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(WZE] BH KIWMEE i ikBL2E (CRVO) fEEBEAKM (ME) BEW B0 K Z g m B £, 7
s MR 100 ) T b E o E R B IR R EE BE )12 CRVO-ME, H B BEE S fR B 459E 19 B 3, 48 TR PR r e &
TR PTP AR S S ARG YT . PR IR YTY 90 d JE, N TGS TWHZ F I 52 (OCTA ) il i 4 48 1 A5 %%
B (VD, @S Hf#xX vD., AN VD LUK ISR VD). 758 0 I R 2 47 45 )2 (RNFL) J2 . T EHAR
(C/D). MALHEAR . MM AEH, MK ZZBMMEN (SCP) MFEZEMIME A (DCP) VD, DL K B BE 0[5
(CMT) %, &R ZihAyy, mAEFFEM S [ BCVA (LogMAR )], RNFLJEE | MK VD, #ALN VD, £
VD. DCP-VD. CMT ¥&JrRiG 2R BA S EE X (B P <0.05), HZn, BCVA (LogMAR ) 54#H4X VD
(r=-0.294, P =0.003), #i#MN VD (r=-0.401, P <0.001). #J& VD (r=-0.315, P =0.001), SCP-VD (r=-0.291,
P =0.003), DCP-VD (r.=-0.258, P = 0.009 ). CMT (r.=0.334, P =0.001) H A, 2 &L R0 SR,
AL VD (B=-0.045, P < 0.001) & CMT (B=0.001, P = 0.018) %[ %2k BCVA (LogMAR ) E.A W, AI7F )5,
BCVA ( LogMAR ) 9728 fk it 54404 VD (r=-0.226, P =0.024). ##%H VD (r=-0.284, P =0.004). CMT(r.=0.241,
P =0.016) WA b HA MM, ZELEMERIRAH, SN VD (B=-0.028, P =0.006) & CMT ( B=0.001,
P =0.023) MAELEX S A A . 538 W0 AAL 3= 1 I 9 I 3 E FE X CRVO I & A AR 2R 2L,
AL VD AT RAAE R A A0 453 405 S 305 7 9 A ) 23 A i )
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Influence factors of visual impairment and recovery in patients with central retinal vein occlusion
complicated with macular edema: a single-center single-arm interventional study
LI Xuan, XIE Like, LUO Jinhua, HAO Xiaofeng ™
( Department of Fundus, Eye Hospital, China Academy of Chinese Medical Sciences, Beijing 100040, China )
Corresponding author: HAO Xiaofeng, E-mail: fummuhao@163.com

[ Abstract] Objective To explore the influence factors of visual impairment and recovery in patients with central retinal
vein occlusion ( CRVO ) complicated with macular edema ( ME ) . Methods One hundred patients who were initially diagnosed
with CRVO-ME and phlegm and blood stasis syndrome based on traditional Chinese medicine in Eye Hospital, China Academy of
Chinese Medical Sciences were involved. They were treated with Quji Tongluo Decoction combinied with intravitreal ranibizumab
injections. At baseline and 90 days after treatment, optical coherence tomography angiography ( OCTA ) was used to measure the
vascular density ( VD ) of optic disc ( VD in the whole optic disc scanning area, VD inside disc and peripapillary VD optic disc ), the
thickness of the retinal nerve fiber layer ( RNFL ), the vertical cup / disc ratio (C/D ), the area of the optic disc, the volume of the
optic cup, VD of the superficial capillary plexus ( SCP ) and the deep capillary plexus in the macula, and central macular thickness
(CMT) . Results After treatment, best corrected visual acuity ( BCVA ( LogMAR )), RNFL thickness, VD in the whole optic disc
scanning area, VD inside disc, peripapillary VD, DCP-VD and CMT had significant differences before and after treatment ( all P <
0.05) . At baseline, BCVA ( LogMAR ) was significantly correlated with VD in the whole optic disc scanning area (r.= -0.294, P =
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0.003 ), VD inside disc, optic disc (r,=-0.401, P <0.001), peripapillary VD (r. = =0.315, P = 0.001 ), SCP-VD (r, = -0.291,
P =0.003), DCP-VD (r. = -0.258, P =0.009 ), and CMT (r, = 0.334, P = 0.001 ) . Multivariate linear regression analysis showed
that VD within the optic disc ( B = =0.045, P < 0.001 ) and CMT ( B = 0.001, P = 0.018 ) had a significant impact on visual acuity.
After treatment, the changes of BCVA ( LogMAR ) were correlated with the changes of VD in the whole optic disc scanning area (r. =
-0.226, P = 0.024 ), VD within the optic disc (r.=-0.284, P =0.004 ) and CMT (r, = 0.241, P = 0.016 ) . Multivariate linear
regression analysis showed that the changes of VD within the optic disc ( B = =0.028, P = 0.006 ) and CMT ( B = 0.001, P = 0.023 )
had a significant impact on the improvement of visual acuity. Conclusion The blood flow perfusion of the main vessels in the optic

