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Abstract

¢ AIM: To use optical coherence tomography angiography
(OCTA) in measuring the macular vascular density,
foveal avascular zone (FAZ) area and the macular retinal
thickness in patients with retinal vein occlusion (RVO).

e METHODS:: Totally 30 patients (30 eyes) with unilateral
RVO were enrolled. Fifteen patients with central retinal
vein occlusion (CRVO) and 15 patients with branch retinal
vein occlusion ( BRVO), OCTA was performed on both
eyes. Macular vascular density in the 3mmx3mm range,
FAZ area, foveal thickness and best - corrected visual
acuity (BCVA) were measured. The changes of vascular
density, FAZ area, foveal thickness and its correlation
with BCVA were compared between the eyes and the
fellow eyes.

e RESULTS: In eyes with CRVO the overall vascular
density measured in the entire scan was lower compared
to fellow eyes in both the superficial [ SVN. (43.07
4.95)% vs (50.09+2.86)%; P<0.01)]and [ DVN. (45.89+
412)% vs (53.29+2.62)%; P<0.01]. And a negative
correlation was found between the visual acuity and the
overall density in superficial (r,= -0.6, P<0.05) and deep
(r,= -0.5, P<0.05) networks. In eyes with BRVO the
overall vascular density measured in the entire scan was
lower compared to fellow eyes in both the superficial
[(45.62+3.04)% vs (52.10+£2.98)%; P<0.01] and deep
[ (49.21+£3.80%) vs (55.52+3.33)%; P<0.01] networks. And
a negative correlation was found between the visual acuity
and the overall density in superficial (r,= -0.5, P<0.05)
and deep (r,= -0.5, P<0.05) networks. In both networks,
the density was lower in the affected BRVO sector
compared to the unaffected sector in the same eye and in
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the fellow eye ( P<0.01). And the vascular density in the
affected BRVO sector correlated negatively with visual
acuity in the deep network (r,= -0.6, P=0.01). In the
deep network, the density was lower in the unaffected
sector of the BRVO eye compared with the corresponding
sector in the fellow eye [ (56.86+1.95) % vs (58.15+£2.24) %;
P=0.02]. The mean FAZ area in CRVO and BRVO eyes was
significantly lower at the superficial network when
compared to the fellow eyes [ CRVO. (0.515+0.26) mm? vs
(0.27+0.08) mm?, P<0.01; BRVO: (0.376+0.12) mm? vs
(0.261+0.07) mm?, P<0.01] and correlated positively with
visual acuity (CRVO. r,=0.6, P=0.01; BRVO. r,=0.5, P=
0.01). The mean foveal thickness in CRVO and BRVO eyes
was significantly thicker when compared to the fellow
eyes [ CRVO. (431.2+191.3)uym vs (235.5+18.2) um, P<
0.01; BRVO. (373.2+£188.7)um vs (233.8+13.7)um, P=
0.01] and correlated positively with visual acuity (CRVO.
r,=0.9, P=0.01; BRVO. r,=0.6, P=0.01).

