BEESFE3HENES 16

do0i:10.3969/j.issn.1003-6350.2021.16.031

= I B AR X A ) B I B 45 44 32 Ml RO A7 3T TR AR
RHRRET RERLFTETR, I, F AR LR BRI TR
1 AERRXFMRAFR, ) & it 524023;
240 AR ERIEA P, A& Ml 5280003
3L RS ERIERA, A LI 5290005
4BMFTH-ARERERA, & &M 516000

[(FZE] WA ERM)E—F WA T BEAS , 2 FEEBTLS 5, 5 A I 4 A Z540 MBS 2%
TGN 5 i EE MR A AR SRR DL, X SR () ™ L RR R i S AN o 324 kb, B 78 22 im0 i FEE 1A
PAIASAS J5o JAFRE , BACERE T FRXS A0 IO IS8 I A 285 W) () s i 4 I e B0, A OGRS AT G 38 RIS 1 & 9 ARG I 4579
152 RS TOREAT A % . TRIK A R 2SR B # BRI A: 5 | S 8O0 M B M 45 R, B0 2 S M8 B
FAHOC . MRIRDS IS 1 5% 2 B0 AL i AR it B U , 5 R0 X S B s, S50 B S A T AR G TR
JEAH TG IS ARG AT LA E S5 3B 4 BRE T HSEXSS AN i) 2 VR A O HSVEE 2 i), X 400 D) B 8 g AN B 308 177 = SR8 i 25
RS AT B AR . A SCK T LA EARSE AT B 2 b T 48

(RBIR]  SEBEATME WL A 5 HRIC A & 2 ; RIS I A 962 s IRAR T 50247 45 (%

[hESHEE] R7745 [x#ktriRAE] A [XEHS] 1003—6350(2021)16—2148—04

Research advances on the effect of epiretinal membrane on retinal vascular structure. LIANG (Qi—chen ', YUAN
Yang-hang', XIAN Zhi~lin °, HUANG Jin—fei’, WANG Ke—man *>, WENG Hong—wu’, YAN Shi—gang"’. 1. Graduate school,
Guangdong Medical University, Zhanjiang 524023, Guangdong, CHINA; 2. Ophthalmologic Center, the Second People’s
Hospital of Foshan, Foshan 528000, Guangdong, CHINA; 3. Department of Ophthalmology, Jiangmen Central Hospital,
Jiangmen 529000, Guangdong, CHINA; 4. Department of Ophthalmology, Huizhou First Hospital, Huizhou 516000,
Guangdong, CHINA

[Abstract] The epiretinal membrane (ERM) is a common macular degeneration, which can cause macular struc-
tural abnormalities, causing abnormalities in the structure and morphology of retinal vessels, and slowly affecting the vi-
sion acuity and detailed vision of the affected eye. The severity of these symptoms and the speed of progression are dif-
ferent. So far, there have been a variety of inspection methods for evaluating the epiretinal membranes. In recent years,
the influence of epiretinal membrane on the retinal vascular structure has been paid more and more attention. Related ex-
aminations include fundus autofluorescence, fundus fluorescein angiography, and fundus coherent light tomography angi-
ography. Fundus autofluorescence can be used to observe the displacement of the retinal vessels caused by the traction of
the ERM, and the displacement rate is significantly correlated with metamorphopsia. Fundus fluorescein angiography
shows distortion and leakage of retinal vessels, causing changes in retinal thickness, which are related to lower visual
acuity and metamorphopsia. Optical coherence tomography angiography can be used to quantitatively analyze the influ-
ence of ERM on retinal perfusion at different grades, providing a new explanation for the situation that the retinal struc-
ture vision is not obvious and the subjective visual effect is poor. This paper reviews the above related studies and results.

