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Abstract

¢ AIM.To analyze the correlation between optical coherence
tomography ( OCT) parameters and central retinal vein
occlusion of macular edema secondary (CRVO-ME), and
compare the clinical efficacy of ranibizumab combined
with laser photocoagulation and ranibizumab alone in the
treatment of CRVO-ME.

¢ METHODS . There were 43 case with 43 eyes of patients
in CRVO-ME diagnosed in our hospital from January 2020
to December 2020 included in the present study and
divided into two groups, namely A and B. Patients in
group A were treated with ranibizumab combined with
laser photocoagulation, while patients in group B were
treated with ranibizumab alone. The structure of outer
retina and “SAVE” scores were observed and estimated
using OCT and fluorescein angiography ( FFA )
examination before and after the treatment at 1, 3, 6,
12mo, and then analyzed their correlation with best
corrected visual acuity ( BCVA, LogMAR). The BCVA,
central macular thickness ( CMT), intraocular pressure
and average number of drug injections were also
compared between the two groups before and after
treatment.

e RESULTS: At 12mo after treatment, the BCVA in the
OCT baseline external limiting membrane ( ELM) intact
group and baseline ellipsoid zone ( EZ) intact group
before and after treatment were significantly improved
than those of the fracture group (0.47+0.16 vs 0.21£0.15,
P=0.013; 0.44+0.20 vs 0.25+0.17, P=0.008). There was no
statistically significant difference in BCVA changes
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between baseline RPE fracture group and RPE intact group
(P>0.05). The number of patients with “S” and “A” at 1
score decreased significantly at 12mo after treatment in
both groups, the BCVA of patients with “V” and “E” at 0
score before treatment was significantly improved than
those patients at 1 score (all P<0.05). The BCVA and CMT
of patients after treatment in groups A and B were both
significant improved compared with before treatment ( P<
0.05). There were no significant differences in the BCVA
and CMT in the number of drug injections between the
two groups (P>0.05). In addition, there were no severe
complications such as secondary glaucoma and
endophthalmitis in both groups.

e CONCLUSION. Baseline status of ELM and EZ,
presence or absence of vitreoretinal abnormalities (V),
and focal leakage ( E) could suggest the treatment
efficacy of CRVO - ME. Ranibizumab in the treatment of
CRVO - ME demonstrates prominent efficacy and great
safety, and there was no better effect was observed when
combined with laser photocoagulation.

