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Abstract

» Optical coherence tomography angiography( OCTA) is a
new emerging technology of the optical coherence
tomography(OCT) in recent years. It's a noninvasive and
fast retinal vascular imaging technology with high
resolution, and has been gradually applied to make
diagnosis, gives treatment and follow - up for various
types of retinal vascular diseases, such as diabetic
retinopathy, choroid neovascularization, etc. OCTA has
the unique advantages of layered observing the structure
and shape of the chorioretinal vascular at different levels,
and quantifying the blood flow index of designated scope
and the flow area of lesions. However, OCTA requires
high solid vision and good cooperation of patients, even
has the limitations to observe the retinal scope and retinal
function. With overcoming these
helpful for us to improve the
understanding of retinal vascular diseases, consummate

vascular barrier

limitations, it's

the diagnosis and treatment and observation of retinal
vascular diseases.

e KEYWORDS: optical coherence tomography
angiography;diabetic retinopathy;capillary of retina

Citation; Liu Q, Ai M. Application of optical coherence
tomography angiography for diabetic retinopathy. Guoji Yanke Zazhi
(Int Eye Sci) 2016;16(4) :678-680

678

S

G2 A T W E B A 1R B R (optical coherence
tomography angiography, OCTA ) J& i 4F 3k a2 AH T Wi )2 A
1#i (optical coherence tomography , OCT) BT 2 AR | &—F
TCA PR | 5 3 R A R RS 1l A8 UGB A | B0 3 W i
FT 2 2R IR LB 0 11238 SR , Q0B B B 1) 5
A5 BRESBEHT A M AE S, OCTA A AE 4T 2 WA [R] 2 1
P4 AL Pk 28 1t A8 35 ) R I 285 R Ak — 7 S T A 9 T
DL B e i T AR A R # . {H OCTA f77E ML 5%
R TR R LA PR O 5 R o0 55 i, A7 5 o 2 B AT PR L 2SR v
[ 7 Ve TS B AN T, o SR e Mk 2 ) B A ) T 3
AT TP X A0 P B 1077 s 1A DT, 5 8 X R O I 1 5 %
HYIZIR FIILES

SRR G AE T BT A 0L AR 5 W DR A P R 72
LR 5 24 1

DOI:10.3980/j. issn. 1672-5123.2016.4.22

SR XU, S S2AAR T W2 448 05 AR AR A s L
P RS A2 v 9 . [l PRHRA 2% 7 2016516 (4) :678-680

03l

97 00 ) B 95 75 ( diabetic retinopathy, DR) J& R
o S A AL PSRRI I A 408 7 BT 5 L ) — R A A A |
— ML B = R RS PR T PR . DR S
AR R JFS 1 A8 () B AR | PRt O 25 MR RS 1L 487 X DR Y32 W
FIVARYT B B OCE B, G2 AR T W7 2 49 48 1l 4 AR B AR
(optical coherence tomography angiography , OCTA ) X 7 I i
LA LS RIL G2 A8 T 52 LE , TCIB e 7 LA TR o P
R SRR AR BE L R i A8 2507 T, A B B e,
DR (2R84 T A I T B 5840 Tt OCTA, A
B FIATIT4E DR Mi2IA B s, A SO/ H A OCTA 78
DR 91l RN FHBIR Btk Jre kAT 23504
1 DRESRRGFRE

DR F 1 1% G 5 18 27 A A J2 BRI R 8, EURH TR IS
DI E ML 155 (fundus fluorescein angiography, FFA) . Hi
JIEH L BRAH AN FFA 7EXT DR 4330175 10 A 80 1) — St B
FFA R0 AE SR Sk mh oIy DR 2™ FRA Jic Ky
PEFIE R B A WLEE L (50 AR PRSI , © R A I 15 1
B AR R TG ARUE s FEA REYS 28 M s S0l 8798 L B 40 1l
B TTRE T DX R RS AR 1048 A B A 1l BB T 45 DRI R
o E AR PR DR I R AR AR AE B L B B2 1K T
H Jf HX DR 734 48 607 KW UG A = EZ 4 S =2
S, BRI AL GE M TS BARAFAE AN RER AL RS
0115 AR G RN ST A A 1Y SRR A AR
PR HCABARRAE Q38 T 7K i 45 ok FF W85 2 1L ) A7 7
T3EN R AT O R T ELO LA | B B RE PR S



