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Abstract

e Optical coherence tomography angiography ( OCTA),
as a new imaging technology that has emerged in recent
years, is characterized by non-invasiveness, high speed
and high resolution. Compared with traditional contrast
examination, OCTA is faster, safer and avoids the side
effects and risks of traditional contrast agents. Now,
OCTA has been gradually applied in the diagnosis,
treatment and follow-up of eye diseases. Through real -

time imaging of retinal choroidal blood vessels, this
article reviews the research progress of clinical application
of OCTA in diabetic retinopathy.
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PEAER B 5 B AR K- 32 71, IR BHE i8R J7
ATTHA T HRE K, G AT W= 4 4 15 &
(optical coherence tomography angiography, OCTA) fE > —
FHT LB, BT DA AT S 0 S Jok 28 J5 1L 3¢ 14 73
BrPEG AN KB G 0 1% 7 A8 Firdy, O Hofg
DA f) AR A2 A 0 2 B 7 Ik 6 TR 10 R i
LA 32 T OCTA BT LA R 0 5 R fk 246 R i /5 %8 2 R 1L 37
SEPEAT R AL, Dy 2 B0 L I B 12 B de T A B
B A DR M AL R 1505 48 ( diabetic retinopathy, DR) A
B s 4™ B O R 2 — 7R DU R B PEIR S b o L
Pafliit, axtit 5 Ay 2.85 A NBABEIRIG , 20 33% 98 & A
DR,ﬁ'ﬁLZEPXﬁ‘Z’J 1% #) DR 35 A 520 25 35 T & Y
HUIUGER ™ AR A ECE PO, £ 4 DR #E1T R
i?ﬁfﬁ*ﬂiéfmfﬁ}: RAF A 250, OCTA A2 — Fifraf
DA BAGA I90JBEERK 245 UL A7 AR M BRI AR R B 42
AT IRBIFZ M DR, l:lﬁﬁl@f%*%ﬁﬂﬁ“ ot TR

FRT EL AT RAAEAR KU A 16 50 R B4 T 5843 T f% OCTA 4

B FFATIT i 7E DR 297 b iR s, AR ST X
OCTA 7£ DR (¥1lfi RS I 5k i J5 it AT 2570
1 OCTA HEARTIERE

OCTA 454 T —FhLLAMEO G & , B A AR AR T 1R
LU, P L SR AU 0 [ I PR O e 4L U . B
JEH ARSI, WL S He o B 5 5 Jm 2t 3L
HEATALFRT S O T AR BB I A 2R G 1 PR A AE ]
— (B YA A I TR S Z M 2208, BAR
BT iz gl e He 2 RAE T (L IR P Y o o i B
AR AL RS AE P AR LA A A B A I TR A RS
FEABIARIE] OCT {55 2l 5Bk, M Bh 254 *ﬁ(ﬁﬂ*ﬁfﬁm’ﬂl
AR 7 A AN TR AR 5, Bk S AN T 1 £ 50 i s
OCTA ] AN OCT {55 95 )8 AR A2 RF1E , B iﬂHT”T
AR R AR 254 | el i LA s B 5 DR I 15 51
24 B RUEHN L S A ok UG R LA, AR
K, 0CTA 5k BT A AT OCT {55 KA R 4y ——
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SEEE RHASFTE AHETT A Z AT AL T E R 2N
FHA 008G B EAH T 5 R ER . X B IR Y SR AR
I3 B BE i 25 A0 56 ML 4 & 52 (split — spectrum  amplitude
decorrelation angiography, SSADA )% | SSADA 5 ki
P S N SR R 1 R AR S i TR
SSADA FrikAEEIG i BA v 47 R Lo AN A iy 1 i Tl 1,
AL LA A R A 1 B 3 R AR PR s i
W TP R L [R] SSADA SUAf OCTA REG5 42
R IO FSE R Jok 248 BRI I 5 P AR A AP = ZEBUIRT B AT DA
OCTA I 7R AN [RGB %) 6 48 045 DA, DT 4 5 400 ) 3 )2
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EE %A P I 2 IS 1 5 2 0 1 AR AT LA o 1 s A
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RN RNE S B 2L B A A 0 I 1 A8 AR 4 IR
8, 3k B SSADA B30k A1 AR it AR v i) 1R o 1, A8
TNy HLZE 2, R 3 AT 55 4 TR B Y = 4k i) 1 5 1]
18, 33X I T DX 4340 D90 AR )2 AR R J2 114 6 4 L A5 A 5 ok
TG b TR FSAG AR X TR 2 T 4 I R B A0 114 ok 4%
HrAE 114 ( choroidal neovascularization, CNV) , B iF 15 5§
AR A PR B E 2T