o KEYWORDS: central retina vein occlusion; macular
edema; optical coherence tomography(OCT) ; efficacy
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A0 X I JhK BELZE ( retinal vein occlusion, RVO) £ 4541
X RS o % Jhk FHL 2E ( central retinal vein occlusion, CRVO)
A R JES 4 S e B L S AL P4 OR300 D 85 i A
P, HL A A I TR 2Ok L R B K RE £k RTORE R 9
2020 BRI (ME) J& $ 8 CRVO S ol 122k
B F2 B A AE , He e il P R A K R (VEGE) 5 2l -
PR B R A T8, H TP VEGF 2597 32 T IR A%
TBIT I R ST FN Meta 4347 A9 25 S 32 H5 H T CRVO Y
—2R¥RIF Y BRI, CRVO BF T RES N ME B &, H.
W B TE 2 IRIT IR RO 5 225 #E BT VEGF 2443k
LR, LR IO S BE R CRVO 4k % ME( CRVO-ME) 1
FRUEIRIT J7 ik, AW BB Mot T W2
(OCT) %3505 CRVO-ME 105 AR C 1, ML 75 Bk o
LB A OO LEEAR 5 A R BR B PTIA YT CRVO-ME (11
IRIT R I 4
1 3 &EIAE
1.1 3% $EH 2020-01/12 FEE IR BHIIA B9 CRVO-ME
BE L AFRUE . (1) L ZBUT 608 | IR R RIS i
BHEIER (FFA) Fl OCT K A I 612 Jy gk i A CRVO -
ME B EE 5 (2) WIIR & FLG R < 3mo, HEBRARME: (1)
HoA 51 2 ME F9 R0 100 48795 (An o 0 J5 53 =2 Dk BEL %€ e
LR X I 2 AR P O P JIES A2 ) 5 (2) BR AR 2 32 1 R
W OO CEES BT VEGF 259TR9T 5 (3) A-1E AT BESZ A A0 )
H AR . AW A BE R P 2 1 A d it i, i
H R HRIE AT T AR E SRR E S,
1.2 ik
121 REMEE  BEERITHN RIS 1.3.6.12mo HH1T
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PR IRBM G A, A A AL 5 I 2 B A F IE AL 7 (BCVA) (R
JE(IOP) (BB kT A W W A0 | a) 32 4G HR 8 % 0 R OIS 4%
5. .SD-0CT J FFA, BCVA 3k H B Fr o5 i 20 77 220 5
LogMAR {H# T80 /0 Hr, WA 256 F & A9 @l 4T =
X} SD-OCT FEZ (1) ME |8 BE H 0 MR B (CMT) A1 K
AR 2 IS F R AR ST VAL R A BT, WL I A1 2 1) A
PR ELFE SD B (external limiting membrane, ELM)
[ AT (ellipsoid zone, EZ) P M A 2 |- J% JZ (retinal
pigment epithelium, RPE) , ¥ ELM .EZ RPE HPIRZES AR
SEARCFIWTZLIRAS . 52451 ELM \EZ RPE & SR — 4% % 4%
PRI S SR 28, 224 5 I S5 £ 3 25 P e e mOAS I B, ELM
EZ RPE # & W%,
12238 AiE R HEZERBITW I 0N A B
PIgH, A 4R R TR BR BT A OO BEAR IR, B 4l
SRR PSR BR B HTIRYT . R A “3+PRN” Jr kAT H
BREGTIRYT , WV A EAT — IR B IS A B 25 W 1 5, 7% 252
ST 3mo, B 5 E W E A, iR B BLLL R B, 75 FRR AT
PSR 2R YT - (1) BT 9 3R 22 1 B LI
FECRA AR R0 R Y Bl e b R B S (2) CMT 34
>50wm ; (3) AFFEBT I B L I | BHLZE SRR Do) B A= 1 45
L D0 R4 S B A T A R R ERTT  2wk JE iR T , B
IR B S0 110 T8 B S a0 B 7™ P A0 DX K b g o
WK h 532nm, YEBRERE R 200 ~ 300mW , BE G E] 0. 2 ~
0. 3s, JEBE 40 100~200wm, JE R 1T ~ M ZOGHE, SCHERY
bR 1 AEBE AR
1.2.3 MBI BEMIRITHTENAITE 12mo N4~ Fl
VI ] £ BCVA (LogMAR) \CMT R Fe - 24 25 49 7 55 1k
ARG I ZAE . RIS AT ENAYT S 12mo N 251> Bl 15
B B A A ZE A RS 25 4 1) A5 Ak . K4 SD—-OCT {5 i
“SAVE” PEAr B PEAR I 727, 87 S M JIEE R 38 (1E 45
F=147,76=041) ;“ A” 40 0 B 184 JEE 1y X3 ( 9F 492 K
F1IAMEERE=15, /M 1A EAE=041) 4V H
B A — O X B S ) B R AR O I 1| | 35 4 o A
PERBEAAL (PP A =147, T=04);“E” A (3F
Oy kbR =0 4 BRI EB IR =1 4) .
Geiterar A R I GE 22 i SPSS26. 0 #4743 #r
T IR AR TR A B AR v 22 (v +s) R, R
FHARSTAEAS ¢ K35, W02 2500 22 1 B T o500 22 5 LR R
A I S B 1 25 50 BT, A A A A R) 25 5, SR R ST A
A o A s AT AEAS AL I ] 22 5%, WR A LSD -1 K6 56 34t
TP LA, THECTE R A% e, R XGRS 56, B A 5L
T<1 W, W% Fisher Kk, P<0. 05 £n 2= H HA S
IES-38
2R
21 —REER AWMLY A CRVO-ME B3 43 fi] 43
AR A ZH AR 21 ) 21 IR B 4l 22 I 22 MR,
HEFAER MW BCVA CMT HRJE FGREZE Heds, 22 78
LG L (P>0.05), L% 1,
22 BFRIEMMBNERASTH A5 12mo, BE M
MR AN RIS A Bl 38 , 5 IR RTA L 25 e 8 A ge 2
X (P<0.05) , @I HTANAYT 12mo 1 41 [H] 41 X s 4 )2
EAZERH TG FE L (P>0.05), L& 2, KITHE
PRS2 IS AR L A R DL 1,
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Lsia
E 1 CRVO-ME ZZERJTAIE SD-OCT ER A JAYTFHT, BEHEIEAL/K M, IR AL 9 T AR AN HE R0 A1 J2 3R s B VR 9T IR
12mo , 7K M IE , P PO 5 &1 J23 2 K o At T ) o ok Lt U AR A

