR . B0, BFRE TR T — R 2R
R IR 2% LLTTOI ERM BB ARG, M4 456 T RAETI OCT seG Rlm R &cdl, HvERE &M T1%
G| AR [28]

Al TIPS MRS . SERT AT S FRIR AR 1B A DL RS am T 4 I R A B2 T6 . MR
Al R B AR B I AMARRAE B B 52 S Wi AR T S, 1T S 20 AT R GV AE I PR 25 2 SRR
RS, TR RS R . 7E iz BT IR = (X, Al 5imfEiREHAOZE K5 K ERM §f 25 Al
A0 PR ET B o M R TN 43 AT D R TR R AR 9T 45 SR A B AR LSRR, {4 ERM O EEE i
AR HE[29]

8. ¥t
LA R A — PP 2 R, 2 AR A A F R AE H2 W7 L VRS VG IT A R T R E
WA N OCT. OCTA. FFA fil FAF &2 MR HR, v LAATH . R AE Hb R 7R 36 B 11 B A T 25
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TERN LA 5484k, IR R IS5 G, W T ARATPHEAUR J5 I 2 o E 2, A B TRk IR T o7 E AT
WS -

— LU e — 44 70 & SRR R I B B AT S R RS, R T 2R I SE R . DA T
W7 =414 (SD-OCT) He 7~ 12 A8 5 WL L AT 2R 3% W J s S AT s I A4 3 4 i 3P i R I 25 LA A0 A 0 ) £ Py
JERME o 2 AH T W7 J2 I AR (OCT-A) R H AV T3 2 B 40 1ML AN P 1) v i LA o S ko K
6 ZR HR R LS 38 5 (FA)UE L T 5 W82 31 1 I8 A6 LI i 2 AR e » X Fh s & g 7724815 ERM 1
LA B 53 B R A I 48 R4 R 2 i 73 LA VE AR T RRAL, AT e 1 RL 25 ) R 7 4 B U 5 [30] o o9 — T AL L
BT 2 BT ARG T —— R AR KA (CFP). IR AMEAA(R) W RO
KR4 (BR-SLO) LA & en face #HTGJE M7 % A (en face OCT),  LAHH 5E E A IAE S 28 Bt w6 245 7 T i
vk, WA RE W], BR-SLO fl en face OCT 7E ERM 45 (AT ¥4k 7 TR B, H 54 )E A F
A58 s — 5. BR-SLO 7 ff M AR Hh A B8 407 1 Sl 7 35 B Rl 45 48, 59038 % 75 T en face OCT
X — i RS M BUE AR IIEAR AT HER PPl ERM RRAE B ZEVE, mARAk 7 RFTALRI, o 1
ARG RR[31] .

T S G TP AR 2 A AR RRAE, AT LA SEAGORS 7 7 B B A 0 B B IR A . AROK,
B BB RAGHE, 2GR ES oG BN, 406, BB fAr Ak 2 B fn A
PEAL R IT B BETE A T FE I S H AR A

SE

[1] Novais, E.A., Baumal, C.R., Sarraf, D., Freund, K.B. and Duker, J.S. (2016) Multimodal Imaging in Retinal Disease: A
Consensus Definition. Ophthalmic Surgery, Lasers and Imaging Retina, 47, 201-205.
https://doi.org/10.3928/23258160-20160229-01

[2] Acar, N. (2018) Clinical Use of OCT in the Management of Epiretinal Membranes. In: Lanza, M., Ed., OCT—Applica-
tions in Ophthalmology, InTech, 65-81. https://doi.org/10.5772/intechopen.79770

[3] Govetto, A., Lalane, R.A., Sarraf, D., Figueroa, M.S. and Hubschman, J.P. (2017) Insights into Epiretinal Membranes:
Presence of Ectopic Inner Foveal Layers and a New Optical Coherence Tomography Staging Scheme. American Journal
of Ophthalmology, 175, 99-113. https://doi.org/10.1016/j.aj0.2016.12.006

