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Abstract

e AIM. To investigate the efficacy of intravitreal
ranibizumab or conbercept combined with macular laser
grid photocoagulation ( MLG ) for macular edema
secondary to branch retinal vein occlusion (BRVO).

e METHODS: Totally 120 patients (120 eyes) with BRVO
were randomized into three groups, 40 patients (40 eyes)
in each group. Group A received MLG alone; Group B:
intravitreal injection of ranibizumab 0. 05mL/0. 5mg;
Group C. intravitreal injection of conbercept 0. 05mL/
0.5mg. MLG were performed in Group B and Group A at
1wk after injection. At 1mo after injection, all the patients
were examined with fundus fluorescein angiography and
optical coherence tomography, repeated injections were
given if necessary. Repeated injection rate of Group B and
C was compared after a six-month follow-up. before and
at 1wk, 1, 3, 6mo after treatment, best corrected visual
acuity (BCVA) and central macular thickness (CMT) of
the two groups were analyzed.

e RESULTS: In Group B, there were 4 eyes with 2
consecutive injections, 7 eyes with 3 consecutive
injections, and the repeated injection rate was 27. 5%.
Patients in Group C received injection only once. The
repeated injection rate of Group B was higher than that of
Group C with significant difference ( P<0.05). BCVA of the
three groups were improved after treatment, CMT was
less than those before treatment. BCVA of Group B and C
after treatment was better than those of Group A and CMT
was less. BCVA of Group C was better than that of Group
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B, and CMT was less without significant difference ( P>
0.05). After the follow - up, there were no significant
adverse reactions in three groups. The recurrence rate of
group A was 25%, no recurrence in Group B and C and
the difference was statistically significant ( P<0.05).

e CONCLUSION: Intravitreal ranibizumab or Conbercept
combined with laser photocoagulation for macular edema
secondary to branch retinal vein occlusion is effective. But
injection times of Conbercept is less.

e KEYWORDS: branch retinal vein occlusion; macular
edema; Conbercept; ranibizumab; grid
pattern photocoagulation
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B B - WS T A J  S BRE AT PG 38 5 R Bk PRI B B TR X
ML IO'E Y6 5E ( macular laser grid photocoagulation , MLG)
VBT P R B 43 57 0 ik BH 2E ( branch retinal vein occlusion,
BRVO) 4k & & 57K I ( macular edema, ME) FJF7RK

Fo ik AL AL FEHLECK: BRVO 4k % ME 83 120
1120 HR 734 3 41, 4% 40 1] 40 M, A 41 F.4li4T MLG; B
2 B IR T 2 R R 4 (0. 05mL/0. Smg) 1wk J5 45T
MLG 3G 975 C 2H . 3 B 0K 5 0 5 BR A 78 3% (0. 05mlL/
0.5mg) 1wk J54i 7 MLG ¥@97 . —#IRYT IS 1mo A £
FFA OCT Z5 X ROR AN B rl R 0 259, B
6mo, X L B 4 FI C AHE G EGR, WAL AR T ik
J7)E 1wk, 1.3 6mo B % IE M 77 (best corrected visual
acuity , BCVA) | BEIRE s U ) S B ( central macular
thickness , CMT) 53 | G145 41 It & JE