2 OCTA 7= DR "l R Bz F R it e

2.1 BN BRERORG I A I B 2 RN IR )2 6 A I A A
RIRAITSNIKIRE , F 3R ey kb 3k (0 BE IR s T B 40 1L
B M2 TUESEIE W], 0 B TR 2 6 240 1l A AT 9 OCTA T
HHRS] . Couturier 25" Tl T B 5T & BAE OCTA 55
B4 M AT R B B TR B AN A, K
BB KR A7 T OCTA B4 L4 R HEF: X i 2% . Peres
GO R RIR At S BN TS T A I A A el it A R i £
OCTA H %, 78R IR K SEOL R L% 1 52 (fundus
fluorescein angiography, FFA) F1 OCTA " kg #4281
IR R ERIE 2B, B S A R R R A
M AR Bk i FH OCTA fe K6 I 1% 3h bk g8 ml g £
RA feh ko iy B SEad Z IR 5 AT LUK B, 5 OCTA
FHLEL  FFA AT LR 7R O 52 B0 L B 22 1) gl Jog , ol sl sl ik
SRR 4 B T, Kashani 507 (858 6 B IE AR 2 B
HAE FFA 1 o (9 3 20 ik 988 %8 6B 78 OCTA i B,
Couturier 2 BRI 5% [ Jii P10 5% T 2015-01,/04 [a] [6] —
R¥EZ OCTA #1 FFA KT 19 DR (B BGORE I EAT T 8
PERE AT, 3 14 61 20 ARXT OCTA F1 FFA 25015
RIAFMZER, LB FFA £ 21 1 134 20 ks v AT 62% e
£ OCTA & ¥, 7 Matsunaga A0 B B s R BT
FEALRI GO , 7 33 #] F8 35 FFA HE OCTA s 21y
sk, Horb 1 AN B, FRA U022 3 1 ok sh ik A
23%7E OCTA 8 &, YRS KIE /47 J7 T , La Mantia
SEUS R R BULF BT ) FRA E5.(97.5% ) #BRE !
7 sl Bkoss A AE, T AE 3mmX 3mm Al 4.5mmXx4. 5mm
T HEIY OCTA S il h LA A7 56.0% 1 65.8% 13 N1 JikR
AEWE W /R oK. Enders 88 1 #0417, AR
OCTA " LA BLVFE 22 1 30 ko, 5 A H R w1 1
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FFA, #E— 25 %5 Lo & B, FFA FL OCTA 1) 3l oo 12031 25
RZ BN — RS . X EWRAE FFA T E 1918 3 kg
A—E 5 OCTA " & B 1w 20 ok 9 AR [R] , 3% 7] g & i T
OCTA 114 e A BRI 1l 3l Jok 8 4 32 SR 5 722 1Y
PUILTE FFA LGB Y 5 216 1 1A 4 ERAR R i gl ik
T, T ] RE AR AZ 5000 O RS 6 4 1045 P R kB T o [
BE L AXAE OCTA HiliATE FEA Hh 5% BRIV il st I R i 2
A BE 2 T 4 R I B L 1) ) B A X — 0
AR — L EIE,
P2EMMEBEEIZEMNEMMNELELIRMNRN £
TREAB W58 o AT L3 1 IR AR DR AR ST 1Y B A I A5
£ E (capillary perfusion density, CPD) 751 , DR B3
) CPD A2 IE# AR, Agemy 25 AZH 1E % % B8 21 R
1 DR (7 56 IR A 1535000 & 1 1E % AR DR A R
PO J55 2 2 A A A0 ) RS 2= = A ot AR JDK 29558 6 4 1T
EHY CPD XA, &3 IAE 3mmXx3mm Al 6mmX6mm 9
flieh DR B A CPD W] AR T IEH A, Al-Sheikh %'
A 22 Z1EF N 40 BRI 18 91 A [F] /K F- 1) DR 3 28
B, #5117 DR & M3 CPD (B A 0.567, I 1F & -4
9 0.709, 55— ENFE Y OCTA BF 75 A R RE Y & B . %t
122 f4i] 2 %4 DR 3Zi0#% 209 HRA 31 44 1E % BN 21X # 60
ARHEAT T CPD BN &, 45 5K R W] DR 213 19 1 45 2% B W)
BALFIEH Z K FH R, FAEFE Choi 557 Mk 50
PDR BAS ZH f) 18 o0 J155 5 40 10 A5 94 U 2 2 A 50 0 3 IR AR,
EAMMELSEOE R RS, LA BB R EE 1
DR & 51EH AMHLE CPD BARAIZE 1L, iX v] e il T
DRI | B A0 D) S 4 O 1) S S B0 A ML S A R
., SERAALE G ST AR e, OCTA W3 i CPD 45 k45
B, S IR I 5 A4 15 K T 1 B A e Ak, TR R A
e A TIT DAL 8 R O S 728 2 T, Ay i S A 463 40 4
HERUEVER

