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A2 THriTa NRERE IR IMEM B35 IR B
Yot R HR A SRy X BB 2H . BT WIF9E XF 4247 OCT ,OCTA Fll
AR JPE FRAF G 2 | 02K IMEM AR AR ZH R AT, RS 1.3 mo
B AEFFIEL ST (BCVA) | g 8 B X JE B (CMT) | Hr s M
T X (FAZ) THFL AL N2 %2 R Z B A5 A
(ICP .SCP DCP ) %5 & LA Ko Jok 28 R 6 4 il 8 )23 v 3 1 R
(CCPA) 7E4L, JFXT LRk & S 405 K5 BCVA ,CMT
HEATAHAE AT,

R AR A IMEM £330 6 60 IR, H 55 14 fi,
2 16 B, AE Y 65.4£10.8 %, 5 XMUHR L4, IMEM & HR
ARHT BCVA 2%, DCP \FAZ W E R/, CMT ,CCPA ¥,
EARRI L, RJF 1.3 mo HIAR CMT & & %K (35 P<
0.05) ,DCP BCVA W] i ¥t (¥ P<0.05) , FAZ JoH i A8
1b(¥ P>0.05) , AKJ5 3 mo, fEHR BCVA 5 CMT £ A%
(r=-0.549,P=0.022) ; RJ5 1 mo CMT 5K Hj DCP FAZ
BRI, 5K CMT 2 IEM &, 5K 1 mo ICP SCP
BEIEME, 5RJE 1 mo FAZ 2 7AH%(# P<0.05), Itk
S ARJG 3 mo CMT 5K BT DCP £ A0 56 (r=-0.498, P=
0.042) .

58 IMEM £ % BIR B DCP J FAZ [ AW /N, CMT &
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Abstract

e AIM:. To investigate the differences in morphological
structure and retinal blood perfusion between the affected
eye and the contralateral healthy eye using optical
coherence tomography angiography ( OCTA) in patients
with idiopathic macular epiretinal membrane ( IMEM)
before and after surgery, and to evaluate the association
of these parameters with functional and anatomical
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outcomes to inform prognostic assessment.

e METHODS: A prospective study was conducted at
Zhejiang Provincial People’ s Hospital between January
2023 and December 2024. Consecutive patients diagnosed
with unilateral IMEM were enrolled; the fellow eye served
as an internal control. All participants
standardized ophthalmic evaluations, including optical
coherence tomography (OCT), OCTA, and color fundus
photography. Key quantitative parameters assessed
included best - corrected visual acuity ( BCVA), central
macular thickness (CMT), foveal avascular zone (FAZ)
area, vessel density in the inner capillary plexus (ICP),
superficial capillary plexus (SCP), deep capillary plexus
(DCP), and choroidal capillary perfusion area (CCPA).
Measurements were obtained preoperatively and at 1 and
3 mo postoperatively. analyses were
performed between the parameters and
postoperative BCVA and CMT.

e RESULTS: This study enrolled 30 patients (60 eyes)
diagnosed with IMEM, comprising 14 males and 16
females, with a mean age of 65.4+10.8 y. At baseline,
IMEM - affected eyes demonstrated significantly reduced
BCVA, DCP density, and FAZ area, alongside significantly
increased CMT and CCPA, compared with contralateral
controls. Following vitrectomy with membrane peeling,
CMT decreased significantly at both 1 and 3 mo (both P<
0.05) postoperatively; DCP density and BCVA showed
significant improvement (both P<0.05). No significant
change in FAZ area was observed postoperatively ( P>
0.05). At 3 mo postoperatively, BCVA of the affected eye
was negatively correlated with CMT (r=-0.549, P=0.022).
At 1 mo postoperatively, CMT was negatively correlated
with preoperative DCP and FAZ, positively correlated with
preoperative CMT, and positively correlated with ICP and
SCP at 1 mo postoperatively, and negatively correlated
with FAZ at 1 mo postoperatively (all P < 0. 05).
Furthermore, CMT at 3 mo postoperatively was negatively
correlated with preoperative DCP (r=-0.498,P=0.042).