G5B HBHIESTEN BRI 2 K 4 IR EZEST 3
WH TR, R 27.5% ,C A ES 1 R, BAEE
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WL {H B 41R1 C 413497 )5 BCVA #%F A 41, H CMT (& T
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41,15 B 4101 C 41 BCVA I CMT 4825 3 40024 X
(P>0.05) ; HLZEMVIZE R, =4 BHE BT B A R, B
MY CHBEYRE K A HE LR 25% , 20 A 50
B (P<0.05),
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AL P JI5E 43 <7 i Jbk BHL € ( branch retinal vein occlusion,
BRVO) 2y #0190 1M A8 1 DL, A B RIR 22, B BREK
i ( macular edema, ME) % W1 & 5E , 25| # BRVO B
FEREIN TR EFES ) TEIRIT b, BB XAR IR 3L
S #4E ( macular laser grid photocoagulation, MLG) FEIEEREIA
SRR I S e B BEL ZE 4% 2 MIE [ AR HE SR YT T 7, B
PR IS BT A%, AR T % it [ M ME 0 T 0 A
5 ARG I R i R HE ) R AR T BRI
A, AN ik 28 A I JIES i ik W - R (choroid retinal vein
anastomosis, CRVA ) 3 5 55 A 31 B A0 9 15 PN S50 7 B 3
PRI R A S8 HY PR B ) I AIE 2 TR A%
FIEST NI . AR BRAIRIT BN ESE WO B &
WP I A N A K R T (vascular endothelial  growth
factor, VEGF) Z54% A9 e i, Hovb , TR BT 5 A vE
WSS BT R, T B 2 A5 4 A R B 297 3%
PO, I R A e i /0, BRI, AR BF 58 X0 B9 BRVO
4k ME 585 73 51 5% F W b 25 P 3K 5 BOG IR T #1797 3
XFEE B A A R 24 A AR S R
1 & HMTE
1.1 3 & FE 2015 -01/2016 -01 FKEEHEZ2H M
BRVO 4% ME &4 120 i 120 i}, Hrh 55 65 fi] 65 IR, %
55 16 55 R ;4F#8 43 ~75(F-3 62.3+9.6) & ;i 2 ~ 12
(F¥79.8+2.5) mo; ¥ BEH .0 WA X JE & ( central
macular thickness, CMT) 310. 9 ~ 760. 3 ( 1 505. 4 +
130.0) wm,, %M ML A BEHLEC S =41, 45 40 ] 40
MR, = MR B L A R BT CMT BCVA 45—
TR 2 R TG L (P>0.05) , HA ] Lk,
2 Wr KI5 6 2= M+ Wi E 5 (optical  coherence
tomography , OCT) 7% ¢ Z HR I 1145 3 5 (fundus fluorescein
angiography , FFA ) | fix £ %7 IE ¥ 1 (best corrected visual
acuity, BCVA) | HRJiC B AH JRIESRAIZD . AR,
BE FUFIIT TR 125 8 WG YT IR AT
3 A > 2 mo 5 FCHEE AR PG FEURE AT UL 280 DX il R ) B e Joik
sk i, SRR MR GREE  OCT ;8 BE XK i, rprs
MR 2, CMT SR & PR3 N, >225wm; FFA 75 ; B BE X
HEEREER IR , B BE PO MR IE PO R B e R E A
PR VG W AT I RTAR IR YT A BT T, 8 i Fe B A
PRZE Lo BRI BC &5 52 BUBE DT o HEBR AR . A FOLIR
9 Mo R I S, B T A5 el 1L ) () R P 5 5 0 ™
O ki B A AR s ML VEGE 254 4o B AR 3 5l ™
LGRS  BEAEA T BB 1A 9 T 56 RS MR O O BETR
57 UL RS 34T VEGE 250 i IR 5 3
1.2 7% A HH4idT MLG JRY7 . LR IR BOE 6 Bk i it
BEREEE, BB 0 M 500um AT C7 T RS M EE G BE
i 35 E Lumenis BB A 532nm BOEHL, BOE S50 %
80 ~ 100mW , YEBE EL 42 100um, BRG] 0.1 ~0.2s, T ~
I GOEHE, [P 1 ADEREEAR, BEREX HEIRZE R LLAM X 3]
MRS TCTE 1 DX R A I T 55 0 Y RO T B
AR S BESG ], BRI ~ MO,

B ZH . 15 4 T BRBAPURT 3d, 45 E R VD B TR W IR
(B 6h 1 ¥K), HSIHT Smin 2 HREE, 1L 514 (27 54
Sk il TR BR BT BT 0. 05SmL/0. Smg, T M IR 5
dmm b TR I AR TR A B S R s, T AR IR TG
BB AR 2SR E S 5 Tmin, AR 2 IR LR R
W A TR 20, A PTA IR, 2RSS 1 RS 1wk
JEHEHE FFA (OCT 253497 MLG , {3 %8 B # i i) A 41,

C 41 ARFTH 25 RIS 7 7L B 41, 1 FH & F b 4t sk
(29G 1mL {5548 ) BURAAPE AR A7 51 0. 05SmIL/0. Smg, B
Pk G (30G) &3k, BETF M4, 76 M B S5 4mm &b IR
T E R WA A B AR I . 1 A58 58S TR A 2 %
FE VRS A Tmin, JREH VD 2 IR E I FL AR, U8 B3 F F
2h, ARJE R HT A R IR W, 1wk S5 RS FFA OCT 5 544
T MLG VY7 (HAER A 4) .

NEZHE AT IR HI IS SR A — 7 6 A i 4% X J8 R aF
ke, LR 6mo, P4l H RPEE A& FFA OCT 25
W% ME Jo B B o &2 & (CMT>225 wm o CMT 3%
JE>100pm) 1 B E B2 RS 259, FEE RIS 1mo, 5 A
FFA $2E75 W0 IEAT 37 109 JGHE TR X, B #b 78 MLG JR9T,
TSR] 5 FUAE KAl 50 & 5 1 YO [R], 6 LR
ZH T TSR (RG> YR 805 4% 4 i s e
) o I3 b, R B EE IR T T IR YT SR Twk, 1.3, 6mo
BCVA CMT 255, Gt &R R R A B k%

