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Abstract

e AIM: To compare the changes of macular
microcirculation in eyes with idiopathic and diabetic
macular epiretinal membrane ( ERM) before and after
pars plana vitrectomy ( PPV), and to evaluate the
prognosis of the two types of ERM.

e METHODS: We conducted a retrospective study on 24
patients (24 eyes), 12 patients (12 eyes) with idiopathic
macular epiretinal membrane (iERM) and 12 patients (12
eyes) with diabetic macular epiretinal membrane (dERM)
who underwent PPV combined with ERM and internal
limiting membrane (ILM) peeling from April 2020 to July
2020. In addition, 16 contralateral healthy eyes of iERM
patients who underwent PPV combined with ERM and ILM
removal from September 2019 to July 2020 were selected
as the normal control group. All patients were followed up
for more than 3mo. The area of foveal avascular zone
(FAZ) and the macular vascular density ( MVD ),
including superficial macular vascular density (SVD) and
deep macular vascular density ( DVD) were compared
before and after surgery. And the prognosis was also
analysed.

e RESULTS:. The area of FAZ in the iERM group and
dERM group before surgery were significantly smaller
than that in the control group (P<0.05); The total SVD in
the iERM and dERM groups were lower than that in the
control group, and the dERM group was lower than that
in the IiERM group, but no statistically significant
difference was found. The total DVD in the iERM and
dERM groups was significantly lower than that in the
control group (P<0.05). The foveal SVD in the iERM was
significantly higher than that in the dERM and control
groups, and the foveal DVD in the iERM was significantly
higher than that in the control group (P<0.05). The
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parafoveal SVD in the iERM and dERM groups were lower
than that in the control group, but only the difference was
obvious between the dERM and the control group ( P<
0.05). The parafoveal DVD in the iERM and dERM groups
were significantly lower than that in the control group ( P<
0.05). Postoperative visual acuity was significantly
improved in the iERM group and dERM group ( P<0.05),
but the SVD was barely changed. The total and parafoveal
DVD in the iERM group were statistically higher than those
before surgery ( P<0.05). DVD in the dERM group was
higher than it was before surgery, but with no statistically
difference. There were no differences in the visual acuity,
SVD and DVD between the iERM and dERM groups after
operation.

¢ CONCLUSION: The changes of macular microcirculation
in dERM were more obvious than those in iERM. DVD in
the iERM patients was improved at the early stage after
operation, while the improvement was not obvious in the
dERM patients.

o KEYWORDS:. idiopathic macular epiretinal membrane;
diabetic macular epiretinal membrane; pars plana
vitrectomy; optical coherence tomography angiography;
macular microcirculation
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T BRI ( epiretinal membrane , ERM ) S48 N H
00T A0 1) R T 1 2T A4 200 MG, G225 R e i ] A5 | 5 I
DX AR )5 11 i 3500 225 4 35 L, 3 O 7B T S 0 R B
FR A H g S PR, ERM. R 43 2Ay R & M 88 58 i (idiopathic
epiretinal membrane ,iERM ) 1 4% & 4 3% B i J& ( secondary
epiretinal membrane ,sERM) , iERM —J§4 50 % LA [ =&
RN B TC ] R BB s s, s AR B . T sERM i 4%
S PR G , T 00 D A 8O0 X S e 9 s A
R i ( diabetes mellitus, DM ) £ B JR 55 #0  J5E 5 A8
(diabetic retinopathy, DR) J& ERM &4 fUfER: R %, 2
FZHA I DM 5% DR (9 ERM FR A B PR % 1k v B Aij
(diabetic macular epiretinal membrane ,dERM ) =S
Se2EAH W Z 330 1L A% (optical coherence tomography
angiography , OCTA ) iU & Ji¢ | & A] L) i 7 th 5 1% 4t i 4%
TS IR — BN IR M A 4548, B4 s o AL I 5% )2 6
A A IEAS )iz M T IR S B iR A H i
T OCTA XF ERM WIBEFTZ i3 2 . A HF5EH5 i, ERM 1
WA SRR IO B 1 A A% A7, 32 o M1 55 6 240 L A
R GRS H D AR R, 2 TSR B AR D) B R
(pars plana vitrectomy, PPV ) B4 ERM , N 5 B (internal
limiting membrane , ILM ) R A B 17 ERM X 8L o fis 1) 42
P, AT DL 1 B XG0, R S B BE XL 3 2 R 4
e SR A WE I & B, 7E 64T PPV B A ERM ILM
FIFR T ARG iERM (838 B9 LRI AW, 1T dERM A&
R B X TR 2 B A0 0l U T X R AR