[Key words] Epiretinal membrane; Retinal vessels; Fundus autofluorescence; Fundus fluorescein angiography;

Optical coherence tomography angiography

Hainan Med J, Aug. 2021, Vol. 32, No. 16

5 B Hij B (epiretinal membrane , ERM) & —Ff i LAY
S AL RE B , L Z 20 Jifd A% 9 B (inner limiting
membrane , ILM) 2 [fil 34 58 T 52T 4 5 R R AEY s 120
EJAENS S AROC BN B IR R R T%~12%, BT, B 5E
TS 2 s 28320 1 T LR AF % St AR Rk 34
24 ERM {81717 155 B s 8 35 1T DL 52 4 D0k, (R Lt
Sy B TR L AT WA B T BB S BOAS [R) R BE AR
T BRI AR T S A58 520 . ERM L4 W] 5 | ke 1
HAEG] 1 T B BERE IR DL K Y] 18] 70K A0 0 A ke
(A A7 T 25 O 60 LA R AN, 5| I A T A e A I i

a2 dE . BATHIRY T I PA PR, 358 W5
R THEB AR TIBR A, I RS A A AR, B
22 Tl G A B8 R T R P A 3 R, L e X R o B i A
(RSB HF L H TG 22, XoF ¥ 0 ST A0 253 S 5 e
PR SRS LA PEAS IS TS AR R AT RE

1 REBE®RE

AR JFE A & %% Y6 (fundus autofluorescence , FAF) 3= %L
2 FH OB SZ A5 AN W I8 7% 79 JEE 48 A 58 A I A 5 |
S P D 48, 2R b 2 B B N 4 R AR R B, e o
TERECERAL AN E AR F RE™ A2 FAF . 1EH ) FAF [&]

TIHAEE 2N, AR, A AF 58 A2 50, E-mail : fsyansg@126.com

- 2148 -



Hainan Med J, Aug. 2021, Vol. 32, No. 16

BEEF2021E8AENEE 16

G B Z AN I K T B 2 AW IE & A 58
bk, BRAEWFSY & B ERM 1] 5 A0 M AR TE | Fe s A
BT AR RREAN 2 BRI AR (8 28 B 7 . AERE |
YE, ERM 175 & 702 AL AR T2 7T RE B0 IR 48 &
I, TS OO 2 281 Bz A1 B g 4 2R % A
SR A R

SCHEERLINCK Z5F 5% & BUA T FPO U1 & 5¢
HEAREM A G #E L, FARIE 64, Hu M
e Tk 52 AR G IX 3 K A IR AR 1 B4 . DELL'OMO
R IETIRIE A RO ER A T ERM /A EAL M
JIS IfiL. 4 B[V 328 (retinal vessal printings, RVPs) AU HE & , TA
A e ERMOX #5825 T ) 4 8,5 | A 00 I PN )2 (A
B H B TR 2 IS ) B RS AL, ERM SR B8 R J Bl 1) 22
1775 SO0 RS A6 118 PN )2 (LA S i 3 A J2 1ML 7
IR B S A7 R D) B A R S R e i T e A
36 AN (1) RVPs, RVPs [ H UV [ 42 51 (bR &
W H AT B A ) A2 JE . DELL'OMO %/l KO-
FOD %" e g Mas ik T IR B ME AN BE, &
T T2 U0 i 4 A0 4 78 TR R 1) R A A0 ) BT 2k
1B B KT R I AR T ) 8

RODRIGUES %58 j:} FAF #6425 & ¥l ERM (%17
BRI AR BRA S5 SRR A A T AR B, BB B X
£ NI 79 3 e /N D EZN o 5 S KR N /] o1 B
R RS, ERM G AL I 5 (4 IS0 208 2 2 0 D) o 22
IR . ICHIKAWA 250 % 3 ERM A J 36
K- B TR 2L DX B I 5 B 25 0 i B, R i fR G T
HAKE R A TE P53 B B ol 3, 2R )5 34 A5 E
Fegohst . o EEBACR 5K MY AR K
A5 T EL A AR TE 25 A0 G I RS A3 1 Miiller
2T A AT RE GG 8 S LR A B Y G AZ A, 5 SO0
HTRSE S R AR A A TE S

2 RERAEMEER

ERM US4 25 A BRI A5 BT 2 A6 B L
$vix e AT AN 2 s e e g M Ll L IR D E R e
i, DA BB XM A HEA AR N ARTEEE B R, T
ERM JL -T2 B (4 P Jit , B IS 2% ' 1ML 45 & 5 (fundus
fluorescein angiography , FFA) Al LA 48 i 2¢ ERM
IR A I R I A 1A S TR