J38b G OCTA AT AT IF 55 4 5 A5 6 40 1L 48 TS
BEVERX I8, Couturier 2104 27 4] DR B 24 IR 45 A BF
T, TERL IR 26 6 40 1L 8 AA b, DR R 2 7 88 B v 1]
TCIM4E X (foveal avascular zone, FAZ) ZMY) T2 155 B,
OCTA AE S/ i AH X 9 36 40 100 A5 TCHE v X, JF— 2D 4R
SRR, OCTA 1T LA HE it 22 00 0 Bt P )2 =6 44 o 45 v
JEEINAE PVET Z BB, N2 T A A i
18 DX Sl 5 R P E T B2 A O A O L P R R
JZ2 AN M A8 TCHETE X AR AN 73 19 45 T OCTA £OR 1Y
WEGE ], Cennamo 25 1 X4F H OCTA )2 5% )2 K
504 6 240 1 4 TSI 1 DX T AR K B, DR A8 5 A 1) T FRA K
FIEH XA, [ Cui 55 Ay S2 50 v, AL T A 95 1)
[ OCTA 155 B2 DX B4 0 AT UL ikt 3R W] T 6 240 il A
MR SZ A0, G2 ] FFA [RIRERT LR 0 =6 20 4 J0 3 i
X35k, SR 11T OCTA HH Hb T FFA 5 g b j (5 36 400 100 55 TC
TEIX, Salz %Y BWF 5T R WITE OCTA 1 AT WL S 1l A5 5+
LA I R R A 1 R T T U DX AR | A I R
9 AR R I A5 3R, aX BB FRA b A9 8 S A0 R 45 22
TE Couturier 251 HFSE st AT L2 3 OCTA 2o~ 40
EICHETE X LL FFA BURG0 , [RIN REAG I 7E FFA R &
FIAY B A TOHE T X, 7R U R AR B 40 1M 4E T T
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X J T, JCBE OCTA F FFA RBLAT L7 Afeas . B4
IS TOTE T DX U R A% B MER A3 B T DR AR E RIS
WOEIRTT 1R B IR FIDRS v A