[4] Doguizi, S., Sekeroglu, M.A., Ozkoyuncu, D., Omay, A.E. and Yilmazbas, P. (2018) Clinical Significance of Ectopic
Inner Foveal Layers in Patients with Idiopathic Epiretinal Membranes. Eye, 32, 1652-1660.
https://doi.org/10.1038/s41433-018-0153-9

[5] Tsuda, K., Miyata, M., Kawai, K., Nakao, S., Yamamoto, A., Suda, K., et al. (2024) Relationship between Binocular
Vision and Govetto’s Stage in Monocular Idiopathic Epiretinal Membrane. Scientific Reports, 14, Article No. 20442.
https://doi.org/10.1038/s41598-024-71594-x

[6] Alkabes, M., Fogagnolo, P., Vujosevic, S., Rossetti, L., Casini, G. and De Cilla, S. (2020) Correlation between New
OCT Parameters and Metamorphopsia in Advanced Stages of Epiretinal Membranes. Acta Ophthalmologica, 98, 780-
786. https://doi.org/10.1111/a0s.14336

[71 Gonzalez-Saldivar, G., Berger, A., Wong, D., Juncal, V. and Chow, D.R. (2020) Ectopic Inner Foveal Layer Classifica-
tion Scheme Predicts Visual Outcomes after Epiretinal Membrane Surgery. Retina, 40, 710-717.
https://doi.org/10.1097/iae.0000000000002486

[8] Cho, K.H., Park, S.J., Cho, J.H., Woo, S.J. and Park, K.H. (2016) Inner-Retinal Irregularity Index Predicts Postoperative
Visual Prognosis in Idiopathic Epiretinal Membrane. American Journal of Ophthalmology, 168, 139-149.
https://doi.org/10.1016/j.aj0.2016.05.011

[9] Ehlers, J.P., Dupps, W.J., Kaiser, P.K., Goshe, J., Singh, R.P., Petkovsek, D., et al. (2014) The Prospective Intraoperative
and Perioperative Ophthalmic Imaging with Optical Coherence Tomography (PIONEER) Study: 2-Year Results. Amer-
ican Journal of Ophthalmology, 158, 999-1007.e1. https://doi.org/10.1016/j.aj0.2014.07.034

[10] Weschta, M., Klaas, J.E., Feucht, N., Lohmann, C.P. and Maier, M. (2023) Microstructural Morphology and Visual
Acuity Outcome in Eyes with Epiretinal Membrane Before, During, and after Membrane Peeling in Intraoperative Opti-
cal Coherence Tomography Assisted Macular Surgery. International Journal of Ophthalmology, 16, 748-754.
https://doi.org/10.18240/ij0.2023.05.12

DOI: 10.12677/acm.2025.151091 681 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151091
https://doi.org/10.3928/23258160-20160229-01
https://doi.org/10.5772/intechopen.79770
https://doi.org/10.1016/j.ajo.2016.12.006
https://doi.org/10.1038/s41433-018-0153-9
https://doi.org/10.1038/s41598-024-71594-x
https://doi.org/10.1111/aos.14336
https://doi.org/10.1097/iae.0000000000002486
https://doi.org/10.1016/j.ajo.2016.05.011
https://doi.org/10.1016/j.ajo.2014.07.034
https://doi.org/10.18240/ijo.2023.05.12

FIR, 2dl

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Ehlers, J.P., McNutt, S., Dar, S., Tao, Y.K. and Srivastava, S.K. (2014) Visualisation of Contrast-Enhanced Intraopera-
tive Optical Coherence Tomography with Indocyanine Green. British Journal of Ophthalmology, 98, 1588-1591.
https://doi.org/10.1136/bjophthalmol-2014-305295

Fung, A.T., Galvin, J. and Tran, T. (2021) Epiretinal Membrane: A Review. Clinical & Experimental Ophthalmology,
49, 289-308. https://doi.org/10.1111/ce0.13914

