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; aliyun. com; ORCID:0000-0002-4713- ° herence tomography angiography (OCTA). Methods Forty-five patients (45 eyes)
, 0924 . with temporal BRVO were enrolled in this study. According to the fundus fluorescein an-

giography (FFA) results,the eyes were divided into two groups:ischemic group (23 pa-
tients 23 eyes) and non-ischemic group (22 patients 22 eyes). Another 22 healthy sub-
TR T jects (22 eyes) with matched age and gender were selected as the control group. OCTA
SEaTE. BE H KB4 % ¢ was performed on the all eyes. The scanning region in the macular area was 3 mm x 3
B (%5 :81360154) * mm. Macular vascular density and FAZ area in the superficial and deep retinal capillary
YEF R NL:430060 Wdb LT, © plexus were measured in all eyes for calculating the DSFR. The values of macular vascu-
iﬁ‘?Xk%}\EEI&?Eﬁﬂ(ﬁB‘fﬁﬂf X2 Jar density, DSFR and FAZ area between ischemic,non-ischemic BRVO and the control
5 )ijl45090 'Yﬁﬁjb%‘%‘:ﬁfﬁﬁi, 18 it eyes were compared. Results The macular vascular density of superficial layer and
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(X35 2540) deep layer,the DSFR of the most severe non-perfusion area and the area of FAZ was
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Received date: Apr 11,2019 (0.32 +0. 13) mm’ in control group. The mean overall vascular density measured in the
?gﬁi‘; ':t(iloﬂatiet;izr-] zNi?:ng 1 Natural entire scan was lower in ischemic and non-ischemic BRVO eyes compared with the con-
’ trol eyes in both the superficial and deep capillary plexus ( all P <0.05) ,while the FAZ
area had no significant difference (both P >0.05). There was no significant difference
in DSFR between the non-ischemic group and the control group, and the DSFR of the
most severe non-perfusion area in the ischemic group was significantly lower than that
in the non-ischemic group and control group (all P <0.05). There was no significant
difference in macular vascular density of superficial layer and deep layer and FAZ area
superficial layer between the ischemic group and the non-ischemic group (all P >
0.05). Conelusion The damage degree of macular flow in ischemic BRVO is more
severe compared with ischemic BRVO, especially in the deep capillary. DSFR can be
¢ used as a new biomarker to assess vascular density change of BRVO, reflecting the rela-
, tive damage of deep capill lexus.
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{ *ﬁjﬁc] BH & A RS T ¥ B g 4% (optical coherence tomography angiography ,OCTA) M2 4k o A Fo JF £ do 7 A, )

2 % # Ak ML (branch retinal vein occlusion, BRVO) 3% 5& X i% %, &AL M 2 o iR 58 IR 5% B o 37 bb ( deep—superficial flow ratio,
DSFR) Bk B e W L E R (foveal avascular zone , FAZ) @264 £ 5%, Fik W A #4 4 F M BRVO &% 45 4] 45 &
AN R ARIE 3 R E IRk A 1% % (fundus fluorescein angiography, FFA) 28 R 3 B0k 54 # 48, 3 P 4 o & BRVO 23 4 23 1R
(Bhdntn) HF S BRVO 22 ) 22 MR (3E Sk ti) , B LIRS 3480 bk 3 A8 I8 BL60 4 22 A(22 M%) A x4 IB4L, sEATA AL
H347 OCTA 4 & , AR 5P S 24 +.0 3 mm x3 mm 4958 B, A% & 8 5% A4F B 3325 500 3k KR A IR & B i 5 B
B ik % FAZ @A, Bit A DSFR, rbise dn sl 4F 5k dn 20 B ST AR & R 3% W IR % B T L R ik 25 2 \DSFR \FAZ @ AR 84 £ 7,
R HERREERFEESRATE RS ELEZRX DSFR &% & FAZ @42k 204 %] 4 (39.82 £5.01)% . (41.61 =
6. 28)% 0.95 +0.20.,(0.30 +0. IO)mm e S 20 5 A 4 (39.26 £5.07) % (42.48 £5.77)% . 1.11 £0.23 ,(0.32 +0.19)
mm? , 5820 45 % (49.00 £2.72) % (53.05 £3.26)% .1.08 £0. 10 (0.32 +0. 13) mm’. 15 3} J& 2848 1., S a2 Ao 3F 5k fo 221
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REREMAFEHA R, Z2FHALITFEEL(HAP<0.05), miEFAZ BARYLALLEF(HAHP>0.05), E4h
21 DSFR 53 BRI 2 £ F; M 20 5% ® F A2 X DSFR &3k s Ao st AR R T, £ZFH A LT FEL(H A P<