e CONCLUSION: Quantitative OCTA can be used as an
effective tool for measuring blood flow in macular areas
and FAZ area of RVO patients.
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SECHT VRIS BT LKA B OCT 544 F il i 15
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1.1 3% 2016-02/2017-04 76 B B B B} K245 — MR
BEBE IR BT T2 8012, i MRS A 2 | RIS 210 1 48 3 5% |
OCT #5124 Bk RVO 4 25 30 ], Hrp 55 13
9,24 17 Bl 4F e 41~77 (-3 58. 55+9. 87) % s ML v
Yo ik FHZE ( central retinal vein occlusion, CRVO) 15 i, #i,
X HES 3 St % ik FHL 2 ( branch retinal vein occlusion, BRVO) 15
i), 30537 K BH € 6 61 (40% ) , % T 43 3 i Bk BH %€ 9
B1(60% ) o Fh ] — = Ui 57 FH 3 T v A0 7 3 0 1) 6 X
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Ja T80, i CRVO H fHR BCVA 0. 67+0. 36,
fEAR 0. 23+0. 13; 7 BRVO AR BCVA 0.53+0. 24, {@fR
0.20+0. 11, ZWABRHE . B UOEBEIZ Wk HHR RVO, W) &
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ZE011L% M ( deep vascular networks, DVN) ( IAIRIZEF
15um & 70pum) FNZU MBS (HMARZET 70pum EFH0
PR ZE b )2 T 30wm ) | Tk 4% 5 41 1t 45 DU A J2 T Y
B (R R I ZTF 30~60wm) (1), st B
A BN A Ry AR T R 2, T BT R SOHE R % R
B AR TN T 4 02 MR ol [ 40 22 80 BN DOk
A B BRI R AR
1.2. 2 0 M I &S X E AR, 35T o0 ML W R R
ERZEENKRES K48 OCTA FIMEJ5 ¥ #% Non—flow
I H 3 & SVN B9 38 BE A0 WG I X ( foveal
avascular zone , FAZ) T AL (& 2) , &4 M0 25 B vk 1, &
HIL—AF e OCTA G L0y A%, A% th 2 A~ 4
B ELARSA Tmm (4 P BRI ELAZR R 3mm (940 BT, B BE 0
[T DX R Ay PR TR PR 30 R v TR0 O JEE 1 [5R]
Ay VYR Ay G Ty AN R O, R A SRR A
5 DX R R PR A (14 A T X 3R 64 ol 3 %% B (] 3) . CRVO
H,FRAT R R IR A ER SVN DVN B 7 %5 B . BRVO
2B T HRAB I I B A DX L A R A DX (
Ay SRR ZERG AR X R 7 ) 5 W — R R & AR AR X
B (AN 43 S Dk BH 2 A0 A48 DBk T ) 4 A5 8
I HRE X P DX 35853 5315 A IR A AL X Ssatb A 7 L3

Gt #orT  SR I GE T 248 SPSS 20. 0 43 #1 £4f
THEVORILL xts Fom , IR AEHR (14 b5 R B B REAS ¢
Koo o W07 5 I 25 BE  FAZ T RRUR B v O [T R0 g J
Y F R FH Spearman AHE 3 H1, 24 P<0.05 BN A 22
SEAGIEE L,
2R
2.1 EMXMAEZEE CRVO HHEIRHBEX SVN DVN F
MRS EE Ay 5 M (43.07+4.95) % . (45.89+4.12) %,
fatAR 3 5k (50.09+2.86) %, (53.29+2.62) %, i R
SVN . DVN [fil i % B 5 R B AR, Z 5 A G2 B X
(1=-5.499 —6.731,3] P<0.05) , IR SVN DVN IfiL i %%
5 HEIR BCVA( R 0. 67+0. 36, AR .0. 23+0. 13) £ 11
AHH(SVN:r.==0.6,P<0.05;DVN;r.=—0.5,P<0.05) ,