disc is of significance for the occurrence and recovery of CRVO. VD within the optic disc could be used as a new biomarker evaluating

visual impairment and prognosis.
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P S rh e i ik BH %€ (central retinal vein
occlusion, CRVO ) S ULAS R I BRI A s, 2
R 10 e DK BEL 2 s 28 f Ry T B — NS, R
0 0.13%'". CRVO £ A, HRREEK, /)7
S . S KBS AN E P, BRI AR BE DT —
HAERBE IS, BEBEKP (macular edema,
ME) J& CRVO f# WHFF A, l 250 71 2R
TR, ER B AN R, A
I, XFF CRVO-ME B9, I PR 77 3 B A I
N SIS N B A - (vascular endothelial
growth factor, VEGF ) ZRZyWIE R —LRIGIT7 L
2024 45 e [0 0 JIEE e K BHL ZE I 29T B AR & K
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W2 E % (optical coherence tomography
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AL

AT 28 T [ B2 g AR A o 12 3 2 53
S RAE (HEPES . YKEC-KT-2019-004 ), i
ZAXE WFIE R R, IFEE R EA .

1.2 IR

CRVO MR#7 FHRERPHL (1T, 10 mg/mL,
B 25 H 0.165 mL, Novartis Pharma Schweiz AG,
SEE, ST 25 SJ20170003 ) BEHS {4
S ARYRYY , RRBIS AR TST 0.05 mL, 4 30
KAATES 1R, #LE 3K, RN, 4 THEELHE
257K F M, A H R —5] 200 mL, 4324 2 1y,
RN R, 2T 90 d. A 4%
THEARZT 10 g, 465 g, AH20g, Y
H10 g, MWHN4E 10g, EEE 10g, K8 g, 1k
X 15¢, B 5g, =L#K™3g.

1.3 Bk

PN BH T HL RIRIT T 90 d P& LR EE
E=g

1) S IEM ST (best corrected visual acuity,
BCVA ), & FHH- A 7 s AL 0 5 22 AF 58 /N
2N ) (Early Treatment Diabetic Retinopathy Study,
EDTRS) #1713 (XK100-08, 65 cmx 60 cmx 3 cm,
T B B R R A A, P ), S5 R
LogMAR 71 .