¢ CONCLUSION:: In patients with IMEM, the affected eyes
exhibit significantly reduced DCP density and FAZ area,
alongside increased CMT and CCPA. Following vitrectomy
with membrane peeling, CMT decreased progressively,
DCP density demonstrated partial restoration, and vision
improved gradually. Preoperatively, smaller CMT larger
DCP, and FAZ were associated with more favorable
surgical outcomes; postoperatively, smaller ICP and SCP
densities—combined with a larger FAZ—also correlated
with better functional recovery.

o KEYWORDS: idiopathic macular epiretinal membrane;
vitrectomy; optical coherence tomography angiography
(OCTA)
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¥k PE ¥ B AT I (idiopathic macular epiretinal
membrane, IMEM ) J& F 3t 26 57 [R5 R 26 41 g 76 ¥5 BE
DA 10 5 PA) 0 I T 44 A= I 18 ) — J2 TG 1AL A8 435 149 1) 2T 4
HHRIE , B H N 4% 5% , 2 K AAE 50 B L 3L
3 DRLRI A S LR e A AT 38 R Al IMEM A 5 7 1Y
PORAR IS BB AT G, S BOH 0 BB 1A 20 5% BR 2 N IR
T AR A T B i R B T IO T B i
B JEHE A Tl S B L MU S S5 R SR A G, AT B
BHEU T R AR IE | b eI A I RAE IR . IMEM
BRERY T ARTATT 7 v S B 1A U I R 5 v TR i ) 8 T
A ABE IMEM AN 24 JET7 ik o B E IL
JEEARRE O IR A | B BRE K i B v T 3850 1 S 75 B
SR EARSE B —E G, BHET, G T2
1.5 148 (optical coherence tomography angiographv, OCTA )
Tz T S VPG B R DX 45 4 K i o T A2 A, 2R
JIPEAS BEBRE T R A AT B, BN AN E A 1 2 ] B
FAGEHIR T IMEM 2%t OCTA 54 i WL 4% 3] 2% BE
6 FR Y 2l 2210 A0 4% . 0 YT G I 4 X ( foveal avascular
zone , FAZ) FIEBE X P JZ 40 9 5 6 240 11457 )2 (inner retina
capillary plexus, ICP) VHERXEEBAILE)Z ( superficial
capillary plexus, SCP) I8 JZ & 4l il & M ( deep capillary
plexus, DCP ) | ik £ & & 4 1 4 ¥ 4 1w
capillary perfusion area, CCPA) , LA 22F 5 T OCTA K
ARG A2 AR 2 S Z R &R I
IMEM (3 FAZ T BB, CMT /0N, 900 it e
KT IMEM [HIF 53 K 22 56 1 ok 4 R SRR 57 i AR A 52 %o
CCPA #4753 A1, AT RE 01 GURK b f ey s 28 4, 2 T I
ARG Ao X 45 52 B B A U R I 5 2 R RS BR AR IR T
) IMEM S35 EATRTE PR AT 5T 70 47, T OCTA X IMEM
AT S HI RGN 3T, PR IMEM A8 35 {5 ) HR
M 568 HIR e A U7 S K 8 R TS A% S TR I 8 R X
ZUBAH CMT 2728 Fl 8 5E X FAZ ICP SCP . DCP , CCPA
LTI AL, 5 ARG Fe B85 IE M /7 (best corrected visual
acuity, BCVA ) J H 3 B X J& & ( central macular
thickness , CMT) BYAHICHE , i IMEM £ 3 (1 TR il 5 $2 4t
B 2l RAR R
1 &M
TR HAIEPENTSE ., PEH 2023 4F 1 A 2= 2024 4F 12
HATEWTAE NREBEHH12 4 LR IMEM X HR A 1F 5 fi
FRHR (Y IMEM (85 9 AARGHTE . ASRHE: (1) BRI K A
OCT #4122l IMEM B3 ; (2) 52 T BRI BT ARIGYT;5 (3)
F R BR B A ARG e R T . HEBRPRHE . (1) B fE1E
DAL WL AL | Ak S e B R i 6 i 2 i 2 At B
SERAL RS TR DA B W I B SO TR 7 555 (2) IR A A
JEHR g AT R W B s L 0 g 78 | 4 1 A O P R AR
PE LI 2R AP A R B B IR A 5 (3) A
e IR B BRI o LA ke A S HoA R G2/ i B R 4
B ol T AREE R R, ARG O /R F R E F ) 5
)5 C RISV N R B B B2 AR P2 B o4tk o [ 13
L5 W NBEAE AT 2024 WHER (205) 5 ], T 2 5% 1%
FREFEA