Int Eye Sci, Vol.16, No.4, Apr. 2016 http . //ies. ijo. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

B R R AA VST R A AT B B O K e
AN R e Ah, R 2 R Z B A0 I A AR
FFA B9 —ZE G A B &0, il FRA S fE 4 2 RS A )
I P A T A0 LA R 2 2 R
20CTAXETERERS

OCTA FZEHH T 40 4 3G I 25 A0 T 1l 48 s A% 2 R
( split — spectrum amplitude decorrelation angiography
algorithm) , Rl WL BE Bk SSADA-OCT, 1548 OCT 25 BEY\
PR 5 52 BN 2 s s i 40, 8 TR — )5
PR, SSADA-OCT 3 T IfiL 37 00 8 174 £ M Eb A A it 45 ik )
B B 38 2 R — AN W R T 2k B FHE IR £
IRER R L2 RS R LR, AR A ZRNGBE, B8 £
A0 BB 5 1743401 184 W 2 48 Se 4t R RG22 B3 1 M s
S R AN RIS | SR 5 PR LA I IR I RO B ik 26 F 4%
3 2 I IV 25 7 R A 3 BT A 0 A7, OCTA 1N
OB &R B IS R BRI A5 (1) TR Pk,
e 35 77 B AT 3 ek bR A R A IR R A BR ., (2)
OCTA ZER LAAE IR IS5 2 L8R J) B, %o BR JEC 1ML 48 1l % 1
T2 B0 1 P2 1, U X B BE X8 A A B B R
%17 (3) XL R I AE 432 SR AT AR, o B R A I 4 o
BHIREE . (4) 51000 190 B 1 427 A I 37 3 32 s ke 1
TR BRI UL XSO0 I I 5 A T B A5 SR
3 OCTA 7£ DR il R bz A B IR K B

OCTA [ [ L | I B X T IR S 1 455 1) 0 2 st 0 O
T EHT B, X T DR BRI M WAL Har R 82
T 0RO JES AR I AR R A ) G T8 A X 2 I 45 B HE Al R
DOA JES P AR LA S 45 T
3.1 MR EYE 2015 4F Ishibazawa 25" 3 OCTA
X} 25 {5 DR HE 1) 47 HREAT T RIIEMEDTGY . XS BE 0
MTHEAT 3mmx3mm X I AT “ 28 55 (en face)” OCTA HH A&
P A AR IR T2 2 RN B2 B 40 1A N BB
B FEA L2 154 3 ik L7988 , 76 OCTA 19 3 J2 A1/ sl ik
253 2 EUG LR ik R s M IR B 40 i A R ok —
SETE FFA i) s 9O CBE SR REFE AT {7 OCTA 1938 )2 FIIE
J2 A RS A S M, 76 OCTA [#40d | 4h 3 1 HAl
T A9 A R AL ) — 2 SRR 335 6 AR 21 [ s 0 114 6 40 1,
% FE FFA hIf %A F8 5] OCTA %A 78 51 2 W0 W fiE )2
WLEE RN TS kR . kA 1E, OCTA Al FFA X400 90 A3 1f
T MELRE AR 225 . 22k 2015 4Fi8 4 Couturier
4100 57 F OCTA 1 FFA %t DR (B 14 1] 20 HR 47 T i
MEPERF T, 19 20 S HAR B G 15005 . FRA W0 21 A4 334 3l ik
TP AUH 62% # OCTA FF) , B OCTA #: f4 sh ik I8 Y
RE KT FFA,
3.2 MMIREEER  1E IR Ishibazawa 25" BYHTHEM:BF
g5, i3 OCTA P& DR AR 7 HR 3 5E BRFT %) 10 X A G
TR DX TR R B DO v X A0 R E 22 AR B 145 A
EZES FRIZ MM B E K TIRIZ M N FFA 178
FEVE X XS NP AE OCTA BLf% b A s A5 6 20 ML 7%
X161 60 % 40 J) T B2 4R 19 5 DR AR OBUHR WL 4% &
PR A2 BT A i A =2 ) G 7 X el 25 A 08 oA s P
ASHEI B4 M5 AE FEA RO e 2 52 | i 7E OCTA ¥ b i
TN R Y HLRE B A4, I HL OCTA BEILEE
ST AE 22 AR R L4 B9 4 32 45, X DR ARG G
FEVE XA T L ZZ 36 4 Couturier 251 AT & B LT
TE T XN AW FRA K2 21 BEHE OCTA R4 R 1 SRR