0.05), #etnfAl5E4e mAAgIL IR X E DR B EREREFAZHYRAREZF(3H A P>0.05), &ig

e 2 A BRVO %5 3F 5 2

A BRVO 9% s X fifide sk 8 &, HIE 42 % & F ¥ ;DSFR 744 BRVO ik T FHF 46 A hirEdh, TR BIE R E R T

#4948 2 R4
€S 15
(FES%ES] R774

PRI 45 57 % ik BH ZE ( branch retinal vein occlu-
sion, BRVO) JZ 24 PR s 10 D90 RS0 722 22 i 26— DL i)
PRI s, Bl 0 & J T L 5™ T
P o MR A 0 5 6 4 i A DG HE T DX T AR, AT
W I i — 25 43 O i i B BRVO I i ift %Y BR-
VO, FEIRPRSZEE P, IR HEO6 2 14 1 5 (fundus
fluorescein angiography , FFA ) ¥ 2 8 46 I A PEAYL
L B i A T R A Y B R A, IR Tl 1
T MRYT O . A FRA [ HE Bos 00 R B A v 2
A, MBGR 2 M MAF HI R AR iR o B4k, FFA 2
— PR ARG A )7 1, S —E EIE R . ot
A0 T W 2 1 H 1045 %1% (optical coherence tomo-
graphy angiography , OCTA ) J& it 4F /& i e > 1) — Ffogh
HOR AT LTS B b PPk A0 I R Jok 28 1158 45 22 1t O 1
W) AFE R 2 B4 (superficial capillary plexus,
SCP) IRZT M4 (deep capillary plexus, DCP) 4}
JEAL I A JIK 245 65 6 A i 47, st Ak OCTA & w] DL
B by R0) 43 2 B e M TEHEVE X T AR (foveal avascu-
lar zone ,FAZ) , 5 F| T 7EAL FAZ B9 528, Suzuki
217050 Samara 28 %7 BRVO &R 4F OCTA #:7% %
TR, D0 R S (A0 B A I T K RE | R B Bk
FTCHEE X)) 7E DCP Hh FAE SCP v & AR AT %K
I, DCP i1 SCP fy il 7 #E VRS AEAE A R], YRV Il v
H. ( deep-superficial flow ratio, DSFR) 7] 4 55 - Jxz ke
DCP 5 SCP fAEX it B R, H BT 43 A ke i 2
ARG M A BRVO &35 OCTA WF5Eih D, Aot
SRR BRVO IR 85 X #E17 OCTA £, U
R IR IS ARG A BRVO 5 J2 ML i % B \DSFR J¢
FAZ 10 22 5%

1 #RETE

L1 —fg3es BB (s IR, e 2017
AR3 H 2019 4F 3 A 7 BVt M Hh 0 = B BRI PR
HUHIZ UM BRVO 35 45 i (45 IR ) 44 A BT
GU A 1 e =27 D18 S HARRY 54.4 % K
RAH . IWARRIUE: (1) 4K > 18 %5 (2) Wi &2 BR-
VO P Wbsif " GB35 R 43 52) 5 (3) s 2R 1
BB HEBRARIE: (1) KB BB (S B <5710
s AFAEWLE DR ) 5 (2) 7 2 9 P e 558 i DG 8] S 3R ikt
SRR UG 5 (3) A RSN s 5 (4) BRTE$&
SEAL IR N 2 A LR IO e B sl IR B AR 5
(5) HAUHRA B (A0 58 r S ok BEL 26 M P 4L
WU AESE) o KT8 73 STk B ZE A7 5 (branch vein

