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Abstract

e AIM:. To quantitatively evaluate the macular

microvasculature and visual function in patients with
macular edema secondary to retinal vein occlusion (RVO)
by optical coherence tomography angiography ( OCTA)
combined with microperimetry.

e METHODS: Totally 36 patients ( 36 eyes ) with
monocular RVO complicated with macular edema were
enrolled, including 15 patients (15 eyes) in central retinal
vein occlusion (CRVO) group and 21 patients (21 eyes) in
branch retinal vein occlusion ( BRVO) group ( all with
superior temporal vein occlusion), 15 age - matched
healthy subjects (24 eyes) were included as controls.
OCTA was used to scan macular retina in the range of
3mmx3mm in all three groups and measure the vascular
density (VD) of superficial capillary plexus ( SCP) and
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deep capillary plexus (DCP), the area of foveal avascular
zone (FAZ) and the central retinal thicknes (CRT); the
retinal mean sensitivity ( RMS) at 10° was measured by
MP-3 microperimetry. VD and RMS in BRVO group were
further divided into lesion area ( superior), non - lesion
area (inferior) VD and RMS. The lesion area and non-
lesion area of the control group were divided according to
corresponding regions of the BRVO group. The changes of
above indexes in CRVO group and BRVO group were
compared with control group respectively, and the
correlation between RMS and VD, CRT and FAZ areas in
CRVO group and BRVO group was analyzed.

e RESULTS.: The overall VD (SCP and DCP) in CRVO
group were lower than those in control group (t= -2.536,
P=0.016; t= -8.834, P<0.001); the area of FAZ was larger
than that in control group (t=3.354, P=0.002); the CRT
was thicker than that in control group (t= 13.888, P<
0.001) ; the overall RMS was significantly lower than that
in control group (t= -6.250, P<0.001). The overall VD
(SCP and DCP) in BRVO group were decreased compared
to those in control group (t= -5.186, P<0.001; t= -5.238,
P<0.001); the VD of SCP and DCP in the affected sector
were decreased compared to those in the corresponding
sector of the control group (t= -5.611, P<0.001; t=
-6.940, P<0.001); the VD in the unaffected sector was
significantly less than that in the corresponding sector of
the control group only in DCP, but not in SCP (t= -3.047,
P=0.004; t= -1.459, P=0.156) ; the area of FAZ was larger
than that in control group (t=2.722, P=0.011); the CRT
was thicker than that in control group (t=7.764, P<0.001) ;
the overall RMS was significantly lower than that in
control group (t= -10.931, P<0.001); the RMS in both the
affected sector and the unaffected sector were lower than
those in the corresponding sector of the control group (t=
-13.183, P<0.001; t= -8.074, P<0.001). In CRVO group,the
overall VD of SCP and DCP was positively correlated with
the overall RMS (r=0.571, P=0.026; r=0.813, P<0.001)
and the area of FAZ and CRT was negatively correlated
with the overall RMS (r= -0.621, P=0.014; r= -0.533, P=
0.041). In BRVO group, the overall VD of SCP and DCP
was positively correlated with the overall RMS (r=0.465,
P=0.034; r=0.611, P=0.003), and the CRT was negatively
correlated with the overall RMS (r= -0.547, P=0.01),
while there was no correlation between the area of FAZ
and the overall RMS (r= -0.421, P=0.057).

¢ CONCLUSION: The combined application of OCTA and
microperimetry can corresponding quantitatively evaluate
the structure and function of macular area in patients with
macular edema secondary to retinal vein occlusion,
providing more detailed information for clinical decision
makers to explain the disease well.
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AT TR TERER A x+s F£ox, =41 VD FAZ AL CRT,
RMS S AR S48 )2 18504, 4 [H] VD \FAZ T CRT,
RMS J AR 1 F AR R A ST R A ¢ Az 56, 14 1) B R 5510 1) B
BRI R KK, CRVO 4 ) BRVO 41 RMS 5 VD FAZ
AL CRT Y55 R 4341 K F Pearson #H5& 207, P<0.05 4
ERAGIEE L,