2) MELIME B (vessel density, VD), {fF
MBI VD, HEN VD DL VD, i
I OCTA (A2 ME-AAH T WIEFHL RTVue XR,
2 [E OPTOVUE 28 H] ) #E47%E . 7E Angio Retina
BEUE, FHEREELX 4.5 mm x 4.5 mm,

3) BWEEHO MRS (central macular thickness,

CMT), HEBEXIEZEBANME M (superficial capillary
plexus, SCP) K % 2 E 40 IfiL % M\ (deep capillary
plexus, DCP) VD, i ff OCTA #7454 . 7£ Angio
Retina BT, FHEHEBHEX 3 mm x 3 mm,

BB I7 e BUE I R T RTEUE, 132067 RT
Je AR
L4 Tk

R SPSS 23.0 #EATHE A AR, IEA T
HPORHAY £ s8R, HJE HOBCR FHBCWREAS ¢ K50
JEIEE AR M (P, Prs) FR, AiJEL
BOR AT o R . AH A 73 A K H] Spearman
PBRAHIC AT, R G R B 4 (B (1rl ) > 0.8
FoRWERMIZE, 0.6~<0.8 RHRHIZE, 0.4~<0.6 K
SEREEERISR, 0.2~<0.4 NSHAISE, <0.2 MHLESHISRE
BUCAHOG, 2 HE L 11 A S 0 18 i 200k
LAXUI P < 0.05 R e A geitr i L.

2 & B

21 —BIER

Y5 A CRVO-ME J% 100 7], 4Fi% 35~88 %,
VI (605+124) %, HYE52 100, 2otk 48 B,
BT #2590 d IRY7 MO, KA IRERE 4 5
AR, ToRETE .
2.2 CRVO RRIGITRIEI S RIRFEH . MRS
B

BCVA (LogMAR ). RNFL JE R 4= 43 45 4
X VD, ##N VD, #J8 VD, DCP-VD K CMT i
SrT e Z S WA g% E X (¥ P<0.001), W
= 1.

&1 CRVO BR&BITEIEM A RRESE L E

Table 1 Comparison of visual acuity and ocular parameters before and after treatment in CRVO eyes

ydfi}
B H 0 BCVA(LogMAR)  RNFLJSE jum  oPbbid ]

AN

X VD%  VDI%

#4J85 VD/% SCP-VD/% DCP-VD/% CMT/pm

YAYFHT 100 1.00 (0.60, 1.40)
YAIFIE 100 0.50 (030, 0.70)

157.0 (123.0, 182.8) 42.03+5.93 43.32+£5.22 43.29+7.59 40.01+5.59 39.58+6.47 485.5 (344.5, 677.5)
116.0 (103.0, 131.8) 45.51+5.59 48.03+6.02 46.17+7.26 41.14+6.65 4248+7.57 238.5(218.3, 255.0)

ARfEE 100 -0.50 (-0.13, —0.80) -29.5(-9.25, -59.5) 321+4.58 4.71+533 2.88+508 1.13+6.79 2.90+7.57 -196.0(-107.3, -414.3)

Zlt -6.123 -6.735 =7.004
P <0.001 <0.001 <0.001

-8.841 -5.669 -1.663 -3.826
<0.001 <0.001 0.100 <0.001 <0.001

-11.020

2.3 M CRVO-ME IR LR %

Spearman FRAHICHE 73 #1275, BCVA (LogMAR )
HAM#EHEMX VD (r=-0.294, P =0.003). M
N VD (r=-0.401, P<0.001), #J& VD (r=-0.315,

P =0.001), SCP-VD (r=-0.291, P =0.003), DCP-
VD (r=-0.258, P =0.009), CMT (r=0.334, P =
0.001 ) HAMCHE, Hr, S5WEN VD A
o ULER 2,
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%2 CRVO R BCVA (LogMAR ) 5 RELRIS
5P S
Table 2 Correlation of BCVA ( LogMAR ) with age and
baseline ocular parameters in CRVO eyes

m H T, P
AR -0.169 0.093
FEH C/D -0.008 0.938
SRR A -0.023 0.820
PARRF -0.029 0.774
RNFL J5 & -0.003 0.978
EMEBLHFX VD -0.294 0.003
WAL VD -0.401 <0.001
#HE VD -0.315 0.001
SCP-VD -0.291 0.003
DCP-VD -0.258 0.009
CMT 0.334 0.001

X LR BCVA (LogMAR ) (5200 [N R k7 £ &
ZePERIA 53T, PN VD (B=-0.045, P <0.001)
K2 CMT (B=0.001, P=0.018) % 1 HAG M (F=
11.252, P<0.001, R=0.188), W3 3.