AL S F IR LA 7R % i b S 30 R e i 58 B B AR T 7 B 12 4 f % AR

occlusion study, BVOS) 35 55 LA 7ERE FFA £ 25 FH A
I JE5 T 200 45 TC VR X =5 DAY (DA Sy To o 1 T
AT 1 AT & OBl B BRVO, K4
M FRA 5500 IR 23S e afn 20 JE SRl 21, 4% 23
19123 22 1] 22 AR o 55 B O AR R 531 A D S
OMEERRE 22 N (22 R ) S X HREH . ASHIFSE ARG /R
B R AR BEAR S 1 2 B AT

1.2 A& A BIRYATBRAER IEL ) (best cor-
rected visual acuity, BCVA) IR & 2L FAT IR EE 2 {4
AHAH . FFA ( 7% [F , Heidelberg Retina Angiograph ) 7/
OCTA ( & RTVue-XR Avanti, Optovue, Inc, Fre-
mont , CA) 5 £ . Jir A K 25 35 e [A] — 057 B A A G 1)
T A # E o

OCTA X irfy 2 15 35 Y 1 43 A 25 A0 T 1L 45
J{A% (split spectrum amplitude decorrelation angiogra-
phy,SSADA) &%, A 840 nm i K 45 nm #ii T8 4T
BFP 70 000 YR A 4 LLRAS OCTA EIR . LA
PEFLLMH R L, 5P Angio Retina 3 mm x 3 mm &
AR PR 304 2R x 304 REENR, RS
AL AR BRI X A SR 4 D)2
Tl A4 L3 P (4333 R SCP \DCP AN 2 A0 I fisE I ik 4% g
A2 ), I A SO R ZE FAZ, U
o SCP W AR N AIRZ BT 10 wm 2Z 8] Y IfiL
FIX,DCP R NARZE EJ7 10 pum ZARRIZ LT
10 wm Z [A] B A8 X, pl 340 2 40 9 G I 0,
AWFTALAA SCP Fe DCP L, 2R FH 140 5 it fe
A UG EAT AT o R IX e A I 97 286 o Sy K I
RN T AR A 43 . R Anglovue FRF
H 2hit43 SCP A1 DCP Iy % B2 , 3 LA R 16 7 5 IR
75 O R G A2 WF 5% ( Early Treatment Diabetic Retinop-
athy Study, ETDRS ) 4 Ifil. 7t %5 & &1 J& 3 x 3 A% Ifil.
EREEmAs L. RS AW A SR &
AW R R R B TR I B, P g™ Y e
W X A AE SCP il DCP S5 1K IfiL 378 28 B 0 0 4% o
M AR LR 2 B2 A% AR SCP H1 DCP rp R[], j it
SR PR P A% 1 1 347 I 90 %85 B2, SR I AR A DX Y
DSFR ff, £ ETDRS M#%H#F44 T 3 mm 43 55
O [MT 52 P00 i 3 %5 2 FAH L. Y DSFR 7E 3 x 3 ¥
& PP f ™ Y JCHE T XML 5 B2 A DSFR
1.3 Zeit=4# R SPSS 25.0 Geit4i i1 74k
P HT . BAERM x £5 Fon . TR AR
Jr kg, THEGORER S AR A ¢ K5, IF o b
B AHGORHRIY 22 5 o KK =0.05,
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ZRBTGI B (R P >0.05) . 55X IR AH

2 #HR

2.1 —fRER sl ARG 2 S IR BEA BT
R RFFAE LA LR 1, 25 2R 7R i i 28 55
i 2 B AR RS R ] BCVA 25 T77 1T FL AR,

PC, SR ILAFIE SR I 2 BR BCVA 25574 Gt 8 X
SM(P <0.05) , Hifth 22 S o Ge it 22 8 L (390 P >
0.05) . R AR SR ILZH KX L P g ] 7 /= FAZ
TR Z2E S P G A L (#928P >0.05) .