2HR
2.1 CRVO A58 ARy VD,FAZ m#2,CRT & RMS %
REELE  CRVO 4 %Ak VD (SCP . DCP) %%} HE 2H 243k /b
(t=-2.536,P=0.016;:=-8.834,P<0.001) ; FAZ T FLE %
MR R (+=3.354,P=0.002) ; CRT % B4 3 (¢ =
13.888,P<0.001) ; % {& RMS % % B8 2 B 5§ [ A% (¢ =
-6.250,P<0.001) WL 1, 1.2,
2.2 BRVO A58 4AH VD.FAZ E#,CRT & RMS %
HEgtkB  BRVO ZH#&4K VD (SCP F1 DCP ) 5%} 18 2H 447 sk
B (1=-5.186,-5.238, ] P<0.001) ; 5 25 [X VD (SCP,
DCP ) B} REZH AR I X 38 357 B S 92D (1= -5.611,-6.940,
] P<0.001) ; AJgZ5 X VD ( DCP) %% BEZH AH 17 X85 i 21>
(t=-3.047,P=0.004) ,KJHAE X VD (SCP ) B X} I L AH
X R IG I 2FE L (1=-1.459,P=0.156) ; FAZ 1a X
BT IR R (¢=2.722,P=0.011) ; CRT % % FR 41 3% fin
(1=7.764,P<0.001) ; B & RMS %5 X} B8 26 B i F&AIG (0 =
-10.931,P<0.001) ; 4% X S A9 45 X RMS 48 % FE A1 AH
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%1 CRVO A5xtHR4AH VD FAZ TF.CRT & RMS Lt XEs
2157 A VD(SCP) (%)  HKVD(DCP) (%)  FAZ [fA(mm®) CRT(pm) H A RMS(dB)
CRVO 4 46.06+2.34 41.32+3.74 0.461£0.117 748.73+139.36 18.45+5.33
papileE| 48.74+4.25 53.48+4.43 0.344£0.098 247.46+13.99 27.29+1.62
t -2.536 -8.834 3.354 13.888 -6.250
P 0.016 <0.001 0.002 <0.001 <0.001

TR RIS RVO fBE R AH VS AC 1 (RN

%2 BRVO AL5xf8BAR VD.FAZ E# .CRT & RMS tt%& XEs
S BRVO 21 Xif HEZH t P
#AK VD(SCP) (%) 40.03+6.87 48.74+4.25 -5.186 <0.001
JEAZIX VD(SCP) (%) 36.89+8.40 47.97+3.60 -5.611 <0.001
AIRALIX VD(SCP) (%) 46.61+9.02 49.73+4.11 -1.459 0.156
1K VD(DCP) (%) 44.74£6.67 53.48+4.43 -5.238 <0.001
JE7Z X VD(DCP) (%) 35.45+11.75 54.54+4.87 -6.940 <0.001
FIGAE X VD(DCP) (%) 52.22+6.79 57.67£5.20 -3.047 0.004
FAZ T (mm?*) 0.476£0.202 0.344£0.098 2.722 0.011
CRT( wm) 449.95+118.79 247.46+13.99 7.764 <0.001
# AR RMS(dB) 19.45£2.92 27.29+1.62 -10.931 <0.001
A X RMS(dB) 14.88+3.89 27.18+1.90 -13.183 <0.001
AIRAZIX RMS(dB) 22.25+2.51 27.69+2.00 -8.074 <0.001

T X IR [R5 RVO SBE AR I AR R A RN

2.3 CRVO A%k RMS 5%k VD .FAZ m#R & CRT i
fAxM K RMS 5% K& VD (SCP.DCP) 3 & IF # 5¢
(r=0.571,P=0.026;r=0.813,P<0.001) , 5 FAZ T
CRT #J 2 AAH (r=-0.621,P=0.014;r=-0.533,P =
0.041) .
2.4 BRVO A%k RMS 5%k VD FAZ @2 & CRT i
Xt K RMS 5%{K VD (SCP . DCP) ¥ & IF M ¢
(r=0.465,P=0.034;r=0.611,P=0.003) , 5 FAZ I X
A (r=-0.421,P=0.057), 5 CRT MK (r=
-0.547,P=0.01) ,
31Tie