choroidal
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1.2 Fik
1210 FARFE A BE AT 236 drifE =11 D ) 35
RUTEITFA 05| DR 23 e 0, 501 B3R 8 B0 i I B ) AU, R
T 50 &5 I A BE R AT SR AR DT R ORI A R
AN TR AT AR, FARYHFE—F I
Uil e B
122 FBiAME  WEBIRAF, A5 1.3 mo BCVA &
CMT ZEAEAH AL, A R S MR #5947 BCVA (IR 2
BEUKT 8 Rl BRI 45 T BT RIS (IR AH L OCT B¢ OCTA #3:
7, BCVA K2 R E Brbr X 5OW ) 017, 3K 45
ARt /NGy B A1 X R (LogMAR) #1985k . BT A7 S
Pffi ) SS-OCTA #4733 512 K B 3 #EIR I 25 5
LM AL 6 mmx 6 mm DX AR IO R A% Ik 445 6B A4 1 4
I 378 G 0 FH PN B R o R i AT O 52 5B B R 5
SREER T 8 4 EIME I T IR 253 . k&4 I 4 1L 45 )2
( choroidal capillary, CC) % XA Bruch J&F 4 20 pum )X
3ok, Ay G LG R i X B0 A 5 AN A R AT AT T S e, 4
6 mmx6 mm T Y X 1Y 3 mmx3 mm {K3E ETDRS P& K 55
PEIX 43 A E 4% 1 mm( central fovea,C) 1 3 mm( para fovea)
B, 55 H oo M X HE— 25 4 S B 7 (superior, S) | T 5
(inferior, 1) .3 ( temporal , T) | &2l ( nasal,N) X8, 1%
i SRR R AR A O S BOUE, 6145 . CMT  FAZ [ ICP |
SCP .DCP \CCPA, Z3HT FARJG CMT 5 AR5 BCVA $ & 72
JEA KRBTGS . 2645 Angiography 6 mmx6 mm” #5 xU 4 4k
AHOCES R . B AR e . 0 0 O Bl T & Ok i,
WS, ES TR ESHRE =8 40, A B R%E
By A — 4 A F i a R H A

Giit2E 430 R SPSS26.0 Gi it A #E A7 Gt 4 it .
TR PR A R AR 22 (xs) 2o, 0 IRZH 5 IR 4 1
BER B FEAS ¢ K, 8 MR AN [] I (8] be Aok F o 52 0
BE 0 T 2508, i — 2L R R LR LSD—: 45 5% . A
KM TR Pearson A1 Hr1k, P<0.05 M 2ZERA
Gt E
248
2.1 —fEfER  ARBFIEAA IMEM & 30 1 60 AR, o
%14 B, 22 16 1], 4F % 65.4+10.8 %

22 SMERFNIERFARP G BCVA 1 SE BRIE  ARuixt

(P=0.013.,0.035) , ARFTXHIHR SE #4-0.53+2.05 D, 5 &
R A 22 R IS4 E X (P=0.722) ; BRHR RAT, R)5 1.,
3 mo SE H 2 F LG FE XL (P=0.285) , AR R
HREH 14.0£2.6 mmHg, 5B R LK 2 5 L5172 X
(P=0.776) ; lRER AR FT, RJ5 1.3 mo HRJE HAE 22 5 ST
FE N (P=0.067), W% 1,

2.3 XHMERFNBRFARAIE CMT 764 Xl | B HR A
CMT Y5055 MU HR B S 34 m (3 P<0.001) , FRHR 443 X
CMT FEAN[RIR B) A5 b B 22 5 A e it 22 3 (39 P<0.01)
FERIRAR T 1.3 mo 45 X8, CMT 2% A i B 2 B A% (39 P<
0.05), W32, & 1,