Beit2# 43 #r Al FH SPSS13. 0 #4-6, 4541 BCVA .CMT
G TORER A B e i 2T X G it, R B E &
AR 7 22 504, AR R R R R R R R AR
THECFORER R 7 A 86 8 Fisher B VIHE%R9% | L P< 0. 05
R ZERB I ERE L,
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2.1B A70 C AIHIBME I NESHRBELE B RS
TFIRBAGL 2 W 4 MR 1SS 3 Wk 7 W, vE 59 09 1al 24 a) @
Imo, CZHLBAEPBIES 1 WK, RIEATHE 5 B 7E 5 R
FHUESH M, B 2H H 5 0 0 38 (27. 5% ,11/40) & T C 4
(0) , L ZERAFIT#R L (P<0.05), BAMCH
BEWEA MLG 167 ,I697)5 3 .6mo & & 4 FFA #A£4h
F& MLG 38797 .

2.2 ZHEHEBTHE BCVARELER 6J7)5 1wk, 1,
3.6mo:AZHBCVA YL T BAM CA(AA S B .C4A.
F,,=3.245.26, F, =8.94 8.63 F, =5.27.6.52,F, =
6.25.6.10,P 3J<0.05) , MK C 413397 )5 BCVA =T B
W HMARITEER RSB (CAE B4 F,, =
1.98,F, =2.35,F, =0.92,F, =0.58,P>0.05), 3
HIRYT IS BCVA 183142 m 2 43075 1wk 1.3 .6mo 41
MSIRITRT A ZE F AR B L (A F e =
4.16 ~ 15.56, B . F,, 160 =9. 76 ~23.48, C 4.
Froisom=9.04~19.93 P #<0.05) , L% 1,

2.3 ZHEERTHIE CMTRELER 3 HiGJr5 CMT
Byisil  SIGITRT RS, B 4R C kB B, 22 A S
B (B 4. Fiisem =9-65 ~10.79,C A Frr36m =
11.71 ~12.28,P<0.05) , A 4347 )5 1wk .6mo 53677 Hi
PSR IGFREL(F,, 60, =3.40.2.53,P>0.05) ;3697 )5
Twk. 1.3 6mo:A 24 CMT 25 R E T B M C 4 (F,, =
7.78 8.49, F, =4.54.6.13 F, =4.38 4.96,F,  =9.89,
10.70,P ¥J<0.05) , 4K C H3RY7 )5 CMT I T B 41, {H P2
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®1 ZHBERTHIE BCVA L& xXts
axa HR %% Ny dill] BIT A 1wk VBITfE 1mo YBIT 5 3mo 1RJT JE 6mo
AH 40 0.11x0.02 0.16+0.06 0.22+0.04 0.19+0. 12 0.19+0. 10
B4 40  0.09+0.04 0.20+0.05 0.30+0.04 0.35+0.15 0.42+0.21
CH 40  0.09+0.03 0.22+0.04 0.33+0.07 0.38x0.14 0.45+0.25

A 4L B4l T MLG; B 41 . B RS VR s i S B BR BT (0. 05mL/0. Smg) Twk 5 45T MLG 3477 ;C 41
IR TE S A TE I (0. 05SmL/0. Smg) 1wk J5 45T MLG iAYT .

®2 ZHBEBITHIE CMT L& (XS, pm)
P! IR¥C AP TR Iwk AR Imo  AYTJA 3mo HAYTJR 6mo

A4 40 505.4x129.7 410.5£119.5  338.4£101.6  320.3x110.2  439.2£102.3
B4l 40 500.7+134.0 210.3+110.6  224.7+121.4  211.5+112.0  215.2+100.2
C 2 40 510.2+126.2 201.0+100.4  200.1+100.2  196.4+113.1  190.2+105.8

TE A 4 BAUAT MLG; B 21 B A S 3 ER B4 (0. 0SmL/0. Smg) Twk JF 45T MLG iY77 C 4.
BRI SRRV (0. 05mI/0. Smg) Iwk JE 25T MLG IfJT

BITIE CMT 2R LG E L (F,, =0.39,F, =0.99,
F,,.=0.60,F, =1.09,P¥]>0.05),1L%2,
2QA=ZHBEELEMFALELE KT 6mo 4550, A 4l
2% FFA OCT %kt 10 IRE &k, 2 K% 25% ,HAN P4 A
WE Kk, ZHERBIWKERAGI¥E L (P<0.05),
NRE I [B] = 21 FR A YR e AR IR P S0 | RIBURE &5 1T
I — 3P AR 44 1 SN R
3 iTig