BARJCATE L MH F FFA H538 T RVO A (4 41 09 % 1fi.
AR B TG RS A R T2 R R I R &
OCTA 1] LIAER APERBIX 4> SCP K2 DCP, I Ha =1k VD,
A5 R I CRVO 44 52 BRVO 41 SCP .DCP %4k VD # %}
TR A /L, Kang %5 ffi il OCTA X} BRVO (34 ¥ BT
3mmx3mm Y5 FEM AL VD /2 & 438 & L. RVO R
R AIGE 5% g (U] VD Sk 2T 0] HR i B AR
BRVO (&) 21 BRAP A 18 HR (85.7% ) 1E Ifil 45 BH 2 [X 1
FzEHUL M SCP K DCP o VD IR IX B8 | 5 AR v
— 3k, ARWFSE R BRVO 4143 X 45 5 o . AR AR X 5k
SCP \DCP 1) VD HxF REHR AR R X 3 34 B Jd i /b | 22 S 3404
it X, ARG KB VD %%k B AR AH R X el i /b
{HALAE DCP 22 5 A G4 S, 145 S 3 AL ) 5
3 S i Tk L ZE %) 1 300 45 4 A0 AR I JRy R 9 A8 IX 3, 4>
BB IX LI 4546 ¥4 32 52 i DCP # VD U8/ %58 SCP B i
BEAE SCHR S RVO AS R TR JBE A9 A0 00 55 6 41 1fi 4 I 1k A 7
PN BRI ST 7R c RVO RS B I A5 0 v s 2L, 7 1R I B I
HRE A LA X B B & X 5 AR E IS 18— 2, Paques
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B % RVO B3 OCTA BEWES K IR, VD FEARIX
I8 K i DX LA A s G — B R VD B R AR T RE 2
P T I o A A B TR AR R SR 5 A 1 5 e 0 s
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Xif B BE X AL E HL AT BRI, OCTA fE A% 3 b b UL 58
FIPLIR 25 H , IR X FAZ 1 BT 5 e, BRI K
S T OCTA 7£ RVO AR, O T s P74, Bl i
TEHEIE 2 W), OCTA 2 W & FAZ [ B 7] 52 AR5
Adhi ZEU ] OCTA X 23 5] RVO f3# & 8 i 4F i DT e
ROMERRE XS FE 4] 9047 LU A & B, RVO AR R FAZ 1 A4 %)
A HIR Rz A e Xk BB 2 3579, X M HR FAZ o AR 4 fade B
STREZHY K . Samara 2517 OCTA W& FR ,BRVO
H FAZ 1B AL B R 2 AR IR, 5 2 244,
Suzuki Z£" SR A BRVO F1 CRVO HR 1 FAZ T FR%
KOCHBREREREMMEZ, 1A, %05 &K, CRVO &
H 1 FAZ THF L BRVO S5 K, B9 CRVO IR 1Y
SEXIIR A VEGF /K F 2T BRVO R | % & 19 VEGF 7K-F
53K FAZ TR 56, ARBF5E LB, CRVO 41 &% BRVO
2 FAZ TH BN BAL 18 K fHoR & B CRVO 3 19
FAZ TH 5 BRVO BE Z 47 B 25 5, B B AR FE A
HEUNE BN BRI KX FAZ SEF7T55 2005 T
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XL N 2 3 AR () FAZ JEAT 5 B 43, DA 3 A &5
Rpy2e5, WX RVO i OCTA MG M % &, FAZ
T 1 6 0 1765 R ARG B I A o 1) A 2, X S 7 —
FEFRE AT LR RVO B3 FAZ ALY K, B BE /K Aib Xif
HEIARJE] 78 20 1058 () AR 2 7 XoF kB 285 A 1 Al 2R th e 1)
THEM.

CRT Ay 2P RVO 5 8 B i 7™ SR 2 1) 32
e bR 2 — AW B8 CRVO 20 52 BRVO 2H CRT %%}
WAL I A CRVO 415 BRVO ZHAH L ,CRVO 44 CRT
H T HE OB H CRVO ZH /K v B sk i, 78 /7 3 B
BEIX, 1M BRVO 417K i i [ 5 B T 28 X 38, Noma %51
5T & B RVO S 8 BE/K b 4 & A= 5 v o 111 ) B £ 340
FIREIRA I, ARWFSE % &, CRVO TH0E #5 % BR 14 75 BBl 4%
T, JRE IV T TR Z A AR X R e e R R R PR
CRVO 41 CRT H4 & 0] 2 HK Mu 3z, 5l %5
IR I R A AR 22 A0 D0 IS e Bk i 457 L 2 I P I P9
IR T e 5 | VAR B U 5 2 AE B L3t 31 77 728 A 0T oA Bz 44
JHLEA) 4540, AT 8 DR R D) B P 5 It 5 0 ok A £ 35 8 ik At
AL, 0] 5] A0 0 B 4L, i A 40 i K Bt Ak,
Miiller 20 5 K5 7K M 41 4 2 8] 46 125 21000 9 J5E PN 4 6
MM AEIER EE P, Maller 418 B9 53 45t A2 3F T 55 5
IK PR

e A3 (5 0 0 1 R B B A T BE S48, (HA0 7 0
AU et MTh e T 5 RVO H 45 728 IX I 3 b &%
R BB, LA DB S — A DI RER A, N
e g T fE T EL AR R B R B BE X D RE . MP -3 1
OB 13 2okl P i ) 30 ) 2 AT 5 A0 P B R ) e
BEGURBE IR, 0 S A0 7 AN BETTAR Y Hh e 1 o e 5500 ) 5 )
B8, B Z MR BRIZ sh S AR e PR, ABIF9E g
OCTA M BE 3mmx3mm i3 B UL 25 44, DA I A 400 B
JEHE S 2 AT B T BE X 10036 B, ASBFSE & B CRVO
2} BRVO 4% K RMS %5 X} 18 2 #4781 2. F %, BRVO 41
I A8 DX 4 RMS 85 %) HR 2 A 7 X35k BH 8 B, R A DX
RMS #00F BEZH AR . X380 F [ 5 VD REAR 19 2518 — 2K
BRVO 4L AL X () RMS 52 3] T 9% K, A5 38 i %
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