2.4 XMERFNEBRF AR E FAZ @R 53R (0.30+
0.11 mm®) AH I, IR ARRT FAZ A (0.15+£0.11 mm?) B &
W/ (P=0.001), BIRAR, RE 1,3 mo FAZ T
(0.13£0.09.0.14£0.09 mm*) 5, 2 F L4 it % 2 X
(P=0.203), WH 1,

25 WMERFNBRFAEMMEREMAZER CCPA 5
ST AR AR L, S HR AR AT DCP 5 ST 1N 4 X i 8/ (3
P<0.05) ,C 4 IX /Y ICP SCP & &K (P=0.014.0.006) ,
S%HMHR AR G, AR AR AT CCPA B9 S T 1N 0 X 31k
(¥ P<0.05) . SAHHE, BIRAJG 1 mo DCP #4547 X i
FEHR (1 P<0.05) ,{BARJG 1.3 mo AY ICP .SCP .CCPA 5
ARHT AT 224 (¥ P>0.05) , W3R 3, K 1,

2.6 Rj5 BCVA 5E&MBIEMRAPIMEXE  AJ5 3 mo, BIHR
BCVA 54 WELHEHR (3 mmx3 mm 36 ) B9 AH EVE 40T &
I, BCVA 5 CMT £ AHE (r=-0.549,P=0.022),
5 A A8 AR IC B A G (3 P>0.05)

2.7 RE CMT 5 EMEERMEXME A5 CMT 540
ZEHRHR (3 mmx3 mm L) BYAHCHE BT A B, RS 1 mo
CMT 5 R DCP FAZ £ ¢ (4 P<0.05), 5 AR Hif
CMT 2 IEAHX (P<0.001) , 5 AR5 1 mo ICP SCP £ 1EAH
X () P<0.05) , 5 AR5 1 mo FAZ S FAHIE(P=0.005)
[, AR5 3 mo CMT 5 R AT DCP R H AL (P=0.042) ,
5RHT CMT 2 1EA X (P=0.003) , WK 4,

*1 HZRFARPS BCVAFI SE BRRETH  xxs

iR BCVA (LogMAR) 47 0.29+0.26, 55 f HE BCVA 482 Ei"ﬂ BCVA(LogMAR)  SE(D) R FE (mmHg)
v pom . NSRS NJETT] 0.53+0.22 -0.64+1.83 13.9+2.3
SAGIEE Y (P=0.002), BIRAN. AF 1.3 mo 7&;”;]1 047+027 107+184 145+58
o TR N N N mo . +U. —1. +1. DD,
BCVA HAZBAH S8 X (P=0.012) ; BIR ARG, A 7&;3 0412022 U lls176 128237
. N N N 0 3 mo 410, —-1.11+1. .8£3.
JilmoBCVAZF M 5 R G3mo b B E R A G il B X
£2 XMMERFEBERFAREIG CMT T4k (X£S, um)
AR
X 3§ SR — - -
A H ARJ5 1 mo AJ5 3 mo P
C 272.9+43.6 453.7+94.4 406.2+82.9 394.2+42.2 0.005
S 337.3+17.8 427.9+71.9 380.8+44.6 371.7+32.1 0.002
T 324.6+21.1 429.6+78.3 362.0+45.8 345.8+44.3 0.001
I 332.8+21.4 408.8+68.9 382.3+53.1 362.8+34.9 0.005
N 340.1+25.6 426.4+53.4 410.4+53.8 384.8+47.2 0.004
WP AE N BIR ARG, RJG 1.3 mo = /NISHA] S ) A L8

875



EFRRBIRE 2026 F58 F260% H5H

B85 :029-82245172

85205906

https: //www.ijo.cn

BB =78 :ij0.2000@ 163.com

FAZ

CCPA

o ] HiE

o] B
1 tMBRF0BAR AR, RS 1.3 mo CMT,SCP.DCP .FAZ CCPA A
3 mo CMT ZFHiFEMK; EF .G H . BHER AR SCP FexH AR K, ARJF 1.3 mo B RS ;1.J K L BARARFT DCP B R Yk /1N,
ARJG 1 mo DCP IR ;M N0 P AR AR EE FAZ E AL 2 /N, RJG 1.3 mo FAZ T AUJGHH B8 ;Q RS T AR AR AT
A K AN HRAR TG 3 kg