BRVO 41 /& HR SVN DVN 5 & I i % B 43 51 4
(45.62+3.04)% . (49.21+3.80) % , filt B 43 514 (52. 10+
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2.98) % .(55.52£3.33) %, R SVN DVN IfiL i %5 J3 5 {gkt
MRFEAR, 22 A S8 L (1=-9.992 . -10. 335, P<
0.001), MR SVN DVN Bl 2% 5 #HIR BCVA(RIR .
0.53+0. 24, f&H0R.0.20+0. 11) F i AHE (SVN:r. =-0.5,
P<0.05;DVN:r,=-0.5,P<0.05) , 43 KBIrHras R ms .
HHR R AR X 3k SVN | DVN Il i %% BE 43 5l Ry (42,76 +
2.51)% ,(44.48+2.77) % , g HR Xt 17 [X 385 43 1) Ay (53. 61+
2.83)% ., (59.35 +2.87) % ; R K 5 48 X 8 43 5 K
(50.94£1.51)% . (56.86+1.95) % , fHlHE XF b7 [X 35,43 551
(51.37£2.33) % . (58.15+2.2) %, R G725 X 8, 5 K
AR X3 SVN | DVN il 3 %25 B 26 % A 4 it # 2 L (SVN ¢ =
-15.423,DVN:t=-19.712,%] P<0.05) , SR AL X 3 5
fRERR X 7 X 38k SVN | DVN IfiL i % i 22 S G ik 22 7 X
(SVN.t=-8.774,DVN.:t=-13.316,3 P<0.05) ; IR K
PG A% [X el 5 R AR X o7 X8R4 DVN I 370 28 8 22 3 A S -2
BEX(P=0.02),SVN LR HEEZFLRIT¥E L (P=
0.11), HHRKZE X DVN Il % B 5 BCVA & 740 %
(r,=-0.6,P=0.01) ,SVN IfiLifi % & 50 J TH M (P=
0.06)
2.2 FAZE#R CRVO 4 HE SVN [ FAZ AR 0. 515+
0.26mm” {8 HR & 0.27 0. 08mm”; BRVO 4H & HR SVN )
FAZ A4 0. 376+0. 12mm”, iR >4 0. 261+0. 07mm’ ; &
IR FAZ AR AR IR K, 22 5% A Gi 1t % 3 X (CRVO: ¢ =
3.72,BRVO::=3.022,%] P<0.05), WiZH B R FAZ M
5 BCVA(CRVO 0. 67+0.36,BRVO 0.53+0.24) 2 EAH
*:(CRVO;r.=0.6,P=0.01;BRVO;r.=0.5,P=0.01),
2. 3FEPEHOMMMEREE  CRVO 4 B HR i BE e M
PRI B JEE E N 431, 2£191. 3pum, {8 HR & 235.5+18. 2jum;
BRVO 41 B HR Jy 373. 2+£188. 7um, fHR >y 233. 8+13. Tum,,
FEIR B v 11400 X B8V A IR P S 4, 25 S 33 A 42
P13 X (CRVO.:=3.928, P =0.002; BRVO: ¢ =2.926,
P=0.011), Pi4H & 3 IR B B O VT8 B IR 3 5
BCVA(CRVO 0. 67+0.36, BRVO 0.53+0. 24 ) ¥ 5 1E 4056
(CRVO:r.=0.9,P=0.01;BRVO;r.=0.6,P=0.01),
31Tie

AHHE 58 N OCTA FE MK T B, & 8L CRVO #
BRVO 35 IR SVN  DVN g IfiL 3 2% B 5 (et HR AH e, 1L 3
A WA TR O 5 B E M RO OC, AR 5k
FEE P AMRGEAIZERL Y 7E BRVO B, BRI 78 [X 5k
SVN . DVN IfiL 37 55 B 53¢ £5 HIR 118) A< 2 DX 3l A0 e IR ek o [X ik
/D A R SRR AR X DVN L 37 %6 B e IR
X R DX ASAH et A B B s b X se 25 LR BRVO

- 1% -

Non Flow Area (mm®). 0488 Beartge |
-

Ho FAZERMEE 6K  OCTA 5 B 5
FAZ IX 508 BR7E A FJ7 s

143

B3 HEMEXmMRZEUEE X2 PTEFARMBELZEE
AL 3mmx3mm OCTA R, &1 i (5 A& Hy 2 A4S B 2H
EHANR Lmm BN BRI ER R 3mm BRGS0 B4 50U 3 45« 5
b5 LRI