F£H OCTA 7e i B Hh i v J2 10 A2 3] T B 401 % TG
T DX el A R I B A LA, TR I 2 A T A A G
X RTE 35% IR igE 3] AT R : OCTA XF 174
YA TCRETE ARG HERE 2 L FRA BT w5 L] DL 6 b o
DR ()30 J K 5 A 7 I R 43
3.3FAEME  XF DR & MR JE B4 Mm% 4L, 1
Ishibazawa 25" BUFTREERFSE sh -4 T T 1E40 [ o At TR
ZX3| DR B 4 TR BP0 8 X8 A 1045 25 # 7E OCTA Hyis i
W%, B WMEEE] DR B 1 RS20 VEGF 2591697 )5 M
DR FE 3T A LA I P D2 R P I Ak - 322 T VEGE
WNIRYT 2wk S BT AR IS B SR | T T 21 N8 B K b
T 4wk S5 R D3R 10 R B RELRE B B 41 1l 45 3 77
T8 R A A AT 7E D8 /D 5 SR 8wk S, S L4 AR
K ASHLIN 55 B 38 22 s ARG, B A 4S9 7 T 2
J BE A 1) HERS B W80 (H 8wk JE T HARG I, Al fi ] )%
I OCTA FRAS B A 178 i (5 8., OCTA ZEIIfs PRI H
TP DR BRITRCR A T RE . LAk, 2016 4F de Carlo
Z=SE 3 OCTA X PDR AR HEAT W22 %% B0 . 7 J5 M50 A Rl
AR ML B 13 BR A A 1A 5 00 IR0 S = 4 1fiL %57 TG
FETE XL AR A 11 HR (929% ) |5 40 9 S A Rl i 45 S5 i
IR 6 R (50% ), OCTA B B WL%< DR 5 A4E I 45 i
B, A JE ST DR R IR 2R 3R AL ()8 45
4 HMUMBEAMMERE X T8 K& H MG R M
JIES P 735 (A A DR L B A A5 BROAE IO BIF 5, 2015 4 de Carlo
AU E AT T RS P LB AIF 5T v AR 38 2 X EE O S
PR3 £ 39 11 61 HRRIAT % AH A5 HE B JHL Ath 5 95 il A 22
44 28 HR 33  2H B A0 IR R A ke U G i 4 X 3k i R /N AT SR
W LA A I A 6 A0 I T AN s o kPR
OCTA REXLEL 2 W i 5 15 G s A HIR JES 62 2 T 4G A 1 1)
A R e g AT i A S 5 A0 D) B ke T o A X8RN B
I 1045 TCHE T B A0 AR B MR JES P o Ak | TG I AT
HIFE P L I JE I e 25 5, i — 20 i AL BF 5T, 2016 4
Hwang %:‘”ﬂjﬁﬁ OCTA XL WL%% 12 i DR HE M 12 24
bt BRI A F 2 BRE S v [1 T e 111 580 R 60 DAL 28 B G I
B DXETE A D M LA X, 30 s ARk E AT 4
BT DR HB 2 A B BE S5 rpo O (W1 ep o0 91 3] Rl A i A 5% %
AH AR AN AR 23 Uk /D 12. 6% F110. 4% , DR BB 2H 11
TG LA X s T AR 0 [0 G I DX R L e B A 1A 2 K vk
PR 0.82mm> F1 0. 16mm* , XFIABATTIA K, OCTA 7] g4
2 ARG DNIAHE DR 75 2 J R A i o R 19X B 23 s e XU, L -7
R GEIS WA A T A 7 A R L I SR AR (48 R T B