Fz 3 XHBR R AR BRI A HTFE 40 MBS 0 57 %5 B & CCPA 4L xXxs
BHR . #
RORUII e K L mo KE 3 mo P P
ICP (%)
C 17.4+7.2 27.3+16.3 33.8+12.5 28.3+x17.0 0.014 0.111
S 60.8+15.6 56.5+19.7 63.3+13.0 54.1+19.9 0.497 0.051
T 54.9+10.3 49.5+£19.8 54.8+11.4 47.1£20.4 0.251 0.249
1 63.1+£10.1 58.2+17.1 62.7£12.0 52.9+22.7 0.311 0.280
N 58.6x11.3 53.9+£19.7 60.8+12.0 52.6+20.7 0.314 0.162
SCP(%)
C 11.3x4.6 20.9+14.4 22.3+9.5 18.6+£10.0 0.006 0.537
S 39.4+9.4 41.5+£14.5 41.8+10.7 35.5+13.9 0.619 0.255
T 32.7+£5.2 34.0+14.1 31.9+8.5 27.9+13.7 0.859 0.572
1 40.9+6.6 42.8+14.6 41.7+£10.8 35.0+16.1 0.509 0.306
N 36.8+£6.7 38.9+15.3 40.1+11.0 35.5+18.8 0.718 0.664
DCP (%)
C 19.2+6.8 23.3+£16.6 34.7+11.6 28.8+14.3 0.166 0.017
S 49.6+8.9 37.5+18.8 47.5+£10.3 42.4+12.7 0.026 0.002
T 51.5+5.8 38.9+20.7 51.6+10.2 44.2+15.6 0.015 0.029
1 50.5+£5.9 37.2+17.9 48.0+12.1 43.7£14.6 0.005 0.030
N 51.2+£7.2 39.5+16.9 48.2+6.8 44.0+12.4 0.015 0.038
CCPA(mm®)
C 0.61+0.11 0.61+£0.12 0.63+0.11 0.57+£0.12 0.642 0.095
S 1.22+0.19 1.33+0.17 1.31+0.19 1.21+0.23 0.003 0.128
T 1.19+0.20 1.28+0.19 1.25+0.28 1.16+£0.22 0.008 0.095
1 1.24+0.19 1.35+0.19 1.31+0.21 1.22+0.20 0.001 0.108
N 1.22+0.20 1.32+0.18 1.30+0.21 1.19+0.20 0.007 0.061

TE: P AE X AR 5 2 IR AT U PHE A B IRARHT , RS 1.3 mo =AM (R EAR LLAL
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x4 J[URIERSARE CMT HIHEXES T

_ AJG 1 mo CMT AJG 3 mo CMT

Ef=L Y
r P r P

EN]

DCP -0.494 0.006 -0.498 0.042

FAZ -0.465 0.011

CMT 0.681 <0.001 0.671 0.003
ARJG 1 mo

Icp 0.369 0.045

SCP 0.665 <0.001

FAZ -0.506 0.005

3 i

IMEM 4f- & F22A4F NBE, 5 AF 3 1 Bl 0% 385 358 1 i
1k B RS AR5 8 B 5 RS AL I S 7, B IR T P A I ) o 3
P T L — 400 O 5 B 43 473, T s 7 4% b ¥ £k IR A 4
FATF, 40 T 30 00 190 5 %) P9 % 1 SR AR T8 B T R
Wi 2 R 1Y) 2 JR B RE T RSO T % e R DX AR DX B A
101, BN S AN Z A A2 00 RS AL A ) R
J BEBEAK BRSNS R AR I R x5
AHEFE R, EBHR A CMT 458 15 X 00 IR 386 J52 4L ) o 22 | i
FAZ 4/ 25 R — 3, [FIEE, AR A ICP  SCP %) il Hi
A FTHESIN 1 DCP A s/, vl g5 B BE A A AR h 5 300
D R4 2 T S A 0 | Ik 265 R 6 A I R e e 1 AT
XK. I, 24 IMEM B IR DCP FAZ 2/, 1 CMT
CCPA 3 H AT, N 2% R R A7 35 30 A4 U1 1 16 5 8 TR T
FIBEA