BRVO % oo # ik BH %€ 2 UL, 5B L] i AN BH 8, mf
fiE H B Kk BN 2 KA BEAZ L IR B 1 R B
Jok A8 SAL By ok RESG I AR KT D . B T RHZE &R AL
LR FE Bk aS AL, TR it 32 DR AT R R A AL 1 /)N
B Ik 30 1 [ 885 R PR 400 D) R ok , AT 75 | 4 7k 1A 0
Tt L, 00078 PN B A 2 4 0 5 | A I T ok, 2 T s ok
MAEPHIE, H3 Ak, AT i i A RRE 45 R R 5 ke, HOF e
ZHE U0 ME | 3658 4R il G HR LR A0 o B A il 4
A HH LI ME 200, ME 248 95 55007 40 21 i i AR
R OLFE B BEREFE K i Ko AN s R v B K i Ayl — R 1)
BN R T R0 5 TR A8 T 5 | RS 1) 4t K i, L A
FRHLHTT AR IR R

MLG ¥7 ¥ 32 B30 1 O 8 T8 e ARG 722 DX sl 400 1Y
PR Ao, A A DX ML VA0 A, AT 9080 4 728 X e . e
UGN, BT/ i 101, ik B 22 % ME /EH , & BRVO
4k ME 09 EZ697 52 B4 E M ME 40 ScE A B
1 MLG BA 3T VEGF 3897 HoAa A sl i R /5, o]
WD I e K SRS AR, BLIG PRIESE 25 1B G 068K
P E BT ARG A BORIRIT I A
IR 2E TR FHZG4 (B 40/ C 4) B 41R C diRyT e
1wk, 1.3 6mo ¢ BCVA Z5 305 T A 44, H CMT H#1%
TAH, A AELRBE R, B 25% , A feJ7 B8 MLG
ACEF P T 9728 IS, DR T EE R AK e T 5 | 2 1 400 1 ek AR B
e EURT 00 o fE 1Y S 398 JEE A BRE K I 2k R AN A B
R T E AR 2 Bk, R, AT MLG BRE
Pt VEGF 2y A, X5 3 % B o8 45 18 A TR),
ST A3 35 K 9 T BRSPS U B A MLG 5 B
MLG 3477 BRVO 51L& ME (Y7L, 45 R SR BEA1RIT 1Y
BEIRIT G SIRYT AT S ) 22 53 10 3 T B4l MLG #&
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B EZE S, HIRIFJE 12mo BCVA 53697 Hi L %%,
BCVA (LogMAR)#27%5 0.3 LI B34 . B4l MLG 3877 1O
15 25% BRGIRIT IR 1 65% ,iRYT )5 12mo, IR GAR
JYHH CMT FREAL T84l MLG %, FUGESBEAE
J¥ BRVO 521 ME B0 MLG J7850CH 4

PR A G B L AR FSE e BT VEGF 254, &
B ME /& BRVO BE L) T B 225 A o~ HE
PR P A0 By R 61 5 5 VAR 2 e AR ) 40 B A K e
T AL D90 5 5 07 R 11 453 I8 S5 e i RS TR A — 58 49 P R
P2 R 1 B9 R A7 AR AR S, b 136 VEGF™ . #it
VEGF 2545 et VEGF 52K 454 8l T 1% 5
T Kop A IS T2 8, 38 B ME /9 B /9, 1wk J5 1T MLG
NEA T B KA T 0 5, 2T 08 R ) K
H AT EESEHT VEGF X 10 o 5 e Jik BH Z€ £ ME 1) % Jé 2
A EEPRAPAE O L TR YT A 000 e ik B 2 R 3 4k
& ME W30 VEGF 2545350 S R At e | DL AR st | o 2k
BAh BRI VE -  BERIPEE RN A e HRR R, R TT
PRy, DU TS W i I
R R AL HAE FH T 1677 5400 0 B i Uk BHL2E 2R BR 40 M 5
AN AL BT VEGF F 4L R A se BT iR A B, P00 i 25
PR B3 A ) ) AR W R B T, 2006 4R 1T, 2010
AR FDA L T 00 0 B K BHL ZE 4k % ME 93697, Bl
FAPE > T 2H il A AR A, 2011 4 Bl o ] T IA T 18
ARMD, FEAAVE M & 0 FH Az 9 T R2 R A 77 1 B 7 37 {4
Bl B 1, oA SR PG (4 () 25 AR LRl 3 T VEGF 32
A2 MR REER B FAREIX 384, T 2013 4E3R1S E K& 25 6 R
HEHEF T ARMD (38972

TR BT RN B AV X 38 2 X BT VEGE 30 i 45 4k
AR TR AL 0 3, iR A ) PR 95 R A TR AL e 3
BRI, KB R R W UESE TWIZG Ry sk o, 78
e L ST 25 LR B VRN A B ISR i AT 4
SRR RIS 67 B8 4 (53 ) 52Kk H 2k
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JK b 6mo S5 , iR B 2H BEBE O R E 290. 3932, 46 um B I
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(11740) ,C 4LRH PRGN SRR PEE 40 1 %, #
XA, FEAF PG E 8 T VRS OCR, SR e, FEAA 7
Wit 5 VEGF 454 S f P4 f] VEGF 532 K455
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