23 MMEF A MBI  OCTA H AR LWL P L
75 B LU A S R A A S B AR 14 591 . Hwang
LR A R A 2 B PN R B I TR AR S R S
SRR R T e AR ST L B A T A A R
Az I A8 2 ) B B A N T BN, Cui 261t & BRI
FHER1H 435 OCTA AL AL W 1H 43 H7 , 7T LAAR 25 55 i iR 5]
5 R E A B 3 A s ) A0 P ST 2 I L X AR UE BH T R )
JSHIT A 0 A5 VT LA PN S 1 e AR s PN 2 AR K i AR
PP R HH I, A0 SR A5 24, OCTA AN AT AR B4 ™)
I S R 3 s 7 A7 I R AR LA 8 AT LR PN B
AT TR PR R O B 2 L6 5 000 S it A8 400 D) R A it A8
X ( intraretinal microvascular abnormalities, IRMA ) 43 Jf
k! A OCTA (9 B B4, W LA R L OCTA 7£
X000 P90 3 A iy A5 AR 5 A4 1 4% T AR AT Y
DA 2538 n] 3BT OCTA X 41 19 FEE B A 145 119 4 52 1 R
S, DX 3 H At 1 5 85 48 R I AE SR A & AR, OCTA
BRAGIA HR AL T AL X R AOR 5 2 1A B P R, S AR
15 R4 B R IR RSS2 1 A5 AR M A5 4544, Belenje 4577 i
— 5 H ] SS-OCTA HEAT R , 7 H 4B 3 6 4 1 & J6
T DX S8 T BB B A IS i AEAE . 7E OCTA BHE L,
AN TN (0 4 7D 002657 8 A4 R kg Sy B e 1 OB 4 T O
Bl A HE B A A R B BT A I A B T B AE 2
OCTA X490 D50 155 35 24 1l 85 A9 1 4% AR50 AT DL F i PR3
EEPT VEGE 25934 355 44 1 1 565 AR IS SO I 97 19 7 3500
g2, [AEE,OCTA 5 FFA ZEA0 RS A i 8 0 1R 53 7 T A7
RAFH—BOE™ . fE L OCTA H1 FFA [9TF5E h, — sk
INBABNBIF SRR A B0 T OCTA A I A0 X 3 A 1 4 5 ThT
5 FFA KA 7 0 Sawada 257 L T FFA Fi1 OCTA
I ET A A A RE T, XFE ARG 33 i) DR H 3 58 IR iEAT
AL, Horp FRA K 25 HRAG W00 B35 26 1 4, OCTA K ih
26 MR A0 W B3 A6 14 . OCTA A8 1) 400 ) RS 3 2 1l 48
HRBURREE My 1.0, 4 S 0.97,

24 EWRAOMEMEXRAEN  FEHEH O MB Y ME
W 25 78 U0 M S 08 i — AR 72 A — A TE B 40 i 4
X, B R FAZPY 7 A6 T 00 R0 15 v 2 00K )2 1045 A 1
FAZ XTSI, o7 LASEF I R L DR 19 % R, $2 75 B IR
39 IR A AL DO S35 28 2 A 22 i gk 8 446 2 30 S 400 T B A 70 2
RS 2 ISR XF FAZ X BT T LR A 2 3 A
U W DR g i A A A 0 B0 A8, A5 R v AR A AR T R
. Conrath 25 WUBFSE & BE FAZ IX K/NRAE LS DR 43
S FUE PR B BE B A ) B R OCTA BEYE b it &k 7w
DR S # FAZ X3 KRR Di 455 R OCTA 5T
R BB FAZ X A0 T BN 4% )l i X IR 5 52560 20
BOXT HL B 5% A& B, PDR 41 58 3% 19 FAZ X 1 AL K, 78
NPDR 20238 1, FAZ [X A i 7R H 58 B AS JL U], ifi 4% )
FEIIRIBRAS KA 2B, 2 /g 40 i Se i v i 4R 3 638 1
T ul 2 FRURE PRI B 1012 B ANINAE FAZ X i BLANE )2
FAZ XTI E DR B2E RN, Choi %" & B T
FAZ X1 500 B 40 148 B 7% , 75 PDR 28 H m] UL 3] FAZ

