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Abstract

Retinal vein occlusion is a vascular disease. Fundus fluorescein angiography (FFA) is the gold
standard of diagnosis, but because FFA is an invasive technique, it cannot be used frequently in the
clinic. Optical coherence tomography angiography (OCTA) is rapid, non-invasive, reproducible and
high-resolution as a new inspection technique that is useful for the diagnosis and treatment of
ophthalmic diseases, especially retinal vascular diseases. It has been widely used in various eye
diseases. This article reviews the application of OCTA in retinal vein occlusion.
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1. 5|18

MR A 5 5 [k FEL ZE (retinal vein occlusion, RVO)& 4K R 1L 4 LI A2 5 ) 55 — RS2 M40 7 HOAL I i
MAEPESIR[1] [2], BIRRLIN 0.7%~1.6% [3] [4]. HEEEFEIE AR ZEHHE N ARIEIREZOER M
E1& 5 (fundus fluorescein angiography, FFA) - TG X3 AL, RVO B 73 sk L FIAESR 14 . AR 7
T J B kT TG A X T AR BE/K i (macular edema, ME)FIFEEE[5]. FFA — B I JL 4K RVO 1271
ehrdt, (HAZEH FFA NEEIRE, HARKRNEZ, BrAABTE IR IR P %A .

22 A0 Wi 245 Hfi (optical coherence tomography, OCT) & — )i g 2% 1 LR 224k A . & H 20
22 90 AFEAE WIS FH ASK 6], AWrbab AT S8BT 2ot 30 C ROy IR T B e F A A AN s,
A REE AR EIRAR A HOR, AT DU IS AR R A ST I ZE BB - D6 AH T W R Sl I
(optical coherence tomography angiography, OCTA)JEE OCT [J5:Aili b ML AS A —Fo AR RA
PAEADL PO JE L PGS SR, T DAAE #8122 o ol 00 Do B Rk 2 AT A L 6 P A, LB A0 o I o 5
TR E B, AR AR A AN BB XL [ B M JF AP, Gl TEE. &moss
ME R, Bl ATt S FH TR0 X 008 12 W A DT o ASOIEAF ok OCTA 7E RVO AL FE B REX . A
2. WIE R TREE X ERH S R — BRI

2. OCTA HyJRIE

OCTA A G2 AT A/ E N AE G R0, AR U MLV AE K R ig 8. IXIUHTHAR
AR JFEHRAE OCT B9l A FE Al 30 it — Fiodk 2 SEAR BT PG 550%: OCT J2allid IR+
WL LT AN A5 A A SR FL A FH I 7= A PR B DY T T s A T 544 RS, 5441 OCT W] LLIE S ZE AN [R]
FRAR X B A7 S PHAT SR B2 1 B B 4 KSR AL I I AR R s AR A2, OCTA S AN [ s 8] £E AH [F] i)
MR B AT Z R E B B 134, AR5 BRI 45 015 B ARl 4% & T 3N I 214 i 2 5 (A 5 A8
o HFAREE 3 FRRAY, BIAHALAR S AHALXTEEAD 23 6 iE 4R 25 AH 5% M8 B (split-spectrum  am-
plitude-decorrelation angiography, SSADA)H %, ESHRS (A 2 OCTA MG R, ©RE 7 ER—IM
JEA B E S AT PN IX B A F 2 R AR RIS B) s B ORI it [B) 1 41 sF ] PT e 2 A 0T i 3 i RS
{RIX R TR REIRIEIZ ANE 5 IR 3 T4 7]

3. 5 FFA BOELE:

FFA far 25 ()45 U2 RE BN W 2 1E 2 71 E VS N R A ANSIR IGO0, @ MEGE BN . & %R
WO, ORISR ML, NS B A A U Dy RE s BN T B R TG MR L X (foveal avascular
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zone, FAZ), WM BRI EA A GRS BEAK i, A M55 TR S5 AR R, B 372 RVO H sl
FETT I hriE . BAR FRA BEWSRS I B0 M 405, (B ER S ekl e — MR AETBL, B hES
Gl — e, O KSR E 8] [9], AT LATE R B U2 K BE U AR D SRS Y . AHOGE AN
XT RVO MY, SRR M ) B2 N 3R, BER TS BEK I I 5 B2 oh, 8 R js b
(TR P AN TR AR A A W PR 5 A %o T RR 3 A TS VAR BRI 2R (1010 FFA (19 3 32 () R bl 1 400 DX 1L 55 40 75
FIRE S GRS IR R SR AT o, HI A8 IR B R K /NI 43 % 5 8 8 mT RE AT TR SR 17T AN BB 2 B0 2 R R 2
PR RE A A, R R S s R R L I I 58 IR, AN e B SEIR AL I I B[ 11] [12]. 5 FFA AHEL, OCTA
Puig, JEA), JFH AT VR AR BRI B . TR BRI GG, OCTA W A K
BT L@ A R P I 2 T, SE 4 MR RVO AR BRI A S % B 3 B b O[] (X 35, ] OCTA, #]
DA IR EUR, F B EGREA R, nJRSLRIE S0 i, BRI S E R A