LIU %% 3 ERM 3% FFA /R 90 19 JIE 1 45 4
i, LI 2 U R R e o Bt 0 Y152 (central
retinal thickness , CRT)FI{AFR 384 A Ty 14k, 1y Hh e U]
T I 4 X (foveal avascular zone, FAZ)Pfi CRT [434 K
VN, I A R HR A X T HR g O 19T A B0 g AL 4 B
K, [RIB U ) A 22 5| 73401 v B PR B A0 ) B A
(AL R R R R I A 95 a2 M, AT 3 80 B AR i) 3
Jne i AR S AR TS AR T A S IE ARG,
(A5 R ASFLR [A] JCAH S , /8 AT 5 8B Tz
[ JCAH 1 . DELL'OMO 2512 % B /™ & ERM 1] 5|
S B BT L 5T UG R ) B PN S B A A | i A

Bl BIRTE AR B X L R A A T
PRY At IS ] LT g B CRT R 52 B 18], 43 B M-chart
PSR ARG 1 JEEY KA TEARA AR, TTioF
YAl AR Y JCH B AR, 25 R R A ERMOGHIL I AR K
S T AR /NI B ] X5 R DX R
it 8 2 2 55 00 45 ] g 7K Pk 1) 5 R Y H Bk T DL K
ERM 37 5 J7 1fij X 490 o Ji65 35 B 7 1) A5 58 B S 4 AR
Koo PHIAEN IR TAE o] 25 FEAR YR S B X M A B (7
FEHR AT 70 T i PR ) ke A P 1 S 6 %) 1) % T
TRV, A 5 B - b it R MRRE PR AR i — o i 3
K S AR EE A ERM SR KT FFA 1)
BIRFEE 5AR P E R O MR 2 A iR,
FE ERM (3 B AR A #8 BE O U0 Do 2 1 S 12
HEARJGHINEETG A KGR 2

FFA A] I T-HF 55 5200 ERM S5 25 i ) F oh BE S
B[R 2%, PEAl ERM & R 0 7 B F2 TR AL 2% il
Jii o AREAE I RN FH 52 21 HAR A R BRI, AR XE XS E
L7 L D) B T A EA T AP A A A, FE I
PRI S5 Hh W 0 B 400 1145 25 490 1 S S0 A 2 s b
EL B UE B ELA BRI . B AT E AVE A ERM 1045 Y
A A

3 REBTFHXEFMERE

AR JFS AH T ' J2 B 1487 A% 1R (optical coherence to-
mography angiography , OCTA) A] AE 4= AP A 2 40 o s
MAEE O, A R AR 2 42 1, LT I 68 5
THWT R A 2R E . BHElrAE 2 S BOw T
A3 KT BRM XA o JI5 11145 288 88 e 45 FA ) S )

31 FHaEPoWUALeER FAZEFSHEBEH
N BB S8 K= S pU RS O RN v =k 11 IK=4: 58
3, PE 4B FAZ 18 FRS 45 Fh BB AHSC , 491 1) A7
MICRT %, HAI, CA ZHW A FAZ 54014 2
AR,

KUMAGATI %" [ 5 V£ fF 5% & B8 ERM 4H 1) FAZ
T A G T AR IR B /DN 60.2% R B A0 R BOR R
CRT 5y 52 10 D0 e PR B BH \, FAZ TRIBBR /N, 3
ST R AR R SR AR I . KITAGA-
WA ZEP%F ERM B 1T B ISR I BR AR S5 B 6 > H
K BLTR 2 IR 2 FAZ 0 1 AR 3R A I K. KUM-
AGATZPV R BT ILM FIBR A R IR AR5 71 FAZ 19
I TERRAEARA T ILM 31 2 A HIR S 50 8 25 1 [, 33k
Fe & FAZ TH AL — 2 BIr 75 18- 24 7R Ji5 st 18] 47(0.81+
1.62) d,3xX Al ES& 1 76 F ILM ) 85 A IR I k7 oA
S, A0 B PR 0 2 1 e S (U RS B HE A Z IS
BRTEIRTT ILM B 55, R J5 19 ERM A3/ FIE &
. HIRATA ZE253 4 FAZ B Z 045 b8 & B, TEAR G
Kk 124 H 895 1 18], ERM R i) FAZ Tii £4F FAZ
JAK Y B E/NT XA, A3 LR R)Z FAZ
A AR E] B AR A, B E R/IN S X R AR AL, 1 TR )2
FAZ PRE AN B AT 243 R AR T FAZ TH RS