Muller, Y.-G. and Lenoble, P. (2023) Clinical and Pathophysiological Contribution of OCT-Angiography to Epiretinal
Membranes. Journal Frangais d’Ophtalmologie, 46, 776-790. https://doi.org/10.1016/j.jf0.2023.01.028

Bacherini, D., Dragotto, F., Caporossi, T., Lenzetti, C., Finocchio, L., Savastano, A., et al. (2021) The Role of OCT
Angiography in the Assessment of Epiretinal Macular Membrane. Journal of Ophthalmology, 2021, Article 8866407.
https://doi.org/10.1155/2021/8866407

Shao, E., Liu, C., Wang, L., Song, D., Guo, L., Yao, X,, et al. (2021) Artificial Intelligence-Based Detection of Epimac-
ular Membrane from Color Fundus Photographs. Scientific Reports, 11, Article No. 19291.
https://doi.org/10.1038/s41598-021-98510-x

Chen, K., Mao, J., Liu, H., Wang, X., Dou, P., Lu, Y., et al. (2022) Screening of Idiopathic Epiretinal Membrane Using
Fundus Images Combined with Blood Oxygen Saturation and Vascular Morphological Features. International Ophthal-
mology, 43, 1215-1228. https://doi.org/10.1007/s10792-022-02520-1

Yang, Y., Yan, Y.N., Wang, Y.X,, Xu, J., Ren, J., Xu, L., et al. (2018) Ten-Year Cumulative Incidence of Epiretinal
Membranes Assessed on Fundus Photographs. The Beijing Eye Study 2001/2011. PLOS ONE, 13, e0195768.
https://doi.org/10.1371/journal.pone.0195768

Song, J.H., Moon, K.Y., Jang, S. and Moon, Y. (2018) Comparison of Multicolor Fundus Imaging and Colour Fundus
Photography in the Evaluation of Epiretinal Membrane. Acta Ophthalmologica, 97, €533-e539.
https://doi.org/10.1111/a0s.13978

Savastano, A., Ripa, M., Savastano, M.C., Caporossi, T., Bacherini, D., Kilian, R., et al. (2022) Retromode Imaging
Modality of Epiretinal Membranes. Journal of Clinical Medicine, 11, Article 3936. https://doi.org/10.3390/jcm11143936

Brito, P.N., Gomes, N.L., Vieira, M.P., Faria, P.A., Fernandes, A.V., Rocha-Sousa, A., et al. (2014) Possible Role for
Fundus Autofluorescence as a Predictive Factor for Visual Acuity Recovery after Epiretinal Membrane Surgery. Retina,
34, 273-280. https://doi.org/10.1097/iae.0b013e3182999a02

Scheerlinck, L.M.E., van der Valk, R. and van Leeuwen, R. (2014) Predictive Factors for Postoperative Visual Acuity
in ldiopathic Epiretinal Membrane: A Systematic Review. Acta Ophthalmologica, 93, 203-212.
https://doi.org/10.1111/a0s.12537

Frampton, G.K., Kalita, N., Payne, L., Colquitt, J.L., Loveman, E., Downes, S.M., et al. (2017) Fundus Autofluorescence
Imaging: Systematic Review of Test Accuracy for the Diagnosis and Monitoring of Retinal Conditions. Eye, 31, 995-
1007. https://doi.org/10.1038/eye.2017.19

Mao, J., Lao, J., Liu, C., Zhang, C., Chen, Y., Tao, J., et al. (2020) A Study Analyzing Macular Microvasculature Features
after Vitrectomy Using OCT Angiography in Patients with Idiopathic Macular Epiretinal Membrane. BMC Ophthalmol-
ogy, 20, Article No. 165. https://doi.org/10.1186/s12886-020-01429-6

Kwon, H.J., Park, S.W., Lee, J.E. and Byon, I. (2021) Microvascular Leakage Is a Poor Prognostic Factor for Idiopathic
Epiretinal Membrane: A Fluorescein Angiography Study. Retina, 41, 2515-2522.
https://doi.org/10.1097/iae.0000000000003223