AN 2015 4R OCTA X} DR AR FIE e e AL R
JEHEAT XF L W B B iR A5 Agemy %1 Al AT 38 1 B
SSADA-OCT KA1 J2 10 I 5 6 41 L 45 % J2 400 o) g = 4
M4 K45 IR Z B 40 119 /Y OCT 18115, i A Skeletonized —
OCTA 1 R (20 T4 Pl 40 =6 40 I 0 3 2 R A, iy s ke
X EEAREE DR TR FIAF I AH 75 el B AT 74 00 I B8 2%, ok
B 2550 5 T I A AR A A 5 v 101 5] R W7 288 1 VO R R s
AL DR 9 735 14) - 0 % o AR I DA B B o AR PR s IR 1 4 1
e 5 BT AT A B R SO A 2 ) B 4 A T T R
AT LB LSS e PR . 6 A A5 9% B (B AE DR AR LT
B H T NG T2 8B K TR R s abr
b7 A R A0 P s A e ) A K 2 B0 A )2 1 B i
VR R A IR A ROk AR DR AR v R
Tl PRAFAE () DR 2031 B A 0 AR OGPk, (i 22 4 AT fE S
DR %3 i R A — > 00 ARG 7 v

679



EfRIERIEE 2016 F48 FoE F4H
E815:029-82245172 82210956

http://ies. ijo. cn
B85 {5%5.1J0. 2000@163. com

WA B R H OCTA X DR (#1If RAH 52 2 B PR s
FIR) B IXE DX A0 O SR o i 2 T L R I g A%
J&1T OCTA REAGIN SN B AR T A 2 B rvCo 191 1l 485 X
(FAZ) L1055 5 200 10487 0 T AU BT RO/ NS ik o3 3, B IR
e IR VAR YN N (R N D R L 2
S A B T EOME IR R O™ B FAZ B AR
KU AN FER A (IR Y B K FAZ HARTE
FARE ] 0°+15° 5L 90°+15° Z94 72.0% , 1fif DR HRAVA
6.9% ", [AIIF,OCTA RNAFLEB I R, BLAE S 4y b gt 2
DR A 190 155 5 200 1t /87 40 1 700G 0 7. 300 400 Do J 57 2 i A8 45
ST
4 BRESRE

HEAE H BT ATR 78 A s, 3 E DR a8 R
BB 24. 7% ~37.5% , T X — He A 1
Fa S BTG )2 T DR AR JES i 4 A 4G A
SEMRE BEAH R FFA 07 2% A9 OCTA 7EAR R F2 B F A
FFA —2, BS54 B R 2405 DR A5G 1y 1A 221k, f
FEISIIVRIRE 32450 10 I 8 T R 0 JEE AR | I A e R
PO BB PR AT A7 S5 I 2 1 B R 2L BEY . ik Ah, OCTA
Tt 150, S AR 3 7 50 A S Y A8 R AR RE S
PREONT HRJES LA AT 140 AR, 2025 23 WA LA R 1o
A2, Tk R i 247 — 2 Bk, FATHLSE DR
PP 6. OCTA SEMAL S BUR T A, TH]
At LSRR VEGE 259197 DR 97 AL ; B 6 e
G DR AL 1055 22 RS2 4 6 40 L4 S 5 SRR 3
K IUBEPRE AN DR A4 HR IS 022 ; BORS M 1 fE DR AY HRJIE
PRSI AE 22 57 . OCTA JCEEXT DR WiZ W FlG YT LA B il
S BT T ARSI T B ) I XA e B R 1 A8 AR B AR A
ATRGF AN SEFNSEBAEH