- 2149 -



BEESFE3HENES 16

Hainan Med J, Aug. 2021, Vol. 32, No. 16

A5 FAZ AR 5, %5 T H 3L FAZ 1 U/ i) ERM
B NS RATFARIGIT , AR B i AR 5 PR 52 3%
RO g B AT BRIDEE ILM B BRA S , A0 9 5 1,
B S5 R g M 2 ] B RSN X AR N, 33X AT AR
(7] — 5" [0 18] 1250 3 R S i) 3 2 [] 57 S5 A0 D RS Ao
RN A RS0 AN [ (%) 5 ) T3 #6060, R i A2 4k
FAZ [T R CRT (AR AT 5 , X BN X RS o FT fig 5%
M A L) RE B A AR T PR 52 Y

TEAL IO JEE 352 2 AR ) I 76857 251 At A
ML AE)E  BRZA BRI A T INAZ 2 o BEAEBFSE
PR B TE FOBUIR AL ) AN SR 35 5 A% 2 0 SRR B
AP I HAETARG IR B UGS, IRZFAZAR G
SRARBE RN, X AT DU RBEA S A A8 T SOSUIR A AN
EAETCI B HGERY R ™, ERM LI B2 IR
JZ FAZ TH A S50 A8 TE AR B 2 AR OGP

32 EEMMEEm0E A Fo iR BALR £
A B OCTA KA IR N 5 22 1L A8 53 A 152 J2 PR IR
BN 14 M (superficial capillary plexus, SCP) IR Z 41
] 155 B 41 145 M\ (deep capillary plexus, DCP), SCP $§
IML Z N MRIZ B, DCP 48 N AIR)Z AR
JZHEANINA . ERM AU ) B A P2
X SCP I DCPIE AN A5, NELTS 45" 2 FANG
P BLUERM 5 1) SCP LI HE v 45 aE i FIR BH I [
i, DCP 1M i 11 JC W .5 % . YUCE 2™ CHEN
SR Z TGS 43 b A [ Y R 1) 400 o0 S 7 %2 B, ERM
A 1) SCP 1 DCP H .0 [M15% 1] % %% i (parafoveal vessel
densities, pfoVDs)BH gy /> , X rC [V 1fiL 457 %% B (fo-
veal vessel densities, foVDs) 4545 A [r] 4

ERM #| B F R J5 , YUCE % & #L AL SCP 1)
foVDs Hl pfoVDs B i 3 il , DCP & UL B 2 ok 2%
SAMARA %5°"E B ILM ] B AR J5 SCP I % BE AL,
M5 % B A2 400 A X 1047 A D) B e 2 2 4 2 4
R B , A A AT ILM 2o 7% Hh X SCP 7
N Z AL B BT AR . AR AR 0 W af e
B N LB, 25 N EE SCP 403 , 50 pfoVDs 2,
KIM %5058 T 43 Bl R ERM R, RJ5 6 4~ H it
pfoVDs A5 1EH AR, TA A ERM ML ZE Fir s2 i 1 ¥
BRI 45 e B ML BE L 1 H S5 A g 4y g e &2 A1k
P04, RS S DR A 2 v e Sk — P F &
5E4E M. DCP 25 AL R h LB 2 R B iA , &
(AR 23 (TR I 8 57 T AR SR A, INL it 2 38 5, 23K
M1 T B, F ARG B9 CRT A4S 55 INL # )&
pfoVDs /N, X AR SF IR A 2: WA FDE . M,
CHEN 5N A 7 5 DCP I A DGPE o

3.3 AW BN B £ fm e B M Ao RS
M L S AR 2 4N I A A (outer retina capillary
plexus, OCP)#§ IPL & RPE JZ Z [i] . CHEN 25\ g
ERM 11 [1].L> 7 ] g 23401 3 OCP ik 2% 5 6 41 1 4 A
- 2150 -