5T 3t OCTA )25 WM iERM ,dERM 5 1E # %t R 41 1
BB XA PR | oA =4l =2 0] 19 22 5, DAIPAR R[] 2
IR ERM X 2 BE X GO 0 /9 52 Ml [m] ) — 20 0 5%
iERM \dERM /8% 17 PPV & ERM LM IERA 5 25 X
AR, AWFSE PPV XS AR ERM ) 2 5 X G508 2 11
SZM, IR PEAG AN [ ERM (B 2RI 5%

1 XM &M7E

1A 3F& FUEES BT, W 2020-04/07 T3 BEE2IF
7 PPV HEE ERM ILM FERAR [ ERM 35 24 {5 24 HR
FARIGITIVHRAE : (1) 2200 REERE 48 5 (2) A g i e
MM 5 (3) Mmoo 400 Do R iy 2 i 8 B0 S 5 (4 ) FL MY
R LA T AR 6 XK i 5 (5) v T T 50 3 T ok T I )
P, — BT <0.3 ] TR H R a2 8 ™ R
TARRIA G ] % & F ARG, Horf iERM 4 12 f7] 12
AR dERM £H 12 1) 12 R, [] A 3£ BX 2019-09/2020-07 5k
LIFAT PPV BE A ERM  ILM IBR A 1Y iERM 5 ) X5 M
MR 16 ] 16 HRAE Ry 1E 5 X BR2H , T A AR BE U ¥ it
3mo, ERM 4IAWAMRHE: (1) ZHRIE BG4 40+ W72 1%
(optical coherence tomography, OCT) %25 B #fi i2 Wi & ERM
MY G DM B8, IRIER B TAE S 5 3 DR K&
HUUF#;(2) FARIAN PPV BLA ERM ILM #IBEAR
ERM ZHHEBRBR (1) 4 FFME PR P4 30 5XE 7K i 1 484 5 301
DR ; (2) & F oAt R RS 5 (A4 1o s e Ak BHL 256 | 3 3 2R
fL A BEA LSS ) 5 (3) ARHT 6mo A B 52 BLRE I N
FESG T SO R RO CBERTT 5 (4) IRIMERT S 5 (5) 4R
P it R AR R R 4> 28 77 35 11 (lens opacities classification
system Il , LOCS T ) AT —FBA & >2 HWH N B, 1IEH
ST IRLH N ARRE . (1) Fe ST IEAL JT (best corrected visual
acuity, BCVA) =0.8; (2) i 4 LOCS I , & —F L FEH <2
R NBE 5 (3) TCHAMATATHR PG s . AT R4
N2 B A b N R B Be B 2 AR B 51 23 i AL

1.2 Fi&

121 BR—ER 0K BFH VG AR IR BCVA,
PEATGETE 2 03 AT iy BCVA 24 %46y fie /N o Bk £ 0 500 )
(LogMAR) , LogMAR =1g( 1//Nt#L Ty ) .

1.2.2 OCTA/OCT #& & #|H Optovue RTVue XR OCTA
HLER1T OCT 1 OCTA 4, 4% ¥ BHE X 3mm x 3mm £
OCTA & Ml B 47 B R4S 28 B b0 M8 JEE ( central
macular thickness, CMT) | BB A O MG I 4 X (foveal
avascular zone, FAZ) TH X, % B X Il i %5 ( macular
vascular density, MVD) % J2 IfiL 3t % B ( superficial vascular
density, SVD ) M W= I B ( deep vascular density,
DVD), K JZ B 40 I8 A2 48 N B 2= N IR Z |
10pm, TRZ B4 104 AJE 48 W MUIRE F 10pm Z 5P PUIR
JET 10pm SR ML 85 B < 58 SO AR RS Y DL B B v
LM Rty 3K 3mm B IE 7 I8 P9 A I AR S
T BT AR R e PO M e 285 B2 < SO RIS 1Y
LB BE G M Aoty AR Tmm B[R]0 B P A9 AL 97 TE
RS AT AR L3, 5 v JUT L 285 B < o Sy
FHARAR R LB O My, HAR Imm 5 HAE 3mm
BT DI %) i 9 T R 55 A 3 R T AR LR LI 1
FARY i 6] — A 25 T AR B 5E 8, T AR D7 k15 8
RV R BT A A IRl = A
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E1 {2RAROCTA HHEX 3.0mmx3.0mm AKX E & EXEARMEEE L, A rc M A B 55 b ML 2 R