I B ARD) B A 2 B i AR B AR 2 B AT A E B RIR
ST T, AR LAAT I 53 5 B0 Ry JOSE 0T 400 P 6 ) AL 2 5 |
I ARIEREBE X S AT REROIK B AR AR B
N, ARJE 1.3 mo #EBESS 40 X CMT 3 #7 B A, HLAR 7 15 %)
I, DR S ¥ B X T RE B iR &, X 5 R AIE 5
GESR (R A SR A B R BRI CMT A R
ARJG CMT i 55 , 16 B L LR 25 b i 45 B o, PR 020 A PRI o,
BEFi R 7 Hp o 111 PR 9 4 40 5 3504 0 U1 AR 3 B8 3 4k 4
PEEBEAH AU K i S B0 CMT 38 58, 3 5 15 B 5 5 7T fi
BRMLAK 22 51 1, 42 8 B B 25 40 1k 42, B A F 5T di G
IMEM % AR 5 B 25 R B AS B R, CMT 3B F BT
FRame " R N 25K A2 B BE X K B 3R, i J)
P BB BE X D RE IR &, B0 CMT 5 40 77 776 I B i A+
Kt

AWFTE P, BRI TR 5 FAZ 18 AU 8N
HARR AFLRE2ZER, LATAHREN, KRG FAZ X
SRR R B G/INTT RE - H O [ JE] R RR ) o 3 4R ) T 52
SN A 5] JF2 B B FREE i ) A 56 i HL AN 9T &
LA AR DCP AR 2 R K, 5 e i oy — 80, &
HARJG 1 mo DCP 7E45 43 XA T K AZEAR G 3 mo £1
JIT1E1% , v RE S R JE A AR E S 2K i v AR R Il 4 P
R Bh A B 5 (HAR WA, JE AT Y KA
ST XL B R AT 1 — 25 43 2 43 BT 45 I J2% 445 ) i 1 35
TR G, H T B AR AR B O [ 2 4 ) o0 P M
R NI 22 5 | 2 055 7= A= Ao B8 11T 52 W) 25 B6E X 1ML 3 49 1

L2 (A e v 2 A2 B AN L A R T ARES 2
BAE R IS 4 JRE DX AL 7 ¥ A e B P e B I s T
Fag . IRl AH P 43 B & AR T AIE DCP % R J5 CMT
T e« Ul R IR )2 6 40 1007 A2 953 1T BE S22 e AR Ji5 400 1) g %
M S BE 7 5 ARG SCP/ICP i AR S5 CMT T 5
TXATRE S W T A5 FRER B 0 FE i s R SRS, AR T
K e ¥ 3 N B AR

ARUKBIFFE R K 8 BE R BT AR A5 2Rk 9125 5T
JEEERY KA, BLIRN A B 1) OCTA 62 45 7 A 17
TRHE S 38 TE I P T, 4R 7R BB RS LT U B
A, RJG 3 mo FBHR BCVA 5AKRJ5 3 mo CMT 2 A%,
55 BB T 45 R — 2 s RJG 1 mo CMT 5 AR Hj DCP
FAZ S H5E, 5ARF CMT 2£1IEM %, 5RJE 1 mo ICP,
SCP BIEH %, 5ARJE 1 mo FAZ BRI, AN, KRG
3 mo CMT 5RH] DCP 2 fAHC, 5ARHF CMT 2 IEA X,
VLR E R AT FAZ 18 A2 &% DCP %% iR CMT i/, A
SN ICP (SCP %5 B /N FAZ T AR K R T
ARG ELF, ARBFFEXT IMEM 584 AR )5 7547 3 mo B,
SIALER T R 0 0 B B 245 4 0 1ML 45 2 85 el A8 B 5K
HTAXTEL, 0 A 7 H AR Ak 34509 vl RE IR A, 3 % 48 7R
IMEM 8% F AR5 25 Ao ge vk 2 i AL 2L A S8~ EH,
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