(choroidal capillary plexus, CCP)fUIMLE RSt 51k
JE MR AH E , OCP 1 pfoVDs 48 , {FL Ifil 37 ¥ 1 T B A
foVDs 4 /)N, Tfii CCP (1) IfiL 3 78 7 181 F2 K pfoVDs #B 45
K, 1H foVDs %5 /N, SAMARA 2559 % 3L [A] i ERM IR
Hp o [ X355 11 &1 2400 X 34 JEE A7, HETA Ay OCP I 3t I
R IR DR by 348 JEE 11 A1 J2 400 T 34 JEE 75 L o 22 11
MR A T K . FARIBIT G, OCP 1 ML 1A
UM pfoVDs #5298/, 17 foVDs PR FF A4S, CCP fip
R E SR T AR L. FANG 4673 #7 ERM
AR 1Y) CCP i 37 7 7 i AR A R i & B A1, TA S CCP 1Y
I 378 1A RO ME— 5 e ) B AR OC I R 2R o
Va1 k48 IR PRAE iERM A B EE T . LISES R B
TTBEESAARVIBRA G o7 R AT B, BB X ) ik 45 B B 40
MLAEEFR BT 336 i, B wE BELH 2L B4, CCP
FA) LA VR T R 44 1 o

34 FHpEdfo g g E b BREES M % E
(macular vessel density ratio, MVR)#g H.0> M1 VD L
L U122 VD B B ™Y, LEE 2559% PL7E ERM B & &
UL o1 L AR D O | = = el (61 B R R T
Ji. NELIS 4" % Bl ERM B & iR 2 RZ 4
JZ MVR B & =5 T (g B X B4, $2 7% ERM it in (%9 1)
i) 351 T A8 A [ Bl A 19 X3 Y RS
B o Horp, 754 7 52 3 % IR (BCVA<0.4 LogMar) 1Y
ERM 41, {{ 7% 2 MVR 8 3% 7t &, 760 ) 2 3 PRI
(BCVA=0.4 LogMar) ) ERM 4 /', & )2 MVR . IX 2
MVR FI42)Z2 MVR ¥ T . 7 BRI S 4 AR T
PR BE FTR AT 6 (AR T B R B 5 MVR T 5
Z G2 BE M SE . P MVR 1] 2 fL ERM %2
515 R A B BEAS [ 2 00 L RS 1 FR BE , Il 2 e
WX /3% 5 ERM I E ¥ ERM, MAO Z5F2 4 8 OCT
25T ERM #4720 2% , & BILMVR 7 SCP 41 1 DCP 41
IR 3 2% s fin s

4 ZiE

ERM F S5 2 LA 2 F 00 0 L, 51 R 0 oo 5
L R IE 25 A TS . FAF Al LR H P PVRs
T LA TR B R R 3 SRR IR A & 2 e A% e W R
o 11 A5 R R (B4 A% 38 S A TT 56 7k . FRA m] ISR 2|
FEHRAR Do) R 0L 65 1 L f B2 95 T P B il ERM )34 52 J%
Weds e . OCTA AJ U ERM X 400 ) [ 4% 2 1 455 % i
B AR, X6 ERM S 490 D00 ST 285 B AR R4 mT ik
AT A b, X6 40 P T 25 A A AN BH S i = A
AR P FRAE AT AT DL AR DO S I A6 R A el AR o (L X
ANTR) 5339 J 4 TR 114) 6 TR 7 65 | 7 g 00 ) O 1, 5 235 44
UCARAT e Z I TEIGAIE o Bl A 2 S 11435 R I Se ik
KR R 5T ERM 52 0 A0 0 0T A8 4854 (R A 9 8 2
BN 2 TR KT AN 318 T 43 78 1) e B i e r
5 B 8 25 RO B AN K A S PRGN AT, XA YT
ESii eI g R VIO =2 5L i



Hainan Med J, Aug. 2021, Vol. 32, No. 16

BEEF2021E8AENEE 16

Sk

[1] ROMMEL F, BRINKMANN MP, SOCHUREK JAM, et al. Ocular
blood flow changes impact visual acuity gain after surgical treatment
for idiopathic epiretinal membrane [J]. J Clin Med, 2020, 9(6): 1768.