4. OCTA £ RVO FHIR F
4.1. FuLMFIIMEX (Foveal Avascular Zone, FAZ)

RO ML P TR HELR I, SRS A0 6 7 AR R, I HoW AR UK . FAZ
M RKIEn T IR, X AEIR 2 R FE[13] [14]F B4 MIESE, HAESH FFA T80 A&
TR A I J 6 52 5 A1 503 o [T 4 I A P A R J2 R 19X S F 4 A 228 ) AN RS T I S 7, T OCT A WU ] sk
PO IR I o BoR M RS589 . Werner JU [15]5 A% 47 il 55 47 3 R 10 A7 BE PEAE T TR 72 LG AR
RVO % 7E OCTA Al FFA HFR[FEFL M BRI 2 (1) FAZ TR . 4538 5oR, BARS FFA MILL, OCTA 1k
JZ B4 1M1 M (superficial capillary plexus, SCP)H (1] FAZ THIANE K, (HFP#H B~ RiFm—hE, 5U4E
WA R[16] [17]—80OF HiEHTH ME 182 H7E ME B35 1 FAZ {5 K T A ME B35 1 FAZ {H;
{H;&, OCTA W IR ZE B IE A (deep capillary plexus, DCP)H] FAZ A #1455 5 FFA MHLL, WEHR
HH B % 57 . IX 3R I FFA Wil 5/ FAZ {6 i SCP 8¢ SCP Al DCP [ A1 7R, [FIFE Coscas 25 A il FFA
) FAZ FEARER SCP [18]. WF7TIE &KL, 5 OCTA ) SCP 5% FFA H /] FAZ fi#HLt, DCP il &/ FAZ
fH5 K. #£ RVO ] FAZ X3l &, OCTA MY AT PLEEIER AVERI5 L T HUR FFA 523 FAZ B &,
HAT L& DCP 1 FAZ (fE, CAMFEH RVO # FAZ fe KEA S BIR BT IEM 2 A, o
HZAE DCP X flAR Se v BB [ 19]. DCP 1 FAZ 1B 0TIl PR B2 A= PEA% 5 M0 U A 584 .

OCTA MY feX) FAZ SHLM BTG X B X 7 TPk, AN Z ) FAZ ARG B 5 )il &,
T LT F o 197 A2 i W 445 4 738 e oF - 407 ) 5 i 14 08 8t TR A R VP R4CR - Ogasawara Y [20]55 R BLAR
DR 73 S i ik B ZE R AR R ANR 2 FAZ XIS BB R TR . 18 &3 FAZ AR S ROW 51 S 42 [A]
TR B AR, AHAN TR 58 B 1 5 A0 0B 73 S Dk BE ZE B rh (R0 7 J5 B B IEA ) A AH G