F1 ZHAEAXERKREXRE FAZERILE (x£5)
21 5 fEiY/ % B KA )/~ A BCVA %2 FAZ [/ mm’
e 2H 53.1+10.3 16/7 2.08 +1.98 (0.62 £0.50) logMAR 0.30£0.10

EIH7 Q1 55.7 +10.0 11/11 1.59 +1.26 (0.61 +0.40)logMAR 0.32+0.19
pOgisE| 51.5+7.9 12/10 - (0.00 £0.01) logMAR 0.31 +0.13

P18 >0.05 >0.05 - <0.05 >0.05

P2 {8 >0.05 >0.05 - <0.05 >0.05

P3 {# >0.05 >0.05 >0.05 >0.05 >0.05

TE  PL il i 28 ROAT BRZE LU 5 P2 S ARk i ZEL X6 B EL A 5 P3 SR e i BRI Bk L 4 L 4R

2.2 ZHAZFEMREZEMENME DSFR BLLIR

50T BRAUAH LE , f M ZH A0 I E k1L 26 9 SCP Al DCP IfiL
VS B X W] S A (3270 P < 0..05 ), SR T 14 2 (1]
SCP #I DCP il it % BE X L W] ¢ 25 5= (390 P >

0.05) . ARz 5%} 2 DSFR JoH i 22 5, i dik
i 20 f5 ™ H JCHE 1 X DSFR 00S B 2 R doke 1ff 2 4
REEEM R P<0.05), L2,

Fx2 ZHBFEEWMIRZEE DSFRGXE FAZ fLLE (x£5)
Kl Az IR

SCP Ifijfi%%/% DCP k% /%  DSFR SCP % E/% DCP % E/%  DSFR SCP M % %/% DCP MLi# /% DSFR
3 mm JpIF 39,82 £5.01 41.61£6.28  1.05£0.12  39.26£5.07 448577 1.10£0.21  49.00+2.72 53.05£3.26 1.09 +0.08
Pl <0.05 <0.05 >0.05 <0.05 <0.05 >0.05 - - -
P2 - - - >0.05 >0.05 >0.05 - - -
FHLMIX 42.13£5.76 43.47£7.06  1.0420.13  41.27+5.18 43.95+6.81  1.08£0.22  52.18+3.04 55.45+3.66 1.070.09
PLf <0.05 <0.05 >0.05 <0.05 <0.05 >0.05 - - -
P2 - - - >0.05 >0.05 >0.05 - - -
Z AN 39.65£7.70 40.35+8.28  1.03£0.17  39.58 £6.40 41.53+6.06  1.07£0.21  51.65+3.18 55.49+3.55 1.08 +0.10
Pl <0.05 <0.05 >0.05 <0.05 <0.05 >0.05 - - -
P2 - - - >0.05 >0.05 >0.05 - - -
" ELETX 33.16£8.95 32.15£9.04  0.95:0.20  33.80£7.00 33.05£6.17  1.11£0.23  48.21+2.9 51.97 £4.00 1.08£0.10
PL <0.05 <0.05 <0.05 <0.05 <0.05 >0.05 - - -
P2 - - - >0.05 >0.05 <0.05 - - -
2 PL AL AR S0 2L S % B L P2 Ay el AR R i 41 b
3 it b, #5 X3 SCP DCP Jfil it % B 22 S 4 e Gi it 27 3 X

OCTA F| ] SSADA 533 , 38 2 I o % 252 48 DA 1fi
B 5 T OCT 55 Hi Mg 114 25 53 A AN 1L 387 e Py
AL B, AT 7 A i S5 ek P O A AR ik 225 .
BRI . HET, X BRVO 51 Bl 22 5 (5 1L
il M AN AE . FEARMFIE T, FRATA I BRVO B3 (&
R M 2 RN B 1 2 ) 55 6 B ZH AH E, SCP DCP il
T EY) BN P <0.05) . [k, OCTA fig
FE 1 W BVRO 38 v BE X6 4 145 1 i R 40
Seknazi 2" & CRVO £ #%) DCP I35 %5 B8 /N F
46% ] RESETE B I AR TG E 1 DX A e A1, I i
fiff X — I FHEAE N CRVO 3% FFA K& i 4ehr.
AR e o A0 X ek L 2 DG 2 X T 285
e R IRATHET DCP iy 37 25 B (5 000 I 5 e
™ FE AR B G R V). R T g i 4 RN I s afn 25 A