[2] SIGLER EJ, RANDOLPH JC, CALZADA JI. Comparison of mor-
phologic features of macular proliferative vitreoretinopathy and idio-
pathic epimacular membrane [J]. Retina, 2014, 34(8): 1651-1657.

[3] DAMASCENO EF, DAMASCENO NA, CRANE AM, et al. The
clinical course of patients with idiopathic epiretinal membranes and
good visual acuity managed without surgery [J]. Clin Ophthalmol,
2019, 13: 2469-2475.

[4] BOIS, H5ER, s, 5. R R BBRERTHE OCTA K e 45 SR 2L
A R SR H@aé?:[J TPAEIRELRE, 2019, 55(10): 757-762.

[5] BRITO PN, GOMES NL, VIEIRA MP, et al. Possible role for fundus
autofluorescence as a predictive factor for visual acuity recovery af-
ter epiretinal membrane surgery [J]. Retina, 2014, 34(2): 273-280.

[6] DELL'OMO R, CIFARIELLO F, DELL'OMO E, et al. Influence of
retinal vessel printings on metamorphopsia and retinal architectural
abnormalities in eyes with idiopathic macular epiretinal membrane
[J]. Invest Ophthalmol Vis Sci, 2013, 54(12): 7803-7811.

[71 KOFOD M, COUR MI. Quantification of retinal tangential movement
in epiretinal membranes [J]. Ophthalmology, 2012, 119(9): 1886-1891.

[8] RODRIGUES IA, LEE EJ, WILLIAMSON TH. Measurement of reti-
nal displacement and metamorphopsia after epiretinal membrane or
macular hole surgery [J]. Retina, 2016, 36(4): 695-702.

[9] ICHIKAWA'Y, IMAMURAY, ISHIDA M. Metamorphopsia and tan-
gential retinal displacement after epiretinal membrane surgery [J].
Retina, 2017, 37(4): 673-679.

[10] MAGUIRE AM, MARGHERIO RR, DMUCHOWSKI C. Preopera-
tive fluorescein angiographic features of surgically removed idiopath-
ic epiretinal membranes [J]. Retina, 1994, 14(5): 411-416.

[11] LIU J, QIAN Y, YANG S, et al. Pathophysiological correlations be-
tween fundus fluorescein angiography and optical coherence tomog-
raphy results in patients with idiopathic epiretinal membranes [J].
Exp Ther Med, 2017, 14(6): 5785-5792.

[12] DELL'OMO R, FILIPPELLI M, DE TURRIS S, et al. Fluorescein an-
giography findings in eyes with lamellar macular hole and epiretinal
membrane foveoschisis [J]. Invest Ophthalmol Vis Sci, 2021, 62(1):
34.

(131 Zhiny. i A BT BT A Hi S AR RE 3 D 2 M A8 1L K
FHIEAESIHT[D]. F 7E: JIHLEE 4B, 2019: 62.

[14] 450, BEUT, AR, 46 R ME MBI AR 5 T ARAH DG 4 T3S S0
R[], HAEIRRI 2L, 2017, 53(5): 344-351.

[15]1 YU J, JIANG C, WANG X, et al. Macular perfusion in healthy Chi-
nese: an optical coherence tomography angiogram study [J]. Invest
Ophthalmol Vis Sci, 2015, 56(5): 3212-3217.

[16] ROMANO MR, CENNAMO G, SCHIEMER §, et al. Deep and su-
perficial OCT angiography changes after macular peeling: idiopathic
vs diabetic epiretinal membranes [J]. Graefes Arch Clin Exp Ophthal-
mol, 2017, 255(4): 681-689.

[17] KUMAGAI K, FURUKAWA M, SUETSUGU T, et al. Foveal avascu-
lar zone area after internal limiting membrane peeling for epiretinal
membrane and macular hole compared with that of fellow eyes and
healthy controls [J]. Retina, 2018, 38(9): 1786-1794.

[18] ENDO H, KASE S, TANAKA H, et al. Factors based on optical co-
herence tomography correlated with vision impairment in diabetic pa-
tients [J]. Sci Rep, 2021, 11(1): 3004.