4.2. FoH#EE X (Capillary Nonperfusion, CNP)

FH TR K2 BB 40 1A 1) 9% 6 2R Rk AR e P FLOK B 3t , DA KGR A 48 4 4 2 R0 B R I A
RIS 2 1) ' PR S 7 AR RO 1Y e, IXPHAS T DCP HIMETE BhZR I VELT %, AT LMESERY FFA Bz
REE S HR A IRE 71, B TGV A A T [R) ol 1) % B2 ) B A i AR EVE i 2R A S B, RRoR
T SCP HJ#EVE, T OCTA (M HILIELF iR AMNX — 6 [E: H OCTA #2447 Lt FFA SRS X 380k 4 Al &=
[21] Moussa [10]% N [BIEPE /#7138 44(144 HER)AFEIZEAE RVO 3, FIH OCT I Bt 43
HT(OCTangiography ratio analysis, OCTARA)SL VAR T E 11153 2% 77 A0 75 A0 I JEE 11 355 A2 75 A7 7E il L 174
TEAFAER . HIXL RIS FFA F1 OCT FHEHEAT T ELEL, SCP A1 DCP 4t AFEIC . A I B B A I 1 7
R FE AL A2 B BOR 5 DCP Hha I 7™ ERE FE 8 TE ARG A 9 2 IR 5 SCP Al DCP W £ 7E
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(1) JE] B 0 L7 o 0LV 35 A G FFA RBE L B BE X SCP A kil B 52 KI5 SCP #HEL, DCP
W i P R I FE R BE O, 5 SCP AHEL, DCP H i Bl B 4 i A e ifl B B s 18k 3L SCP il DCP
JEuffn e E R 5L BCVA 20AH5E; 1 FFA LRSS SCP ZH kA ¢, 5 DCP JZH 16k
MFRFETE R o OCTA £ B BE DX IEVE IR A 1R 8 P VA w90 Ty 200 B %o WRL PN B 1T A Mg AT 22 S J2 43 B BE T
PAHfE RVO KSR IS5 AR E RIS B AT S 2ZEH . 5 FFA ML, OCTA SERG#iE L RVO fx Kkt
MG R BE AR B . [FIRE, Adhi 28 \[16], £ 23 ] RVO B RTIEMEDT 75 hHiE DCP #1 () CNP
B SCP f) CNP (IR AR Z RFEEHEE. (H2H T OCTA WHAMTEEIAR, BT AT 28 KR X8
A BRAEA AR R HUAR FFA .

43. EFE

Moussa [ 1015 N FIHF b K LS SCP #HLL, DCP H Il % & FEA 8 B &5 o 75 SCP E A 111 HHR(77%)
(LA 2 FE AR > 1 RIR, 33 HHR(23%)1E% M % E . DCP JZTE 142 HHR(99%)F M % ERIK > 1 R
R, 2 HHERA IR M % FE(1.3%). HRIEIR A4 IEAL 775 DCP [ I % B2 2 1EAH O, X5 Dave
VP AN R —822], AT AAERILIN I 73 i ik BH 2E (branch retinal vein occlusion, BRVO)H, IfiL &
W EAE DCP W B35 PR, FE BRI N W5 4008 PR 252 INF [0 1M 8 14 451 2K 2 1EAH G . Kang JW [23]
2 NN Z IR 2 M5 5% P 5 AR IE AL ) 2 IE AR O . I R B RVO 32 FIER 2 55 H O U (1) 1A 2
AR X R A BEAR s A B2 AATTIE R I T 7E 21 2 BRVO IR 18 AR Som H S A% (14 o 1] 5%
I8 FBE X 33 1) 5 i Pk L 28 P DX 3BT v B — Bk o

OCTA AMXBEME KA A BEREAT 432, 7 HL AT DOk 2 AT I8 25 BE 1) 8 &40 AT, IX%T RVO B 7
P9 AN [ f JH B v 977 11T I LA % P AR AL s B8R A AR R B

M Qian Wang [24]55 IR FiR—8, KILFR T oM X A B X3 ) DCP.
SCP ik 28 J5 A8 2 o 1 L6 % P Y B PR ARG s bbb, 30 R LI 8% I = 20 L 585 P88t B 8 PR AR s et IE
MAEZ . I H 5 IR ANFEFILL, RVO B @ MHR - SCP. DCP Ak 2% i o 1M/ 2 P A% . iX PT RER 1,
RVO 0 1] 8 32 B 5 K 2 1 5 ik 28 R B 48 1L A (1 100 A R 0 1) S 5 AH O

XU TS IR B, RVO BIRJERTREAE — MO R IR S 0F, (HZ/fE— Lo, 25
SR AT RE 2 9 IR B AL R I R4, S 30— HIREE I RVO.

4.4. ERHLMEE

Qian Wang [24]%57E 2016 4F 48 il 101l RVO B AU REZH 17 B 0E 5 N GBI FC A R B, mhC [9] 408 ) i
JELFE RN R Bk 4% i 5L P B R ), B 7R 45 RS Tsuiki 25—30, MR A T 36 &4 ¥R CRVO £,
SRR AR U1 Pk 46 5 2 B R A (MR B S 5, HLAE BB AR A S FH 3T VEGF 29903697 Ja, oG U TR ik
SR JEL R T 2 R B [25] .