£1 =H—mWER . CMT . FAZ XftE

. RS PERI(H, %) BCVA[M( Py ,P,), CMT FAZ
215 %k 7 )
[M(st,PB)y;] % LOgMAR] [M(P25,P75)ypdm] [M(P257P75)7mm ]

EEXBA 16 66.5(54.50,70.75)  7(44) 9(56) 0(0.00,0.08) 249(231.25,257.75)  0.392(0.240,0.424)
iERM 4 12 67.5(63.00,70.75)  6(50) 6(50) 0.55(0.33,0.79)"  456.5(394.00,564.75)" 0.082(0.045,0.174)"
dERM 4 12 57(52.25,64.50) 3(25) 9(175) 0.7(0.57,1.18)°  347(280.25,427.00)* 0.137(0.082,0.342)"
H 4.599 - 29.676 23.406 18.278
P 0.1 0.509 <0.001 <0.001 <0.001

T IEH T IR . BEHY 2019-09/2020-07 17 PPV BXA ERM ILM FIBEA K iERM B35 B XHERR  — . R Fisher B VI 215 . P<0.05

vs IEH IR

123 FARAE  MHRLEEIBE BN T D, 2% F £+
K+ % WR R Pl 4mL 47 BRI BEL WS JBR 5, F G 65 5 16 5 7 A
WER &0 =381 23G PPV, PIBR % 5000 &/ 4, fi &
500mmHg( 1kPa = 7. 5SmmHg ) , T E 30mmHg, kS
2:00.8 :00,10 : 001 1 B 2% 24 4.0mm Kb ORI ZE R 11
JCHE T 1022 A Al B B B A )5 T B, VI 4 B 3 1
Jii , BBk ERM, [i] J5 B350 7 A 0.25% M| g 75 23 vE 5 (5%
IR SRR RS ) 29 0.5mL, % s ILM, #11%: DL B b
MRy, FARZY 2.5 AL EARVE FIAY TLM, anR b
PR K AR M A W R A58 7 ZLARIE A J5 5 RN
TARREHE AT AR TR SE BT 3 1 R s 3 70 - R 1
W, MR AR 4 R e Sk B A UL e 1, £ RRIT IS
A R N VR A B R M BERAN IR, A BHIR
124 RGBREEG A5 TUAEERD 2 HIRE %
A7 B R FE KA AR Y A B 52 Dy FE I 4R P ik HIR 9 7 o Je
Yo LR BEEIRYT BB AR H MR e, 2 B E R
Je IR R P BAE 23 ~ 28mmHg, T LA 8598 2 3 HR T o5 R
g s, B E SRS HAIE, RJF 2wk, 1,3mo
AT , B BE AT BCVA ,OCT ,OCTA HR & 2546 5 | it
PiZ /b =3mo g SEAR KBl TATE

Bt 50 7. R 1 SPSS23.0 B A4F #E4T 5 1 22 43 BT o
THEGOREAT IESMR S f5 6 EA ML, x+s TR,
AFFEIES DA TR TERER ] M(Py, Py Fn ., AR
YRR A IS SR LR R Oy 25 08T, E—
AR EL R LSD -t K 56 5 AR AF A IR A 4 A 1 2R
Kruskal-Wallis H ¥ 536 | i — & 09 9 P HL 350 % Nemenyi
Ko, TR R Fisher BAVIMER Y . AN T AHTE
THEGORMT G BRI 0 HR S FEA ¢ K35, AT IE

1944

KA 8% H Wilcoxon signed ranks K W ARFITCH
i 22 5 AT i BEORE, X R A R S B R IE AT IE A T A
FF A IS A3 (0 2R Bl S FEAS ¢ A 50, N A5 & IE S A
2R H Mann—-Whitney U #:5:, P<0.05 A 22534 Giil 2%
2R

21 =ZH—MBBERAREMX MBI —4EE TR
KPR B L 22 5 o 8e 1 2 L (P>0.05) , KTl iERM 41
H1 dERM £ BCVA ( LogMAR) .CMT 5 1F ‘8 % B8 25 4 [t B
WM (P<0.05) , FAZ THIFRA IF 8 X B2 48] R AR ( P<
0.05) HA ML 2Z R TG iT2#E L (P>0.05), WL
%1,