[19] R4, BRIV, MEX, S5, Ry P BRI A6 3 oo UG 1A A5 X T AR
5O MIEASHIDCHEDTE[I]. AR AL, 2019, 35(1): 15-19.

[20] KITAGAWA Y, SHIMADA H, SHINOJIMA A, et al. Foveal avascu-
lar zone area analysis using optical coherence tomography angiogra-
phy before and after idiopathic epiretinal membrane surgery [J]. Reti-
na, 2019, 39(2): 339-346.

[21] KUMAGALI K, OGINO N, FURUKAWA M, et al. Early centripetal
displacements of capillaries in macular region caused by internal lim-
iting membrane peeling [J]. Clin Ophthalmol, 2018, 12: 755-763.

[22] HIRATA A, NAKADA H, MINE K, et al. Relationship between the
morphology of the foveal avascular zone and the degree of aniseikonia
before and after vitrectomy in patients with unilateral epiretinal mem-
brane [J]. Graefes Arch Clin Exp Ophthalmol, 2019, 257(3): 507-515.

[23] YUCE B, CINAR E, ASLAN F, et al. Evaluation of retinal vascular
structure after epiretinal membrane surgery by optical coherence to-
mography angiography [J]. Int Ophthalmol, 2021, 41(2): 621-627.

[24] AYANA M, TAKESHI I, TOMOHIKO A, et al. Association between
displacement and thickness of macula after vitrectomy in eyes with
epiretinal membrane [J]. Sci Rep, 2020, 10(1): 13227.

[25] BALARATNASINGAM C, CHAE B, REMMER MH, et al. The spa-
tial profile of macular pigments is related to the topological character-
istics of the foveal avascular zone [J]. Invest Ophthalmol Vis Sci,
2015, 56(13): 7859-7865.

[26] 4 #, BRI, MEFe, 5. iRk v TR I A MR 2 e v TG I X
A5 7 R A8 T8 A G DE AR (0], h AR IR IS 4% A5, 2018,
34(1): 8-12.

[27] KIM YJ, KIM S, LEE JY, et al. Macular capillary plexuses after
epiretinal membrane surgery: an optical coherence tomography angi-
ography study [J]. Br J Ophthalmol, 2018, 102(8): 1086-1091.

[28] NELIS P, ALTEN F, CLEMENS CR, et al. Quantification of changes
in foveal capillary architecture caused by idiopathic epiretinal mem-
brane using OCT angiography [J]. Graefes Arch Clin Exp Ophthal-
mol, 2017, 255(7): 1319-1324.

[29] FANG IM, HSU HY, CHIANG WL, et al. Correlation between visual
acuity and optical coherence tomography angiography parameters in
unilateral idiopathic epiretinal membrane [J]. J Clin Med, 2020, 10
(1): 26.

[30] CHEN H, CHI W, CAI X, et al. Macular microvasculature features be-
fore and after vitrectomy in idiopathic macular epiretinal membrane:
an OCT angiography analysis [J]. Eye (Lond), 2019, 33(4): 619-628.

[31] SAMARA WA, SAY EAT, KHOO CTL, et al. Correlation of foveal
avascular zone size with foveal morphology in normal eyes using op-
tical coherence tomography angiography [J]. Retina, 2015, 35(11):
2188-2195.

[32] MAO J, XU Z, LAO J, et al. Assessment of macular microvascula-
ture features before and after vitrectomy in the idiopathic macular
epiretinal membrane using a grading system: An optical coherence to-
mography angiography study [J]. Acta Ophthalmol, 2021. doi:
10.1111/a0s.14753.

[33] LI ZX, ZHANG J, LIN T, et al. Macular vascular circulation and reti-
nal oxygen saturation changes for idiopathic macular epiretinal mem-
brane after vitrectomy [J]. ACTA OPHTHALMOL, 2019, 97(3):
296-302.

[34] LEE SM, PAK KY, KWON HJ, et al. Association between tangential
contraction and early vision loss in idiopathic epiretinal membrane
[J]. Retina, 2018, 38(3): 541-549.

(i H 197 :2020-11-01)

- 2151 -