4.5. METEEF

7E BRVO H, WA L T B I\ 9 AT e LA {2 5 0 7K i 2 /R B 1 A0 Do S e i I R o 257368 328 12 (1)
YER, TS EGEBEK M B & HIE . SUZUKI Z5[26]7F 2015 fE¥ X} 28 44 BRVO B[ 28 HR#HT T
OCTA 1 FFA K25, &5 5 SR i & i plis BRVO i & 1 3% BEA AR C, 7] fE 2 D 78 B i & o
S ENBIR MBI IKIR . J5 2K SUZUKI Z5%1[27] BRVO £ ME [l 2, #ET# 6 M HIBEY, KN 28
HIRRE A 23 REREE RN S, H HXBERIEYI UGS AFTER), R BRVO 762 BRI B
MIBAEFR . BFFEE K IAE T BRVO S BRVO FHR o 28 H WL 30 KL 4% TR 6, B B i BRVO
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RIS 06 TR Rl MR XS 15 SRR L2, EL A I 6 ) P A 3 M BB B S IR P B v o 4
AN IS BT AT fE-S B2 B ER K I AT ¢, FFAT B T3 BK AT IR o SR, LEOAEL R R
TREN KR A I 2 SR SRR . B O KRB 1 A T R S AL SE DhREM BB K I 58 2, A AR
A0S PR IR (10 35 2~ B30 IR0 5 o J PS8 AR ) JE v sk JEE PRl 3 A (3 2 5 o (ELBREE BCVA AT 6 A I
W AERF IEA A2 B DB IR IS 2 1813 B 22 5. B AT O U 5 SRR i B SR 2 TR 5 2R
FEAT P, 2 2 BRI T

4.6. ThERBKRZX

RVO J&—FifiL i P2, A BRVO & B — 8 — A0 S ik 1 SR A PR PR ZE 51 kS, i R AR E3))
Bk sz X a5[28] [29]. Ei#Rk BRVO 7E RVO TECH WL, {2 HATXT BRVO M3 i BEis A5 A2 B R
A ZE e, HEFEAIAE .

2016 4F Tida [30]12 A ffi | FFA F1 OCTA X 46 5l BRVO £ 1) 52 0 1 3 E bk 52 S AR 6 35 B [X 4 AT
MK RGEEAT T GEPERT 5T FRA RS2 5 M IR IR A wh 20 0l 23 IR sl ke 22 SCFT 11 IR
L 22 S SR1T, FFA ARRERNEI L d 10 HIRFhsh sk Xal, @i OCTA K% 20 HHR
Ik B A2 Y IR B Bt Tk FRA A B IREE , OCTA X TR S R A MM T FFA.
WL I, TEFRKS B A SCHITE LT, #2272 R B R T3l B 28 LRI L, B I 7E3Z 52 MR i)
B P % JE S 7 R O 5% 281 AR O B I A5 R 9 1D JR3 30 A o S L5 81 52 5 T (1 75 ok I 5 BT i) 4 RS 1 AR A
RABBMMAE LK. X5 Muraoka 554k & 142 AL I P 28 i IDKAE ko B2 58 SCHITEOL T, FLIR JisE Py 7
LRI ) Jk B 2 T 4 H 20 AN L 2, {FL e Jk fls 368 5 E B ko FEE 28 ORI 00 N DR B, 45 R 2 — BU[31]. Tida
SR R Ik A IR B BE X CNP KT 2 ik se XHR , kst FE 22 41 & CNP A 58K - Bl ik As SRR .

BT ME K8k, KEHBEETFELRESTT VEGF 24, Mk, et 1500 1 BRVO H#
I FE R R IIAE 1 4F 1 H SR AR K2 20%~40% (1) % ME JHIB[32]. OCTA X T & 52 5210 ) 3 & ik
A2 A P A I B 0L ) AR 6 B AR AR FH ), 3 T PR R 2E7E BRVO B3 TR PRl I ) TS FYR T 7
FEAEIRKIEH.

4.7. FMmEE

o3 AR B 2 7 R R AE BRVO B8 A T 098 f s UL T PRI BTG E v (X i1 %% ;- Rispoli 5F[33]7E 2015
fEIEIE OCTA X 10 44 BRVO IR HFE UL A AR X 5 P o L3 e 5 A L 78 IfL 72 DCP s 5y kA, HLAR
TETCHEVE X (1% .2015 4F SUZUKI Z6[27] BRVO R H (I L 988 — M Ar T JeEVE X I 2 sl =2 4 1,
FFA 5 OCTA ¥Ju] KIS, (H=21E FFA B0 T3 sh ks 2640 ) 2 T F 1€ 7% OCTA 2.