%3 CRVO REZ BCVA (LogMAR ) ZEZ 1M 3
Table 3 Multivariate linear regression of baseline BCVA
( LogMAR ) in CRVO eyes

Wi H B B SE ! P
g 2.686 0.591  4.541 <0.001
MAEN VD -0.045 -0.339 0.012 -3.656 <0.001
CMT 0.001  0.224 0.000 2.416 0.018

2.4 W CRVO RBULIERNER

Spearman FRAHIC/MHT 7R, BCVA (LogMAR )
s A 54 VD (r=-0.226, P =0.024). i
W VD (r=-0.284, P =0.004). CMT (r=0.241,
P =0016) B La BAFOCHE, Hr, 598N
VD ARG Ao . WL 4.

X} BCVA ( LogMAR ) 28 {b it i#k 47 2 LA [l

%4 CRVO R BCVA (LogMAR ) T E5RMSHT
wEREXME
Table 4 Correlation between BCVA ( LogMAR )
improvement and ocular parameter changes in CRVO eyes

m H T, P
RNFL &AL & -0.055 0.588
EMEHRX VD B & -0.226 0.024
WAL VD 28 ik i -0.284 0.004
% VD A -0.118 0.242
SCP-VD 284k i -0.020 0.843
DCP-VD ZF{k it 0.010 0.920
CMT 751k & 0.241 0.016

KT, MEEN VD (B=-0.028, P =0.006) & CMT
(B=0.001, P =0.023) B2k X AL 5o
s (F=7.173, P=0.001, R>=0.129). UL3% 5,

&5 CRVO R BCVA ( LogMAR ) ZHE&EL 40O
Table S Multivariate linear regression of BCVA
( LogMAR ) improvement in CRVO eyes

mi H B B SE ' P
B -0.249 0.096 -2.578 0.011
MALN VD 25 {kie -0.028 -0.267 0.010 -2.810 0.006
CMT 78 fk 0.001 0.220 <0.001 2.312 0.023

3 i i

ME /& CRVO 34 5% WL IF & e, KA
HEFE I EZ B, EEA Wk,
AP AL ) JEE Akl DA Sy 2 I - R DR 5 % T i
BEIRM I, BRI B2 25 DA R S5 [ R B2
S RE 1) RVO & GRS R B 38 (A s 14 S bt
VEGF Z5IVE N IR T TS 1 (RS R,
U VEGF 1697 IR I AR, Z2/DFEE 6 IR K
DL AR TS, DL 2~5 SERYIREEIAYF S, )
FHMEARYE ME 835, 0T LASZ 35 T B 5 (A s b 28
KANFE AR, (BT REE S22 R 557,
T CRVO &5 A4 B Ailf 2 P 28 A = T3 ik o 3 %
W SZBH,  ASHIR SR A5 A S a3 S A
AR, SRABRERAYIR T 1 RS, ESEST 3
AT %, B TR S R AT BT
LI BB L T TIRYT, WIRITACE R, A
IrJa, 7. WA R A SO TR B AN I A I
VLT R 445 BIARGF (4 T, 2 5] % 3 B DX A D) i
K -t A5 B AR G () D2 i

SRR G WA B3 SRS R R, A
WK LRSS AT A M A i, S5
7N, BEERET CRVO IR )55 40 45 450 S B B 45 )23
8 I R R S AR G [ T BCVA (LogMAR ) %
/N, ARFRSEBRLT ty, BRIOh IE g ],
Hrfr, WEAN VD A RSRI IR R . fEREE—
Tl DR BgEh, A28 RIpsR g A . %
FMEE TR, WAL VD X fEEIE ]
S, T CMT XL A el 5, X427, LM
T2 I ) L3 T 1 A S MIE K B AR B
H CRVO IRAL 0 E 2R E