®1 WHABE-MABILER

|0 »

28 531 B/ (Bl) R (xts, B JFE(X£S,mo) BCVA(X£S,LogMAR)  CMT(X%S,um)  MRJE(X£S, mmHg)
A 15/6 61.76+10. 48 1. 890. 76 0. 89+0. 53 651.33+162. 057 14.05+1. 96
B4 15/7 60.91+11. 65 2.03£0.70 0. 880. 54 641.50+132. 16 14. 86=2. 38
X/t 0. 054 0.252 -0.248 0. 205 0.219 -1.225
P 0.817 0. 802 0. 806 0. 839 0. 828 0.228
A R RERAHUR G EOOEEAR ;B 4 R LR EHUEIT
F2 WMABRFBTHRETE 12mo MMENEHARILE HR (%)
13 ‘ ELM ‘ EZ ‘ RPE
NED (] BIT A 12mo JRITHT 6T A 12mo YRITHT RITJE 12mo
AH
I %d 13(62) 5(24) 14(67) 6(29) 15(71) 8(38)
SEHE 8(38) 16(76) 7(33) 15(71) 6(29) 13(62)
X2 6.222 6.109 4.709
P 0.013 0.013 0. 030
B4
e 13(59) 6(27) 15(68) 8(36) 13(59) 5(23)
e 9(41) 16(73) 7(32) 14(64) 9(41) 17(77)
X2 4.549 4. 464 6.017
P 0.033 0.035 0.014

T A 2L SRR BRI BOLLEEAR s B 41 R Al ER BHURTT . ELM AR FUBE B2 A8 1A ; RPE M (3R B B

2.3 BTHIE BCVA ZTUSEZIIEMAMERSHNXER
BITHIFINGYT S 12mo BCVA 7284k 55 HELR 1 2 40 9 i TE
BHEAWE 2, Hk ELM WiZi4l BCVA 25460 0. 21+
0. 15,328 ELM 524444 BCVA 284k~ 0.47+0. 16, 2 %A
GiitEE X (P=0.013) , £k EZ W54 4] BCVA 484k
0.25+0. 17, 548 EZ 52 %44 BCVA 254k 4 0. 44+0. 20, 2%
FAGHFE X (P=0.008) , K48 RPE W24 BCVA 7%
fb 4 0.33+0. 22, 54k RPE 583 40 BCVA 724k K 0.29+
0.15, 2R LG #E XL (P>0.05),
2.4 38TRIRE“SAVE” 4  FKAKHE OCT F1 FFA B4
HAL T “SAVE" PF4 (K 3) . AKRFEUIRT, a4l E“V”
FUE” P58 0 4 A RIGIT RN 2 (22 5 B 51+
HE X (P>0.05) , PILLEE“S” T A" ¥F43 A 1 7 i BCE 78
BIT)E 12mo ¥ 8. FFE(P<0.05,% 3) . 167 AT IGTT
J& 12mo PHAL[E]“SAVE” #4311 43 22 R B LG 1T E X
(P>0.05)
2.5 &7 HI/G BCVA T 5REL“SAVE" N MXE
i “SAVE" P43 4, He a4 R R IR Y AT S5 1R Y7 R 12mo
BCVA LA T2 5 (B 4) . TCHE ISR -0 I B S5 10 3
TRITHIG BCVA 284Kk 0. 36 0. 22, A B 55 44 — 10 o) g
HEBHFIRITHIG BCVA 24k 0.22+0. 07, 22 5 H A S