4.8. MHME

I AR A OCTA £ RVO W B FUE A IR 2, AMUEFEXS T3 3 X IR B 92 . 2018 4F Yong-11 Shin
[34]% [ PERTTE T 83 44 AT LIl RVO [ #3(50 4 BRVO H.33 45 CRVO) A1 83 44 1IE# xF &, % Fl OCTA
FAFUMAE AT 6 x 6 mm FH3H. 455 RVO B35 X AR (111 35400 W4 Ji o 25 2 4 JZ (retinal nerve fiber
layer, RNFL)A14H 25 41 il Y AR JZ (ganglion cell-inner plexiform layer, GC-IPL)JS & B & 78 - 1 % %o HR 415
TEBA B0 RVO R, PR, NIRRT A XS i) 40 7 3k Jo Bl 4 i 65 3 AR T R AL . 3R, 4
PRI 4 X358 1) o IR 2 1t SR %5 (K T % B 2H - RNFL A1 GC-IPL JE 13 5 o] Bl S 400 L A 3 3 AN v 5 i
IEAEG . HIERKITE RVO AR A1) RNFL B AE N AN SR o2 BAA I, 1K E i IR 7 [35]4
B3, AR RVO W Re 5 EBIA SLFEMALH], e 28T 5 6MR b RNFL AR # i 0L. 51E
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OGP IR EL, RVO SR8 GO AR 4 970 2D R I Bk LB 48 00 R E-S5 RVO AN DGR B A0 ML A 5%
SR, FOGHRAT RVO J& 2 PRI » H AT FE 1 ANE 2 RVO AT G IR B 2 5 3L A J PR s 4 L
i B B AT E LN BT FUR R AR 2R

BESRE

5 FFA ML, f#H] OCTA, W LARIEMIREE, If BB REASR, aTUOZEEZdRE, |
FIRAF R S . IRFE PRI RAE AT 7T & OCTA AHXS T FFA 57— KM% . BA 1 OCTA R4
FERLEIR . T OCTA FERANN ] A bR AE P 2 O BRI, DR e AN P2 AE 1 it ) Zh & 8
Bk, FATTEEX S OCTA EFEFNESIMER A . Hk, OCTA ki T £L4n1ig Z1E Jyxs L],
RMGREAC TR B, Flan, 78— SLpsh s M 4e ke Bog A g b, EASFE OCTA H &I,
5=, OCTA FRGtH) AL B BCR A XA, YERIA 2 x 2 22K 3 12 < 12 22K, BARSER A KA,
T OCT BT EIIAHTAR IS N IR T B — 2@ ok Jr 58, (HEATH i 1% s R & .
SV H T OCTA 3R #3572 I RS i b [ 52 A 6 26 1, R ASE Y AT SR AR AE — Leplhii, SRAR(Z 3 ),
R TR B T e LASEEL. W SRIX LR IR AT Bk, OCTA XTI I JBE i Ik BEL 28 (1297 b
SHERIHD .

SE

[1]  Scott, I.U., VanVeldhuisen, P.C., Oden, N.L., e al. (2011) Baseline Predictors of Visual Acuity and Retinal Thickness
Outcomes in Patients with Retinal Vein Occlusion: Standard Care versus COrticosteroid for REtinal Vein Occlusion
Study Report 10. Ophthalmology, 118, 345-352. https://doi.org/10.1016/j.0phtha.2010.06.034

[2] Glanville, J., Patterson, J., McCool, R., ef al. (2014) Efficacy and Safety of Widely Used Treatments for Macular Oe-

dema Secondary to Retinal Vein Occlusion: A Systematic Review. BMC Ophthalmology, 14, 7.
https://doi.org/10.1186/1471-2415-14-7

[3] Cugati, S., Wang, J.J. and Rochtchina, E. (2006) Ten-Year Incidence of Retinal Vein Occlusion in an Older Population:
The Blue Mountains Eye Study. Archives of Ophthalmology, 124, 726-732. https://doi.org/10.1001/archopht.124.5.726