(¥ P >0.05) e — 43 2 PPAk A0 00 I 47 1) 1
2 B AT REHASREAR I b i 7R BRVO £8 35 (1] e i i
Ry 2= 5. DCP 55 SCP By iy b, BP DSFR {H, 7£
TP A ] e P G X 25 B (P <0.05) , dE
B2l 5 %) 4 DSFR JEA g 22 5% (P >0.05) . fH
SR 2H 5 6 B2 L3, Fe™ i A R T X DSFR i
BREAL (P <0.05) . [AlHY, Yeung 251 % B DSFR
JE—F5 BRVO B BRE/K I 67 BN A 5% 158 10 A=
YikrEY), AR T BBV LG R . 3T Lk
WFFTHRIE , TR A1 % P DSFR (1) R 2 X 4k 325 16 % 1L 7
Bl 727 e o B D B A B — 43 AT 4% 2 I 3 TR Sl
P SEFRATTHEDN , 140 19X R i 5 a8 3 — 2 R )
AIREA 2 DSFR 22 5, iX — ML 7 2Lk — 0
W EAE . [FIIF, 3R A1 & 3 mm ARER Bz 52 Fpups [H X
TR 2P0 O 1ML 3 3 B 0 R R P R 2 L, X 5 LA
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RTROBFSE25 2580 . Bonnin 25" % B DCP J&: i
TR B 40 M5 F I, DCP I8 Vs B X Sk HES Y, 5]
WENZ L # k. Martinet 2617 BF 58 & R, 76/ B
R | A7 AR 2SR D0, 3 2 R i Ikl 1ot A e Bk L
BESWZEBMMENEE, FHit, 2 BRVO FEHCK
FRIK LS 9 R ) = B, DCP P 7K AT RE T i B
B, AT 30 DCP F1 SCP e Z B R |
SCP 540 W i /N gy ok B2 A0 3% , HLA B B o v TR
SR RE S, L, SCP DCP (] #4522 5 A —
e i0] AR NG i

FAZ 2007 5 S8 1 X 48R, 6 4402 | il eIk
2% (CHUHEZN ) 2E R, LA 428 70 1) A 3o 57 B 2 1 45
VRV 2 T4 A5 DA vh s 191500 2 M 3% 32, AT T
AR B TC I X, B FAZM™' ) 4% 2k BRVO
S I PRSI B0 LA B TR Sl KR A TE
T X6 00 0 I L6 14 2% 38 B B RE IX s 2 S8 FAZ T
BFIK/NEABAS . Samara 25 %] BRVO HZHF5T
KI,HRJZ FAZ EARTCH] R, AR ot % B ke
L2 AR 5k 1. 2 B % HE L 79 5 ] 2 FAZ T A4 TG
B2 (HH P >0.05), MALEE"> % CR-
VO W58 & B, 1R)Z FAZ TR B35 TXF B 4, Jit
A AT EE & BRVO (B3 gl i F2 B2 /N F CRVO, i AN
RED IR )2 FAZ [ B s , HASHF YRR A 4
b TR RS

ABFFL 45 R F W, OCTA 1] PATE & Il BRVO
B MRS 5 AL 7 4 8 7 TG % % LA AL o DSFR A
HHTEIPEA BRVO TR 2 L IO S5 1 AR Wb o
Wy, % BT e i 75 AR B 1 %D BRVO 75 ™ o TG 3
FEIX DSFR 45007 #4922 5, 42 11 24 BRVO 9 I [ 1M 4%
SRIMGE B — & BB JE A 2 1 B DSFR 22 7 X — 1
Beo HARMFAAFAE—LEAN R Z AL - (1) AWF5E N 1]
R 91 % B BF 5, REAS 5/ 5 (2) OCTA Fr7E 4
SRS AR B0 D) B, LA % B TG A 0 1 37 T Ao A
(T I s (3) f5 58 FRA K75 17 76 Y kHS T 12 4 AE 7R
G S 37 0 B T S ), RN TG
B AR B0 BRVO Y OCTA #6 25 AIF 58 iR 52
DB R B R A IF S Bk 1M 25 S O B DT AL
1 R AR fap K DSFR 3 — A= ki a8 A BRVO BLA
(TR EAR

S 3Lk
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