Schechet, S.A., DeVience, E. and Thompson, J.T. (2017) The Effect of Internal Limiting Membrane Peeling on Idio-
pathic Epiretinal Membrane Surgery, with a Review of the Literature. Retina, 37, 873-880.
https://doi.org/10.1097/iae.0000000000001263

Tang, Y., Gao, X., Wang, W., Dan, Y., Zhou, L., Su, S., et al. (2022) Automated Detection of Epiretinal Membranes in
OCT Images Using Deep Learning. Ophthalmic Research, 66, 238-246. https://doi.org/10.1159/000525929

Choi, J.Y., Ryu, I.H., Kim, J.K., Lee, I.S. and Yoo, T.K. (2024) Development of a Generative Deep Learning Model to
Improve Epiretinal Membrane Detection in Fundus Photography. BMC Medical Informatics and Decision Making, 24,
Acrticle No. 25. https://doi.org/10.1186/s12911-024-02431-4

Wen, D., Yu, Z., Yang, Z., Zheng, C., Ren, X., Shao, Y., et al. (2023) Deep Learning-Based Postoperative Visual Acuity
Prediction in Idiopathic Epiretinal Membrane. BMC Ophthalmology, 23, Article No. 361.
https://doi.org/10.1186/s12886-023-03079-w

Grzybowski, A., Jin, K., Zhou, J., Pan, X., Wang, M., Ye, J., et al. (2024) Retina Fundus Photograph-Based Atrtificial
Intelligence Algorithms in Medicine: A Systematic Review. Ophthalmology and Therapy, 13, 2125-2149.
https://doi.org/10.1007/s40123-024-00981-4

Osorio-Landa, H.K., Oliver-Aguirre, P., Henaine-Berra, A. and Garcia-Aguirre, G. (2024) Multimodal Imaging of an
Idiopathic Vascularized Epiretinal Membrane: A Case Report. American Journal of Case Reports, 25, e943391.

DOI: 10.12677/acm.2025.151091 682 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151091
https://doi.org/10.1136/bjophthalmol-2014-305295
https://doi.org/10.1111/ceo.13914
https://doi.org/10.1016/j.jfo.2023.01.028
https://doi.org/10.1155/2021/8866407
https://doi.org/10.1038/s41598-021-98510-x
https://doi.org/10.1007/s10792-022-02520-1
https://doi.org/10.1371/journal.pone.0195768
https://doi.org/10.1111/aos.13978
https://doi.org/10.3390/jcm11143936
https://doi.org/10.1097/iae.0b013e3182999a02
https://doi.org/10.1111/aos.12537
https://doi.org/10.1038/eye.2017.19
https://doi.org/10.1186/s12886-020-01429-6
https://doi.org/10.1097/iae.0000000000003223
https://doi.org/10.1097/iae.0000000000001263
https://doi.org/10.1159/000525929
https://doi.org/10.1186/s12911-024-02431-4
https://doi.org/10.1186/s12886-023-03079-w
https://doi.org/10.1007/s40123-024-00981-4

FIR, gl

https://doi.org/10.12659/ajcr.943391

[31] Philippakis, E., Thouvenin, R., Gattoussi, S., Couturier, A. and Tadayoni, R. (2021) Preoperative Imaging Optimized for
Epiretinal Membrane Surgery. International Journal of Retina and Vitreous, 7, Article No. 32.
https://doi.org/10.1186/s40942-021-00304-w

DOI: 10.12677/acm.2025.151091 683 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151091
https://doi.org/10.12659/ajcr.943391
https://doi.org/10.1186/s40942-021-00304-w

	多模式影像学检查在黄斑前膜诊治中的应用
	摘  要
	关键词
	Application of Multimodal Imaging in the Diagnosis and Treatment of Epiretinal Membrane
	Abstract
	Keywords
	1. 引言
	2. OCT
	3. OCTA
	4. 眼底照相
	5. FAF
	6. FFA
	7. 人工智能(AI)
	8. 讨论
	参考文献