[4] Rogers, S., Mclntosh, R.L., Cheung, N., et al. (2010) The Prevalence of Retinal Vein Occlusion: Pooled Data from
Population Studies from the United States, Europe, Asia, and Australia. Ophthalmology, 117, 313-319.¢l.
https://doi.org/10.1016/j.0phtha.2009.07.017

[5] Mclntosh, R.L., Rogers, S.L., Lim, L., et al. (2010) Natural History of Central Retinal Vein Occlusion: An Evidence-
Based Systematic Review. Ophthalmology, 117, 1113-1123.e15. https://doi.org/10.1016/j.0phtha.2010.01.060

[6] Huang, D., Swanson, E.A., Lin, C.P., ef al. (1991) Optical Coherence Tomography. Science, 254, 1178-1181.
https://doi.org/10.1126/science.1957169

[7] Spaide, R.F., Fujimoto, J.G., Waheed, N.K., et al. (2018) Optical Coherence Tomography Angiography. Progress in
Retinal and Eye Research, 64, 1-55. https://doi.org/10.1016/j.preteyeres.2017.11.003

[8] Kwiterovich, K.A., Maguire, M.G., Murphy, R.P., et al. (1991) Frequency of Adverse Systemic Reactions after Fluo-

rescein Angiography Results of a Prospective Study. Ophthalmology, 98, 1139-1142.
https://doi.org/10.1016/S0161-6420(91)32165-1

[91 Lopez-Saez, M.P., Ordoqui, E., Tornero, P., et al. (1998) Fluorescein-Induced Allergic Reaction. Annals of Allergy,
Asthma & Immunology, 81, 428-430. https://doi.org/10.1016/S1081-1206(10)63140-7

[10] Moussa, M., Leila, M., Bessa, A.S., et al. (2019) Grading of Macular Perfusion in Retinal Vein Occlusion Using
En-Face Swept-Source Optical Coherence Tomography Angiography: A Retrospective Observational Case Series.
BMC Ophthalmology, 19, 127. https://doi.org/10.1186/s12886-019-1134-x

[11] Weinhaus, R.S., Burke, J.M. and Delori, F.C. (1995) Comparison of Fluorescein Angiography with Microvascular
Anatomy of Macaque Retinas. Experimental Eye Research, 61, 1-16. https://doi.org/10.1016/S0014-4835(95)80053-0

[12] Snodderly, D.M. and Weinhaus, R.S. (1992) Neural-Vascular Relationships in Central Retina of Macaque Monkeys
(Macaca fascicularis). The Journal of Neuroscience: The Official Journal of the Society for Neuroscience, 12,
1169-1193. https://doi.org/10.1523/JNEUROSCI.12-04-01169.1992

[13] Conrath, J., Giorgi, R. and Raccah, D. (2005) Foveal Avascular Zone in Diabetic Retinopathy: Quantitative vs Qualita-

DOI: 10.12677/hj0.2019.84024 157 HR Al


https://doi.org/10.12677/hjo.2019.84024
https://doi.org/10.1016/j.ophtha.2010.06.034
https://doi.org/10.1186/1471-2415-14-7
https://doi.org/10.1001/archopht.124.5.726
https://doi.org/10.1016/j.ophtha.2009.07.017
https://doi.org/10.1016/j.ophtha.2010.01.060
https://doi.org/10.1126/science.1957169
https://doi.org/10.1016/j.preteyeres.2017.11.003
https://doi.org/10.1016/S0161-6420(91)32165-1
https://doi.org/10.1016/S1081-1206(10)63140-7
https://doi.org/10.1186/s12886-019-1134-x
https://doi.org/10.1016/S0014-4835(95)80053-0
https://doi.org/10.1523/JNEUROSCI.12-04-01169.1992

B, H

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[30]

[31]

[32]

tive Assessment. Eye, 19, 322-326. https://doi.org/10.1038/sj.eye.6701456

Parodi, M.B., Visintin, F. and Della Rupe, P. (1995) Foveal Avascular Zone in Macular Branch Retinal Vein Occlusion.
International Ophthalmology, 19, 25-28. https://doi.org/10.1007/BF00156415

Werner, J.U., Béhm, F., Lang, G.E., et al. (2019) Comparison of Foveal Avascular Zone between Optical Coherence
Tomography Angiography and Fluorescein Angiography in Patients with Retinal Vein Occlusion. PLoS ONE, 14,
¢0217849. https://doi.org/10.1371/journal.pone.0217849