A LR R X FR . XK FAZ XA 2 42 498 R 0 v A4
SRt TR S FFA 75 DR B A b k¥ T &
FVER 12 H FFA UL A I R 4 A% |, 7T & 306 4 i 45 TG
T X I M T WL, JF W22 BB B A FAZ K PR
Hwang 453 13 52560 & B0, 78 A1 17 (780K A5 20T, OCTA
Lt FFA A G AR YR FAZ IXRREFEAT 70 9, 7 OCTA 1A%
RN AT AR Z DR B UGN FZ M, 7T LA B0 6 H R
T A RO S T FFA K265 T i il 1 i AR B4
FEEY X FE FAZ XA R/NRIE AR I M, T DL 25 5 b
4349% ., Cennamo 25 [HF 5%, /R T 2L 45 5, FFA
1 OCTA 78 FAZ Z 8005 T W LA Ge i 248 X, i FAZ
F B BRI ER G b B B4 A AS 24 1 OCTA 115
i, FAZ B9 S50 B &,
2.5 EBHIKPh R A OB RS 1k  BE K I ( diabetic
macular edema, DME ) J&—Ff 0 o 5 3 358 A0 MR (R RS
PRI , i i — 40 D99 5 e R 3G 5 SR . DR R Y
DAL 2 5 H 5 DME 43¢, DME 237" 55 52 i fR 4 119 A=
TR AR H AT A IT 45 R, FRA AT LG I R
AT RE K BRI Rkl B 4 B 2SR ) DME,
OCTA ] LA [F]—41 B3 A i 3 Fh2 A DME, B )
PP g A0 0B AR RN TR A Tk R B K BT #E
Madan 25" BB 5 A5 Y A ) 250 A9 52 56 6 42 v OCTA
Lt FFA R 3 i) 35 BE K gt B 2 7R A BE5E 1Y 308
AR FFA Rl 2] 220 HR A7 7E DME, 1fii OCTA £ £ 305
IRTEAE DME,, Agarwal 25" 75 [H1 2547 I A8 F OCTA 48
Sl PR AR 0 S AR AT 4R S OCTA AT LA %I DME
/N R BIIAL, FEEE X B BERERE K M R B 58 TR Rl %0, DME
PERE 1T LR BLTC LI ) DX S8 A T 4 I R v X, 32 =
WIS X4, 21z Fl OCTA 215 % — % H % 5™
OCTA X R BEAK I i A5 HE U5 A R T & AR Z) . FFA 7
A DME , 57 5L %) FF T X o BE 7K i 4 36 7 65 A R T 08 2%
DR A B 0 ek B E A AT Y AR VE TR, R R
OCTA "] LLH 8 H 5 &2 & fb & B X JE B i 76 i I DME
BT YT RO Hh A B
3 OCTA #£ DR 27 KRR 2

OCTA JZ W5 PR 83 FH ke 5 30 2 30995 8 AR 16 Y000
PR oA R TR R AR S — RlORr 2 AR
OCTA 1 & AT AL T2 5 B BE, #6457 AR FisE 45 J2 T A7 A6 1F
ZHJRBRYE, B OCTA H A H REF AL & o A9 5 A &
18, TR X A L AR AT A TR R 9 BE . OCTA 1 b
AEF R 3mmXx3mm 5% 6mmx6mm , H 374578 Fl# K, iR
FARZEDT A DR R A B LY 2 B b A ok R B
A TEHE AR L, AR ERLEF OCTA AR TC LT
RS BB R AR LK, 8 Y A T )2 004 AR (ultra—
wide optical coherence tomography angiography imaging,
UWOCTA ) BB FE PR & 10 I35 0 BRI R4 T, AR
S BRI TR AL R B 2 10001 it UWOCTA
LR EE GE FFA F AR T3/ NI E L OCTA 4 b
i B PR R0 s A 1L A B 41 JCHE VE X, UWOCTA
A 118 A BB R BAZ o3 BE R AL #45 , %FF DR A H At = %2
SR A7 JE AR DO R A8 400, D) B 9 (bR 40 400 o) B g A
LT 01 A ¢ Bl HIR F R L 25 A 1iF ) M2 )Y A BB E L,
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KUK R FRATT A B OCTA BEE W I 1M A8 1% X BE Jy T A7 Fie
K&, AR DR HYZyT MR H2 BT 24K A Bl
SE 3k

1 Agarwal A, Grewal DS, Jaffe GJ, et al. Current role of optical
coherence tomography angiography: Expert panel discussion. Indian J
Ophthalmol 2018;66(12) :1696—1699

2 Koustenis A, Harris A, Gross J, et al. Optical coherence tomography
angiography: an overview of the technology and anassessment of
applications for clinical research. Br J Ophthalmol 2017;101(1) :16-20
3 Kashani AH, Chen CL, Gahm JK, et al. Optical coherence tomography
angiography: a comprehensive review of current methods and clinical
applications. Prog Retin Eye Res 2017; 60:66—100

4 Enders C, Baeuerle I, Lang GE, et al. Comparison between findings
in optical coherence tomography angiography and in fluorescein
angiography in patients with diabetic retinopathy. Ophthalmologica 2020
243(1):21-26

5 Jia Y, Tan O, Tokayer J, et al. Split — spectrum amplitude —
decorrelation angiography with optical coherence tomography. Opt Express
2012;20(4) :4710-4725

6 Wang JC, Miller JB. Optical coherence tomography angiography .
review of current technical aspects and applications in chorioretinal
disease. Semin Ophthalmol 2019;34(4) :211-217