AR AR MVD B4 e P, dERM 4 B SVD #8
iERM 441K, iERM ZH 3 0F % % BAAAIK (A 22 R B T Ge 2%
B X (P>0.05) ;iERM Z1Fll dERM £ &4k DVD Y45 1F %
XTRRAL, HE R A ZRIT¥E X (P<0.05) , =4
M MVD I%F HeHr iERM 2 A1 dERM £ Fp o0 M1 SVD 275
FAEH X IR, Horp iERM 4 FIOE 3 X FRZH A L 22 A 48
P13 X (P<0.05) ;iERM 4 9.0 U1 SVD & F dERM 4,
Z S GHFE L (P<0.05) ;iERM 4151 dERM £ rf.0> [V
DVD 7R85 F 155 6 BEZH, o iERM 21 FLE 5 %) BE 20 A
Fe 22 A Gt 2F 5 X (P<0.05) ;iERM 41 4.0 [ DVD IR
B dERM i , (HER LG4 E X (P>0.05), =415
HUG M MVD 55T R iERM 40 AT dERM 4155 .0 V1 SVD
PR E 0 BRI , b dERM 2H A1 3 %6 R4 AH 1 2%
BB L (P<0.05) ; iERM 41 F1 dERM £H 5% .0y 1]
DVD Y55 1E % X B AK, H 2 R WA ST % 3 X (P<
0.05), L% 2,
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%2 JERM 4 .dERM A5 F %3 BARE MVD Xttt (X£S,%)
SVD DVD
2H 5 R %% - N ST N | s
g Ak HL ] PN A G M
E % IR 16 42.87+5.43 14.54+4.54 45.19+5.31 48.68+2.81 26.59+7.17 51.69+2.93
iERM 4 12 40.94+6.88 31.63+10.21° 40.75+7.40 39.12+5.27 37.53+10.87° 41.45+6.16°
dERM 41 12 37.33+7.74 20.68+9.50° 37.65+7.14" 42.26+7.31° 31.77+8.69 44.10+9.00°
F 2.417 15.21 4.698 12.29 5.248 10.36
P 0.103 <0.001 0.015 <0.001 0.01 <0.001
L IEH O BRAL R 2019-09/2020-07 4T PPV BXA ERM ILM RIBRA R iERM B34 HXHIERR , *P<0.05 vs IEH X HRZH ;°P<0.05 vs
iERM 21 .
% 3 IERM 4 PPV FAHijj/g BCVA.CMT FAZ 3ttt M(Py,Pss)
st [¥] BCVA(LogMAR) CMT( pm) FAZ( mm®)
AT 0.55(0.33,0.79) 456.50(394.00,564.75) 0.082(0.045,0.174)
ARJF 3mo 0.22(0.22,0.65) 371.00(290.50,467.50) 0.133(0.087,0.199)
VA -2.301 -3.061 -1.334
P 0.021 0.002 0.182
%4 IiERM 4 PPV FARBEEBI X MIGERXTEL (X%S,%)
] SVD DVD
SN LS EL L] JERUN H 1] S
N 40.94+6.88 31.63+10.21 40.75+7.40 39.12+5.27 37.53+10.87 41.45+6.16
ARJG 3mo 37.52+6.28 28.44+9.23 37.46+6.23 45.51+5.86 36.29+8.87 48.93+6.51
t 1.431 1.058 1.330 -4.216 0.337 -2.682
P 0.180 0.313 0.210 0.001 0.743 0.021
%5 dERM £ PPV FAKHj/5 BCVA,.CMT FAZ 3Ftt M(Py,Pss)
st J] BCVA(LogMAR) CMT( pum) FAZ(mm?)
AT 0.70(0.57,1.18) 347(280.75,427.00) 0.137(0.082,0.342)
ARJF 3mo 0.46(0.24,0.92) 317.50(227.75,357.50) 0.237(0.109,0.316)
7/ -2.551 -2.433 -0.863
P 0.011 0.015 0.388
%6 dERM 4 PPV FRBEE B X MBI L (X%S,%)
] SVD DVD
JSYEN FFoe 1] EL AL JSREN ot M S M
b N ] 37.33+7.74 20.68+9.50 37.65+7.14 42.26+7.31 31.77+8.69 44.10+9.00
ARJG 3mo 39.00+6.23 19.93+8.46 41.68+7.31 44.68+8.27 32.68+9.12 44.82+6.78
t -0.573 0.458 -1.317 -1.030 -0.633 -0.295
P 0.578 0.656 0.215 0.325 0.540 0.773

2.2 iERM A% dERM AF RBIE &S H T

221 IERM AFARFIE&SH3TE  iERM 41K )5 BCVA
(LogMAR ) BRI B FEIK (P<0.05) , CMT AT B 2 1ok
B (P<0.05) ,FAZ IR AR AT K (H2ZEF TG E X
(P>0.05) , W3 3, ARJFEMAK SVD HUL M SVD 35 .0 1]
SVD B A FIFEAL, (A2 R BTG4 E L (P>0.05)
ARJG EAR DVD 25910 M DVD S8R BB B 5, 2% 58
Yt L (P<0.05) , L% 4,