Adhi, M., Filho, M.A., Louzada, R.N., et al. (2016) Retinal Capillary Network and Foveal Avascular Zone in Eyes
with Vein Occlusion and Fellow Eyes Analyzed With Optical Coherence Tomography Angiography. Investigative
Ophthalmology & Visual Science, 57, OCT486-OCT494. https://doi.org/10.1167/iovs.15-18907

Casselholmde Salles, M., Kvanta, A. and Amrén, U. (2016) Optical Coherence Tomography Angiography in Central
Retinal Vein Occlusion: Correlation between the Foveal Avascular Zone and Visual Acuity. Investigative Ophthal-
mology & Visual Science, 57, OCT242-OCT246. https://doi.org/10.1167/iovs.15-18819

Coscas, F., Glacet-Bernard, A., Miere, A., et al. (2016) Optical Coherence Tomography Angiography in Retinal Vein
Occlusion: Evaluation of Superficial and Deep Capillary Plexa. American Journal of Ophthalmology, 161, 160-171.e2.
https://doi.org/10.1016/j.2j0.2015.10.008

Wons, J., Pfau, M., Wirth, M.A,, et al. (2016) Optical Coherence Tomography Angiography of the Foveal Avascular
Zone in Retinal Vein Occlusion. Ophthalmologica, 235, 195-202. https://doi.org/10.1159/000445482

Ogasawara, Y., Iwase, T., Yamamoto, K., Ra, E. and Terasaki, H. (2018) Relationship between Abnormalities of Pho-
toreceptor Microstructures and Microvascular Structures Determined by Optical Coherence Tomography Angiography
in Eyes with Branch Retinal Vein Occlusion. Retina. https://doi.org/10.1097/IAE.0000000000002379

Nobre Cardoso, J., Keane, P.A., Sim, D.A., ef al. (2016) Systematic Evaluation of Optical Coherence Tomography
Angiography in Retinal Vein Occlusion. American Journal of Ophthalmology, 163, 93-107.e6.
https://doi.org/10.1016/j.aj0.2015.11.025

Dave, V.P., Pappuru, R.R., Gindra, R., ef al. (2019) OCT Angiography Fractal Analysis-Based Quantification of Ma-
cular Vascular Density in Branch Retinal Vein Occlusion Eyes. Canadian Journal of Ophthalmology, 54, 297-300.
https://doi.org/10.1016/j.jcjo.2018.06.009

Kang, J.W., Yoo, R and Jo, Y.H. (2017) Correlation of Microvascular Structures on Optical Coherence Tomography
Angiography with Visual Acuity in Retinal Vein Occlusion. Retina, 37, 1700-1709.
https://doi.org/10.1097/IAE.0000000000001403

Wang, Q., Chan, S.Y., Yan, Y., ef al. (2018) Optical Coherence Tomography Angiography in Retinal Vein Occlusions.
Graefe’s Archive for Clinical and Experimental Ophthalmology, 256, 1615-1622.
https://doi.org/10.1007/s00417-018-4038-1

Tsuiki, E., Suzuma, K., Ueki, R., Maekawa, Y. and Kitaoka, T. (2013) Enhanced Depth Imaging Optical Coherence
Tomography of the Choroid in Central Retinal Vein Occlusion. American Journal of Ophthalmology, 156, 543-547.e1.
https://doi.org/10.1016/j.aj0.2013.04.008

Suzuki, N., Hirano, Y., Yoshida, M., et al. (2015) Microvascular Abnormalities on Optical Coherence Tomography
Angiography in Macular Edema Associated with Branch Retinal Vein Occlusion. American Journal of Ophthalmology,
161, 126-132.¢1. https://doi.org/10.1016/j.a2j0.2015.09.038

Suzuki, N., Hirano, Y., Tomiyasu, T., ef al. (2018) Collateral Vessels on Optical Coherence Tomography Angiography
in Eyes with Branch Retinal Vein Occlusion. The British Journal of Ophthalmology, 103, 1373-1379.