0.7 L ECE LT
—~ 061
0.5F
0.4
0.3F
0.2

BCVA% {L(LogMAR

0.1f
0

ELM EZ RPE
E 2 CRVO-ME &&Ei&TRISIAST/E 12mo BCVA T EE

LIMEMMERSHX R
CAZYASEE W

ELM ; 4 S8, EZ . 86 [R 4K 7 ; RPE

RN (P=0.005), JmittB iR EHRITHIE BCVA 48
164 0. 4320. 16, dEJm kb2 i B FIGITHT S BCVA 224k
5 0.21£0. 18, Z 5 HA ST E L (P<0.01), MM
TR Y AT TG BCVA 2846 0. 33 0. 22, 45 #1199 i
FWREIRITHIE BCVA 28468 0. 26+0. 12, 22 5% L4 3T
2R (P>0.05) , PR E/NF 1 /NS AR B ER
JTRTG BCVA 284k K 0. 310, 19, PR 45 J5 X 48 K T 1
A E R R F VRIS BCVA 28468 0.32+0.21, 2 5%
TG L (P>0.05) ,
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B 3 E-TF OCT #1 FFA B{&Z I “SAVE” ¥4

1:“SAVE”
W9 S A Vo E,, S AR T BUR (1 73) , A DL G R X
WRF I AMEER(L47), V. IR - R (0 ),
E /MBI (0 4) 52 “SAVE” ¥E434 S,A, Vo E,, S: ToH I i
TR0 43) , ARG R I/ NF 1 M EAR (0 43) L, Ve
TCYE ISR - 55 (0 43) L E BB IR (0 43) .

*®3 WMABRZBITRIFETE 12mo“SAVE” 4> HR
S A \ E
20 53
04F 143 04r 14F 04 14F 047 143
A
IRITHT 17 4 10 11 14 7 11 10
WirfFi12mo 21 0 17 4 18 3 16 5
X - 5.081 2.100 2.593
P 0. 048 0. 024 0. 147 0. 107
B4
TRITHT 17 5 9 13 16 6 9 13
WP/ 12mo 22 0 16 6 20 2 14 8
X - 4.539 - 2.277
P 0. 048 0.033 0. 240 0.131

TE A 4RIV PGS HOOLEEAR ; B 41 R H] B4l F 2k i
PUARYT o S AU T A« A0 D00 R JEE ) DIl 5 v - 3 R — L 1)
H;%%ﬁ;E;ﬁlﬁo —;%Fﬁ Fisher ﬂ%ﬁﬁﬁg{ﬁo

2.6 MAEHEGITHIS BCVA RERIELLE JAITHIE M
A EH BCVA HLHE A B a] 22 50 Jod ] & 58 | 25 S5
(Fyp = 81.468, Py <0.01; Fyp = 0.075, Py, = 0.785;
Figppsnin = 0. 705, Py = 0.406) o PIALE A IRITIS 1,
3mo BCVA H4 Rl — B[] 55 BH o 2le 38 (37 P<0.01) , %4
HEFEIBITIG 6.12mo BCVA T2 (P>0.05) , iLE 4,
TRITHIE P2 B IR L s T st T | 4 ) S 5 2% S i
(Fyp =1.979, Py = 0.151; F = 0.135, P, = 0.716;
Figipenin = 1 369, Py = 0. 260) IR S