22.2 dERM EF ARG E &S #H 3tttk JdERM A AR5
BCVA (LogMAR ) AR i B . Al ( P<0.05) , CMT 5 AR i
B 98/ (P<0.05) , FAZ T BB R T K 0 22 55 4t it

FEREL(P>0.05), W3 5, KJ5 SVD . DVD FARFIAH L,
SYTG T EE L (P>0.05) LK 6,

2.3 iERM 445 dERM 42 PPV RE&S# itk iERM 4H
5 dERM 4 PPV RJ5 BCVA(LogMAR) .CMT FAZ T FAH
Fo, ZRE LG F 2 L (P>0.05), WL 7, iERM 415
dERM 4H PPV RJ& SVD J DVD AL, Z R LS i 5
X (P>0.05), W8,
3itig

AT L OCTA #1245 ML I XF . iERM , dERM 5
TE 0T FR A A0 B8 B0 DA IR S 00 o I A5 A Fl T A
KRN R, A A TR 28757 A 2 TR 2 21 48 )2

1945
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%7 IiERM 45 dERM 4 PPV FAJ5 BCVA.CMT.FAZ Xftk M(P,,Py)
215 BCVA(LogMAR) CMT( m) FAZ( mm?)
iERM 41 0.22(0.22,0.65) 371.00(290.50,467.50) 0.133(0.087,0.199)
dERM 41 0.46(0.24,0.92) 317.50(227.75,357.50) 0.237(0.109,0.316)
U 54.500 42.00 45.000
P 0.319 0.089 0.128

%8 ERM 45 dERM 4 PPV R/EE B X AEIRRT L (X£S,%)
a3 \ VD o : oD —

,EJZ'K I:P‘LP[EI %EP‘L‘M lé\'ﬁg EP'L‘[EI %EF'/L)I-I_I]
iERM 41 37.52+6.28 28.44+9.23 37.46+6.23 45.51+5.86 36.29+8.87 48.93+6.51
dERM 41 39.006.23 19.93+8.46 41.68+7.31 44.68+8.27 32.68+9.12 44.82+6.78
t -0.578 - -1.523 0.285 0.985 1.518
P 0.569 - 0.142 0.778 0.335 0.143

E 2= PRURHT 20 M SVD AFFEGE T 28 5, AR RS HuB 1 SVD,

R TNZ)Z , RIS 5L 1) O A0 A, TR LA 522 [)
NIV B i - |1 = B 1 s S B N P LI R SR N K=
e M Y B — AN, 7 A — A TE R YL Y X 8k, B
FAZ ™ ZIRESE & P, iERM BB AR FAZ TR FR 4L IE 3 %
HRAL A 5 g /NS s AT AR iERM X AR 1) B )
FIAE R AR R A R IZ LM, 22 R AE F BE % 5 | i B B
AL D) 9 2 = 240t A L o 9 1 v TSR DAL T A TR
%2 FAZ BT R B0 ; R, FAZ TR RE 5T X0 it
S ERM X 400 D) JlsE 4 23 2H 20 () 460 AR, A SO B
78, JCIE 42 iIERM 436 2 dERM 41, FAZ 1 FR 34 ¢ 1F % %
HEZHI /N . ERM WAEAE 20T )2 00 Ik 22 i B i
SRR, Bl R O R R B A AL FAZ TRTARAE /N, ERM
AL 5 | B DA P B A, S B0 B X A I ) A2 36
RN B, SR 1 AR AT & B, iERM 41 Al
dERM 2 2 SVD Y F 15 X RE 2 (H 22 585 o4 12
Y, iERM 45 dERM 4 54K DVD 48 B AKX T 1E % %
MEH , H2E R A G225 L (P<0.05) , #fEIll ERM X} 2
BE X SAE A BEIRN , vT B8 1 S TT 4h 382 B4l 45, R
iERM 1 dERM £ # 2 R 8L B K DVD /9 B 1 [ 1%,
iERM 411 dERM 40 0 [V SVD 247 T 1E % % B 4H , {H AR
iERM ZH 1 IE 5 % BRZH AR L B G122 3 L (P<0.05) , H.
iERM 41 B 3 & T dERM 4, Z S H St % & L (P<
0.05) ;iERM 411 dERM ZH P00 M1 DVD B & & F 15 3 %
W ZH {HAY iERM £ A1 1E % BR 2 A0 L B S it2f s X
(P<0.05) ;iERM Z1 0> DVD & F dERM 41, {H 2%
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