Zhao, J., Sastry, S.M., Sperduto, R.D., et al. (1993) Arteriovenous Crossing Patterns in Branch Retinal Vein Occlusion
The Eye Disease Case-Control Study Group. Ophthalmology, 100, 423-428.
https://doi.org/10.1016/S0161-6420(93)31633-7

Feist, R.M., Ticho, B.H., Farber, M. and Shapiro, M.J. (1992) Branch Retinal Vein Occlusion and Quadratic Variation
in Arteriovenous Crossings. American Journal of Ophthalmology, 113, 664-668.
https://doi.org/10.1016/S0002-9394(14)74791-9

lida, Y., Muraoka, Y., Ooto, S., ef al. (2017) Morphologic and Functional Retinal Vessel Changes in Branch Retinal
Vein Occlusion: An Optical Coherence Tomography Angiography Study. American Journal of Ophthalmology, 182,
168-179. https://doi.org/10.1016/j.aj0.2017.08.004

Muraoka, Y., Tsujikawa, A., Murakami, T., et al. (2013) Morphologic and Functional Changes in Retinal Vessels As-
sociated with Branch Retinal Vein Occlusion. Ophthalmology, 120, 91-99.
https://doi.org/10.1016/j.ophtha.2012.06.054

Rogers, S.L., McIntosh, R.L., Lim, L., et al. (2010) Natural History of Branch Retinal Vein Occlusion: An Evi-
dence-Based Systematic Review. Ophthalmology, 117, 1094-1101.e5. https://doi.org/10.1016/j.ophtha.2010.01.058

DOI: 10.12677/hj0.2019.84024 158 HR Al


https://doi.org/10.12677/hjo.2019.84024
https://doi.org/10.1038/sj.eye.6701456
https://doi.org/10.1007/BF00156415
https://doi.org/10.1371/journal.pone.0217849
https://doi.org/10.1167/iovs.15-18907
https://doi.org/10.1167/iovs.15-18819
https://doi.org/10.1016/j.ajo.2015.10.008
https://doi.org/10.1159/000445482
https://doi.org/10.1097/IAE.0000000000002379
https://doi.org/10.1016/j.ajo.2015.11.025
https://doi.org/10.1016/j.jcjo.2018.06.009
https://doi.org/10.1097/IAE.0000000000001403
https://doi.org/10.1007/s00417-018-4038-1
https://doi.org/10.1016/j.ajo.2013.04.008
https://doi.org/10.1016/j.ajo.2015.09.038
https://doi.org/10.1016/S0161-6420(93)31633-7
https://doi.org/10.1016/S0002-9394(14)74791-9
https://doi.org/10.1016/j.ajo.2017.08.004
https://doi.org/10.1016/j.ophtha.2012.06.054
https://doi.org/10.1016/j.ophtha.2010.01.058

B, H

[33] Rispoli, M. and Savastano, M.C. (2015) Capillary Network Anomalies in Branch Retinal Vein Occlusion on Optical
Coherence Tomography Angiography. Retina, 35, 2332-2338. https://doi.org/10.1097/TAE.0000000000000845

[34] Shin, Y.I., Nam, K.Y, Lee, S.E., et al. (2019) Changes in Peripapillary Microvasculature and Retinal Thickness in the
Fellow Eyes of Patients with Unilateral Retinal Vein Occlusion: An OCTA Study. Investigative Ophthalmology &
Visual Science, 60, 823-829. https://doi.org/10.1167/iovs.18-26288

[35] Kim, M.J., Woo, S.J. and Park, K.H. (2011) Retinal Nerve Fiber Layer Thickness Is Decreased in the Fellow Eyes of

Patients with Unilateral Retinal Vein Occlusion. Ophthalmology, 118, 706-710.
https://doi.org/10.1016/j.0phtha.2010.08.028

DOI: 10.12677/hj0.2019.84024 159 HR Al


https://doi.org/10.12677/hjo.2019.84024
https://doi.org/10.1097/IAE.0000000000000845
https://doi.org/10.1167/iovs.18-26288
https://doi.org/10.1016/j.ophtha.2010.08.028

	A New Diagnosis and Treatment Technique for Retinal Vein Occlusion
	Abstract
	Keywords
	视网膜静脉阻塞中一种新的诊疗技术
	摘  要
	关键词
	1. 引言
	2. OCTA的原理
	3. 与FFA的比较
	4. OCTA在RVO中的应用
	4.1. 中心凹无血管区(Foveal Avascular Zone, FAZ)
	4.2. 无灌注区(Capillary Nonperfusion, CNP)
	4.3. 血管密度
	4.4. 黄斑中心凹厚度
	4.5. 侧枝循环
	4.6. 动静脉交叉
	4.7. 微血管瘤
	4.8. 视神经

	总结与展望
	参考文献