2.7 MAEFEBITEIE CMT LLER VAT G P4 % F
) CMT bb g A wfie) 22 5 1, Jodla) J 52 B 2% 5 1
(Fypy=178.837, Py <0.01; F = 0.190, P,y = 0. 665
Fisigeeni = 0-239, Py = 0.916) o PIALIBARITIG 1,
3mo CMT 455 — AN B 1] 4 B f 4038 (3 P<0.01) , 41
BEIRITIE 6.12mo CMT #TFHa5E (P>0.05) , L% 6,
28 WABRETHAYES KRB R FLELLE i
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E 4 CRVO-ME &2&&TEI 5447/ 12mo BCVA T 5&
L“SAVE" ESHIEER S AR IR ; A ;400 W JIE 18 T2 ) IX 3
VBRI SR BRI

BCVAZE {t,(LogMAR)
o o
IN o

o
N

LA ERE T 25 W SR B 4.05+1.07 IR, B 4
BE R 4.23:1. 02 K, ZRTGHITFE X (1=-0.563,P=
0.576) WL 5, A 4l EA 4 AL T i, 2 IR &
He— g e B ARG R TR M B AR E A S IR R AR5
I, 2 AR & A — i Mg B R R B R, 1 IR e A — i MR T
Thm, ELIF R R AE R 225 TE T EE L (X =0.297,
P=0.586), WitHB& YK H Bk K 5 LR IR ) R 45
3itit
CRVO JEHRBHIG R UL A4 90 I IS 10045 92 0 , ME FILBT
A M TE B Ho w WL IE & 5E . HATHL VEGF JR97 2
CRVO-ME —£3iR 97 )7 28, il it 1 i VEGF 7KF-, 1 25
REEBEA S SR, HT VEGF 2542 2 0 4
o, TR TR 2, IR IR R g iR I HLA B
BEZ WYL VEGF 23S e R ae At mMm ), A
WFFE AR, W0 I B S0 e S BB A8 IR s AL X €2 28 - R P iy
EINRE KA E S L 2 A AR YT AT RE A
LG SRIENE
SD-OCT 78 IR Y7 1 5 A2 LN B4 # AR 4k, 75 2%
A 7 55 T 2 55 3 1 2 00 T B fot ) 45 4 20 95 3 97 BT BH I
el T ANE LB T A SR Y7 R JF BCVA A8
TR, L ELM Fl EZ 523 (0 3 L n e A o
41 BCVA 2 1 RPE RS R KM E R, K, ELM F1
EZ WIFELORZS T LIAE R HIW CRVO-ME #1175 Y o 2
Shn. LI IR 45 F % CRVO-ME # Wi A — & 1
TNAER . WF7E 2 BH W0 K A1 J2 52 3 114 2B IR A e i 4
F13R2%  MANZ B i IR AL S 3R 254022 . Kang 261
W5 N, BCVA PYAETII H 72 EZ 28 g, 1
U ELM (5280, X sesl R AT L5 R—3, &
MM, Yiu 250 BE9E £ 0] ELM Ml EZ B9 JE 4R 5 4
BCVA #HC , HARZEIGYT )5 BCVA BCE ARG £, X Fp
SRR fE S R A R OK O R R R 22 5 L KT
VEGF 25 ARG X, “SAVE” P40 Z 1P B BE K i 19 A
AR, IR AT A — 4R SRS AR I
HRAEB IR S0 UG BEMET R, AT
T“SAVE” Y5 CRVO-ME B HIAYT 5 BCVA X R, 4
FEE AT J5 AL DO 5T V0RO ) 5 1 JE £) G S R AR
FERIN AT TC B3 R — 0 X S % R kM8 e vl AR
CRVO-ME B EIG97 )5 BCVA Y 48 b , 0B 58 7k —H0
Do 5% 5 A Sy kPR 1B U 1 R FE EA TR YT IS BE RS R A T
9 BCVA,
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Fx 4 FHEEEITHIG BCVA IR (x+£S,LogMAR)
2157 AR %% TRITHT AITIE 1mo 1RYT 5 3mo iRYT IS 6mo 1RITIE 12mo
A 21 0. 82+0. 28 0.64+0. 33 0.45+0. 27 0.44+0.33 0.45+0. 34
B 41 22 0. 80+0. 32 0. 67+0. 35 0.50+0. 34 0.47+0. 33 0.50+0. 35
P, - <0.01 <0.01 0. 810 0.631
P, - 0. 002 <0.01 0. 183 0. 326