OCTA B J 58 4R B VF 2 07 T A 15 58 3%, 1]
4n OCTA FEAT— Y13 (Y T BUA BR , % MLAT 3mmx3mm
6mmx6mm 8mmx8mm  12mmx 12mm 25 A& | A BE X 1 K
JEE AT T AR UG, ELATE BB, USSR L 22
T34, OCTA X A6 45 2 0 e 45 B2 M AR A 280K A e AR
U M TRC 5 A A B A 2 ™ T N R BB R
P R 75 25, A0S BEAR 4 AR . LAb, OCTA Ky A7
TSNS I, WA T JH L I JE i 457 5 I ) B 114 WL %%
J1. BER OCTA IEARESE 2 FRA {H AR IR P 1Y
MR 4G A J7 vk 2 R R SR Se IR LA Y R FR,
OCTA 17 22%f DR HYiZ¥A MBS, B 285 AR I L KT
FOYR T 1 R T Y LR
SE
1 Spaide RF,Klancnik JM Jr,Cooney MJ. Retinal vascular layers imaged
angiography and optical ~coherence tomography
angiography. JAMA Ophthalmol 2015133 (1) :45-50
2 Jia Y, Bailey ST, Hwang TS, et al. Quantitative optical coherence

by fluorescein

tomography of vascular abnormalities in the living human eye. Proc Nail
Acad Sci USA 2015;112(18) :2395-2402

3mSR SR, SR 4F. IRSR (4 IR 15 DO0 2 IR IS L4 15 5% X
FE AW Do 5 490 000 JE 5 728 166 PR 2 30 ) — BCRERIT 5. P AR IR A i

680

2008;44(1) :12-16

4 Lira RP, Oliveira CL, Marques MV, et al. Adverse reactions of
fluorescein angiography :a prospective study. Arq Bras Ofialmol 2007 ;70
(4):615-618

5 Jennings BJ, Mathews DE. Adverse reactions during retinal fluorescein
angiography. J Am Optom Assoc 1994 ;65(7) :465-471

6 Gao SS, Liu GJ, Huang D, et al. Optimization of the split-—spectrum
amplitude — decorrelation angiography algorithm on a spectral optical
coherence tomography system. Opt Leit 2015;40(10) :2305-2308

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

8 Tokayer J,Jia Y, Dhalla AH, et al. Blood flow velocity quantification
using split — spectrum amplitude — decorrelation angiography with optical
coherence tomography. Biomed Opt Express 2013;4(10) :1909-1924

9 Ishibazawa A, Nagaoka T, Takahashi A, et al . Optical coherence
tomography angiography in diabetic retinopathy : a prospective pilot study.
Am J Ophthalmol 2015;160(1) :35-44

10 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

11 de Carlo TE, Bonini Filho MA, Baumal CR, et al. Evaluation of
preretinal neovascularization in proliferative diabetic retinopathy using
optical coherence tomography angiography. Ophthalmic Surg Lasers
Imaging Retina 2016;47(2) :115-119

12 de Carlo TE, Chin AT, Bonini Filho MA, et al. Detection of
microvascular changes in eyes of patients with diabetes but not clinical
diabetic retinopathy using optical coherence tomography angiography.
Retina 2015;35(11) :2364-2370

13 Hwang TS, Gao SS,Liu L, et al. Automated quantification of capillary
nonperfusion using optical coherence tomography angiography in diabetic
retinopathy. JAMA Ophthalmol 2016;1(21) :1-7

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

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

16 Di G,Weihong Y,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 2015 [ Epub
ahead of Print |

17 Freiberg FJ, Pfau M, Wons J, et al . Optical coherence tomography
angiography of the foveal avascular zone in diabetic retinopathy. Graefes
Arch Clin Exp Ophthalmol 2015

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

19 g2 IR B E S AR A 2. TR DR PR 40 0 S 25 15 K 12
JTIE R (2014 4F) . TARIRBL 724 2014550 (11) :851-865

20 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