SR A O SR — 0 S A i A% % A BHLZE (A0 R A )
MG HRSZ 3] T 500, %F BRVO 20 5 1R 28 X I, i 375 25 B
SR BEAT AR PR3 AT IS R BE, A DVN I 37 %6 B 5 0 T
EODE, T IR, K A O ) ik BH € i, DVN
Z RN 2 O R S R 40 1 4 )
53 3 )25 AR RSO AR B 40 1045 ) SVN Fil DVN, DVN
A T H T Ak 7 A, L P A SRR R T RE A TR 2
EAMAEM S M %4 RVO I M55 P8R FH 8, 2
DOR JIEE 1t A5 v K S TP s ) BB T 40 ) B 4t A
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5L IS/ Nl kAR 72, AT BERAS T 2 A T . M
DOR 55 = 200 L ) X 4 e 5 DR 2R A0 R T R AT AL R
FRIK P ZEMTIR 2 B B R S % 2,

PIAER R OCTA XoF i SR e SOHE PR 975 400 Do) 5 s A%
NHEE FAZ T R A BF ST 9E 52 T OCTA BYA &pE™
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N, FAZ RS KO Adhi 261 % 23 i) RVO B 3%
K 8 (AT DG K 14 B o R 2 34T LB & B, RVO R HR
FAZ AL (1. 1320, 25mm® ) 28 HXF MR (0. 58+0. 2mm®) |
X BRZH (0. 30+0. 09mm® ) ¥ 9" K | HAZHR FAZ Ti fA s
R AL YR, AWFFTIUESE, CRVO Fl BRVO R
SVN (1) FAZ 1i BU5 fil AR AH b A S 3 88, JF HLABHR SVN
B FAZ T AL 38 i 55 00 47 52 0F M o8, 5 BB A i Gl 45 R 2%
1, Salles Z5WLEE T 24 Hl4T VEGF JA Y7 J5 B BEAK B il
B CRVO &4, &P SVN 1 FAZ AL S50 S IEARDE,
ifii DVN Y FAZ M AUS 90 oA et ) {H Samara 451
Xt 17 i (Hedr 12 1432 5 BT VEGF L/ st L B a7 )
BRVO B FH W57 )5 & 3, BRVO &1L DVN (1) FAZ ifi f
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R X AR LS RAE A2 5, A el fig 5 HAF oY
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PE X — O RUE T 245 R A HE R T (R R IR T RR YT
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RS S TR, 38 £ 2 BREHIE 3A0 1f 4 vl B, B 40 I 4
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il AT A I 0] B 5 B 40N A N R T EE
K e HE A ] BB 6 40 0 A5 A ML 2 7 A S, it o e )
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FE M TR BRIE I, i FAZ T BURSKTIE A,

O B BE O 9T Do) S JRE B A 0 A, R AT & B AE
CRVO .BRVO 835 B MR 78 B rfoCs (M1 400 X B2 e o) il HIR
o, B EK PO MEE 54 - 2 E MK, Samara
1151 B OCTA W4 T 17 6] BRVO HR 35 H IR SE 34 8 B v
MEERE A 339, X UHR 2y 260pwm , 5 A A 5 v I 4 11
BRVO 4145504 22 5% bAoA ) BB B W AN e 8
PEFERE K i ( cystoid macular edema,CME) Jf HA 12 #i
H R RIT N (P VEGF 1697 /808066 EEA YT ) |
WSS A 22 57 R X B R 28, CME /& RVO # LAY
HRIEZ — JEFBEER N TN EZERAZ —, Lk
o 2 6 T BH ZE 5 W& S T 43 S PH 2 BE A B A T BH 2
CME BN 40% ~ 66% , 53 3 FHZEH H 30% ~62% ',
AHFFEH 30 &5 IF CME YA 12 $1(40% ) ,CRVO
HRITHRN 46% , BRVO N 33% , 5 BE AL 18 45 R,
BB PO [ P 5 JEE B ) 2 M RVO SR CME ™5
TR E G br 22— ABFFER ] OCTA 5% 5 b W ¢
BEIE B AEAE CME, I 17K A 0 £ 25 B rfracs U100 o i
JERE
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