TE A SR ATRER AU A O CEER ;B 4 R ASPLETRER BRI . Py A LN — I ]G 5 B — ]S Lo P, - B 2N S

— IR I 545 T — I 11 B PR

*5 WABEBTHERELR (X£s,mmHg)
25 MR %4 IRYTHT RIT A 1mo 1RYT A 3mo IRYTJE 6mo AIT R 12mo
AdH 21 14.05+1. 96 15.62+1. 80 14.43+2. 31 14.29+2. 81 14.76+3. 10
B4 22 14. 86+2. 38 15.09+1. 85 15.27+2.43 14.64+3.08 14.50+4. 15

A SRR BT G HOCGEER ; B 4 SR FH 4l S BREAHTIRYT .

*®6 WARHEBITHE CMT LLK (X£S, pm)
25 MR %4 IRYTHT RIT A 1mo 1RYY A 3mo 1RYTJE 6mo 1BYTJE 12mo
AH 21 651.33+162. 06 379.05+125.72 279.29+71.78 265.95+59. 55 274.05+61. 60
B 41 22 641.50+132. 16 399. 18+120. 89 294.91+65. 29 279. 05+62. 81 281.27+52. 00
P, - <0.01 <0.01 0.113 0.431
P, - <0.01 <0.01 0. 054 0. 846

TE A A SRATRERAPUBR SO CEER ;B H SRASPLETRERRBURIT . P, A HNJR— I [R]G 5 BT — LG LU P, - B 2N S

— N ) 5 R — 0] 5B LR

1571 EAZ WBY
= 10T
=
o
#
gl
0
3 4 5 6 7
25 W) E SR L

B 5 WABREERITHANZEYESIRE,

TEABEFE T A S TEIR YT o &I A] A BCVA
Je CMT Y3867 i e 2 03t , i 4L BCVA )2 CMT TG
BENES, ARy Y S5 E BEOLERTTY
RVO W25 R —3, SAMRE R —3, A =5
S8 I R BRBAYTIA YT RVO B 8 1 K o 42
APk T AT BR BYTIR YT, YIRS R BT
HIThRE R 3, AR 55 AN —BefF 5 b BE AR YT
HaihT VEGF 25 9136 77 2 90 W 01 8 59 4 F7 42 T+ A
CMT Uk /b, 2459 7 5 v Bkt BH 52 20 | 0 R 400 ) i '
BERERR A JE MR PT VEGE 29GP RCR . 1 UEs R
W R R 3 2, A 48 AN R B0 VEGF 259 3R 7 b HE 1Y
ARV LA B£8R A Y S v B A 0T 5 0N T AN Y
HEAUMEIVE T, HOE L EE RE U5 52 5 B ER L PTYT AL AR
FEMENS BRI B AT R TR D TR R AP
SR ER I AT B S OGRS R IR Y AE 1
A, I AE SR IO GEE 5 75 28 220 U0 B SR BT 1 5 100 61
XEERFEH F, L VEGF Z5¥iRIT B H WA G I & E R
R T 1R B v S s o 5 B FE . a2, AL R IR R

E R A A TCGETT 2 25 5, R Hh AR P 98 25 i A HR P O
RIE

25 BTIR JELM (EZ Y RELARTS AT TC B 1A — 1R o JlE
S SRS T AT A O TR ER BALIR T CRVO-ME J7 4%
R FEAR . BRERFHUIRYT CRVO-ME HA &2 1974
AR RS HOOLBER AT B . th T4
WFFE S W, HLANAREA R 5, B A5 2518475 75 B M
Pl RAFFEIESE
Sk
1 Song PG, Xu YH, Zha MM, et al. Global epidemiology of retinal vein
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