ZaiaIriE, WML S2UE VD, M
£ VD AL R AAESE CIEM S ), 15
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CMT A8 b i 52 IEAHOC (f g sgmd ), XA BEAE
g, WA, ZELERIRST TR,
ALY VD 11928 A6 6 B0 g 0 48 55 A 1E [l s ), i
CMT 78 AL X0 7 ) 2 i A B 1) sl o 2 R DX A
W R PO A ) 5 R Sty VR AR SR, W
Do B JEE . LIRSS PN 2 S A 2L . A1 S A
PR A S B PR IR | SRR R D) B 8 1 e
DL R BB, 5 RVO HR B0 ) TS B WA 56
PRIk, CMT AT DB S Al 7 1) 32 48 LA Kk 52 1
o TR A A PR 0 R e e e o 5 2 1 R 3K 1
BB, DA I BH 2 T SOk e 0 A, a3
NG OLHEE TR I TG E M ™ AP VD 22
TR T B AL 3 A A TR R, e XA
W5 B A BRI, X AT CRVO A&
Pl Wei % 25257 53 i RVO W58, G045
2119 HRVO R, 5 1393 HXF A& 2 HHR &
1 178 HIEH IR AT 5387, &3 CRVO HR A Xf
] A 37 52 HIZ 457 3¢ B0 4 ¥ B5E K AR 25 ) T 400 199 s J% fik
26 B A0 0 A T A R, T RVO IR IX B 48
[lIKER7 REEE o) M N WS L R S B N O D By 1
1, AN VD 0] LLAE Sk CRVO HR AR g W
(T br B . TRIERE, i P 2 4 R i 400 o i
2T LA A I T T 1 & R kR K TR
HE B RHEZEWMEM. BB IR CRVO
S A s R D P bk e L 3 R A LA AR Ry < 4%
T 1 RN NN LS el 7 S a2
BH” . EPR Y RBR I B E =, B “#E817, iR
A g E R RIS, BY @, bRAHeas, vl
KRN TR WS R AT BRI A AR
I, TR CEE, AR, I, R
MALEE; REE. =L, gk, NEZ, BRI
AR, WARKBN; Ed, 405, #EFRIm,
TAMKE L W BREZ, A2, SR, BB
11, MR N4, THBOEMRB, Hok
2y; BiRG 5125 BAT, BKEOR, M2 ;i
A, AL R, B, MR
R R, HEPBLUEL ITRENS 5 2 B S A5 G
WG Z 4 T, Ry LB, &= M0E
W, BGEM i sh fisk, B Z PEMG T, SRR
A, PhHEHH, BAKE 4K . X CRVO-
ME [36I7 AN RE R T ME X — I ZAESFTIRYT
o EE A IR i A X B S B i, DA PR AL
%, A HERMEEA RIS

AT A AR A R — K BERE, 251

B NBEACERMEE RS, fE7E—En R Ry, 16
A gE o A T 2 D S B, R — R T
ST R 2R . A 5% 56 4 B0 4% 7 1 W E
5, AN R B HEIE R R B AR R, H AT
SRS H T IR R, A5 R s o
A FEILA TR R, HOMFEAR A, LIRSS
WY AT EEE . ABESEREVI R 90 d, B, K
REREEF| 400 f 3 B ME B M%S R, WAEG 4L
MBS KOS A, #h e s, 2P
Bl LA VD X 25 EL L B ME TR B (0] S5 A9 52
Wi, FFANFE 7 A e T 45 ) o

i, ARBFIR AL, WEEAL 3 i A A I
FEFEX]F CRVO W & R RS, AN
(18 1L %88 B P LA Ry EAG 0 0 4 43 B 0 s 1Y)
A bR

FlgR MR A AR ALEH L, AEF
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