7 Mahmud MS, Cadotte DW, Vuong B, et al. Review of speckle and
phase variance optical coherence tomography to visualize microvascular
networks. J Biomed Opt. 2013;18(5) :50901

8 Jia Y, Morrison JC, Tokayer J, et al. Quantitative OCT angiography of
optic nerve head blood flow. Biomed Opt Express 2012; 3 (12):
3127-3137

9 Lee J, Rosen R. Opticalcoherence tomography angiography in diabetes.
Curr Diab Rep 2016;16(12) :123

10 Spaide RF, Klancnik JM Jr, Cooney MJ. Retinal vascular layers
imaged by fluorescein angiography and optical coherence tomography
angiography. JAMA Ophthalmol 2015;133(1) .45

11 Jia YL, Bailey ST, Wilson DJ, et al. Quantitative optical coherence
tomography angiography of choroidal neovascularization in age — related
macular degeneration. Ophthalmology 2014;121(7) :1435-1444

12 Hwang TS, Jia Y, Gao SS, et al. Optical coherence tomography
angiography features of diabetic retinopathy. Retina 2015; 35 (11):
2371-2376

13 Takase N, Nozaki M, Kato A, et al. Enlargement of foveal avascular
zone in diabetic eyes evaluated by en face opticalcoherence tomography
angiography. Retina 2015;35(11) ;2377-2383

14 Agemy SA, Scripsema NK, Shah CM, et al. Retinal vascular
perfusion density mapping using optical coherence tomography
angiography in normals and diabetic retinopathy patients. Retina 2015 ;35
(11):2353-2363

1730

15 Couturier A, Mané V, Bonnin S, et al. Capillary plexus anomalies in
diabetic retinopathy on optical coherence tomography angiography. Retina
2015;35(11) :2384-2391

16 Peres MB, Kato RT, Kniggendorf VF, et al. Comparison of optical
coherence tomography angiography and fluorescein angiography for the
identification of retinal vascular changes in eyes with diabetic macular
edema. Ophithalmic Surg Lasers Imaging Retina 2016; 47 (11 ).
1013-1019

17 Matsunaga DR, Yi JJ, De Koo LO, et al. Optical coherence
tomography angiography of diabetic retinopathy in human subjects.
Ophthalmic Surg Lasers Imaging Retina 2015;46(8) :796-805

18 La Mantia A, Kurt RA, Mejor S, et al. Comparing fundus fluorescein
angiography and swept—source optical coherencetomography angiography
in the evaluation of diabetic macular perfusion. Retina Phila Pa 2019;39
(5):926-937

19 Al-Sheikh M, Akil H, Pfau M, et al. Swept—source OCT angiography
imaging of the foveal avascular zone and macular capillary network
density in diabetic retinopathy. Invest Ophthalmol Vis Sci 2016557 (8) .
3907-3913

20 Bhanushali D, Anegondi N, Gadde SG, et al. Linking retinal
microvasculature features with severity of diabetic retinopathy using
optical coherence tomography angiography. Invest Ophthalmol Vis Sci
2016;57(9) : 0OCT519-0CT525

21 Choi W, Waheed NK, Moult EM, et al. Ultrahigh speed swept source
optical coherence tomography angiography of retinal and choriocapillaris
alterations in diabetic patients with and without retinopathy. Retina 2017 ;
37(1):11-21

22 Cennamo G, Romano MR, Nicoletti G, et al. Optical coherence
tomography angiography versus fluorescein angiography in the diagnosis of
ischaemic diabetic maculopathy. Acta Ophthalmol 2017;95(1) ;e36—e42
23 Cui Y, Zhu Y, Wang JC, et al. Comparison of widefield swept—source
optical coherence tomography angiography withultra — widefield colour
fundus photography and fluorescein angiography for detection of lesions in
diabetic retinopathy. Br J Ophthalmol 2021;105(4) :577-581

24 Salz DA, de Carlo TE, Adhi M, et al. Select features of diabetic
retinopathy on swept—source optical coherence tomographic angiography
compared with fluorescein angiography and normal eyes. JAMA
Ophthalmol 2016;134(6) :644-650

25 Singh A, Agarwal A, Mahajan S, et al. Morphological differences
between optic disc collaterals and neovascularization on optical coherence
tomography angiography. Graefes Arch Clin Exp Ophthalmol 2017 ;255
(4):753-759

26 Lee CS, Lee AY, Sim DA, et al. Reevaluating the definition of
intraretinal microvascular abnormalities and neovascularization elsewhere
in diabetic retinopathy using optical coherence tomography and
fluorescein angiography. Am J Ophthalmol 2015;159(1) :101-110.el
27 Belenje A, Rani PK. Role of wide — angle optical coherence
tomography angiography in the detection of clinically non — apparent
neovascularisation in proliferative diabetic retinopathy. BMJ Case Rep
2020;13(9) :€236836

28 Querques G, Borrelli E, Battista M, et al. Optical coherence
tomography angiography in diabetes: focus on microaneurysms. Eye
(Lond) 2021;35(1):142-148

29 Hirano T, Kakihara S, Toriyama Y, et al. Wide—field en face swept—
source optical coherence tomography angiography using extended field
imaging in diabetic retinopathy. Br J Ophthalmol 2018; 102 (9):
1199-1203

30 Sawada O, Ichiyama Y, Obata S, et al. Comparison between wide—



Int Eye Sci, Vol.21, No.10 Oct. 2021 http .//ies.ijo.cn
Tel.029-82245172 85263940  Email . 1JO.2000@ 163.com

angle OCT angiography and ultra—wide field fluorescein angiography for
detecting non—perfusion areas and retinal neovascularization in eyes with
diabetic retinopathy. Graefes Arch Clin Exp Ophthalmol 2018;256 (7).
1275-1280

31 Provis JM, Sandercoe T, Hendrickson AE. Astrocytes and blood
vessels define the foveal rim during primate retinal development. Invest
Ophthalmol Vis Sci. 2000;41(10) :2827-2836

32 Ang M, SimDA, Keane PA, et al. Optical coherence tomography
angiography for anterior segment vasculature imaging. Ophthalmology
2015;122(9) :1740-1747

33 Conrath J, Giorgi R, Raccah D, er al. Foveal avascular zone in
diabetic retinopathy: quantitative vs qualitative assessment. Eye 2005;19
(3):322-326

34 Cohen SY, Miere A, Nghiem—Buffet S, et al. Clinical applications of
optical coherence tomography angiography; What we have learnt in the
first 3 years. Eur J Ophthalmol 2018;28(5) :491-502

35 Di G, Yu WH, Xiao Z, et al. A morphological study of the foveal
avascular zone in patients with diabetes mellitus using optical coherence
tomography angiography. Graefes Arch Clin Exp Ophthalmol 2016; 254
(5):873-879

36 Z/NGE, SREN, FMEEE, A 6 AE TR 0 0 R AR R
S S L AE A I . I BRIR A Ak 2020320(10) : 17561759

37 Madan V, Magdum R, Ghosh S. Efficacy of optical coherence
tomography and fundus fluorescein angiography in detection of diabetic
macular edema. Indian J Clin Exp Ophthalmol 2018;4(2) :164-167

38 HR%L, EIMHME, LI, HEAR B BEAK 2 A ML ——2018 RN
WIRGE % K b PR AR 1. [ PRARA A 2020520(1) :1-3

39 Hariprasad SM, Mieler WF, Grassi M, et al. Vision—related quality of
life in patients with diabetic macular oedema. Br J Ophthalmol 2008 ;92
(1):89-92

40 Kempen JH, O’Colmain BJ, Leske MC, et al. The prevalence of
diabetic retinopathy among adults in the United States. Arch Ophthalmol
2004;122(4) :552-563

41 de Carlo TE, Chin AT, Joseph T, et al. Distinguishing diabetic
macular edema from capillary nonperfusion using optical coherence
tomography angiography. Ophthalmic Surg Lasers Imaging Retina 2016 ;47
(2).108-114

42 Salz DA, Witkin AJ. Imaging in diabetic retinopathy. Middle East Afr
J Ophthalmol 2015;22(2) :145-150

43 Zhang Q, Rezaei KA, Saraf SS, et al. Ultra—wide optical coherence
tomography angiography in diabetic retinopathy. Quant Imaging Med Surg
2018;8(8) :743-753

44 Spaide RF, Fujimoto JG, Waheed NK. Image artifacts in optical
coherence tomography angiography. Retina 2015;35(11) :2163-2180

1731



