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Abstract

e AIM. To compare the safety and efficacy of intravitreal
injection with ranibizumab combined with grid laser
photocoagulation for the treatment of macular edema
secondary to branch retinal vein occlusion (BRVO).

¢ METHODS: Thirty patients (30 eyes) with BRVO were
randomized into two groups: Group 1 (14 eyes) received
grid laser photocoagulation ( GLP ) treatment alone,
Group 2 (16 eyes) received three loading doses 0. 05mL/
(0. 5mg) of intravitreal injection with ranibizumab at
monthly interval (i. e. 0, 1 month and 2 months) plus
standard laser treatment 7d after the 1% injection. During
the 6 months of follow-up, observation was made on the
changes of the best-corrected visual acuity (BCVA) and
central macular thickness (CMT) by OCT.

e RESULTS: After 6 months follow - up, the patients’
BCVA in two groups were both improved with the
combined treatment group better than the simple GLP
group (P<0.05); OCT display that CMT of group 1
decreased by an average of 236. 4 £ 113. Oum, CMT of
group 2 decreased by an average of 386.6+195. 5um with
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the combined treatment group better than the simple GLP
group (P<0.05).

¢ CONCLUSION  The effect of the combined treatment is
better than that of the simple GLP treatment. Intravitreal
injection with ranibizumab combined with grid laser
photocoagulation for the treatment of macular edema
secondary to branch retinal vein occlusion is effective and
safe.

e KEYWORDS: branch retinal vein occlusion; macular

edema; ranibizumab;laser photocoagu-lation
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B Y VLS B B8 R s T S5 7 TR LB I B B XA AL
VAT AL WA I 43 <2 ¥ Bk B %€ ( branch retinal vein occlusion
BRVO) 4k & ¥ 5K i ()7 380RD 42 4k

FiE ARVOCR IR M 1 5 (FFA) X 30 5] 30 HE AR ) i
5332 ok BHLZE 4k A B BE K b AR B ALY R 2 2L 58 1 4l
(14 1R ) a7 8B DA RO BE (GLP) ;55 2 ZH (16 HR)
B ISR LR ST 3 IR BR 4T 0. 05mL/ (0. Smg) , HEIK
[EIB% Tmo, 55 1 YIS R BT 7d J5 4T GLP IGYT . Rl VI
6mo , WLEE fix A4 55 1F 0 11 ( BCVA) J 627 4H E W J2 41 4
(OCT) A6 8 B 0 MR JEE ( CMIT) Y A5 4k

R AT 6mo J5 A B E BB IE L 7 (BCVA) 3448
BSR4 T4l GLP 4 (P<0.05) ., OCT ‘iR
1 B EE O ML 4RI 236. 4113, Opm, 55 2 41°F
IR 386. 6195 Spum , BEAIR T 4L F 546 GLP 41 ( P<
0.05),

S50 ICATARYT RO B B8 T 4l GLP 3R YT ISR, B
T A Js o8 R R BB R A R XA A BB AR IR T
PR 3 S i ik B 4k % B BEAK M2 A 3K

SRR < A0 DR A3 S Ik BHL 2 5 B BRE K e 5 B BR BT Ok
Ttk
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A0 % B Jlk BHL 2 ( retinal vein occlusion, RVO) J&—
TR IR FBRINR | B 2 98 ZR AT o P 14 i 728
)R IO JBE L6 9 AR AT BEL A 7T 4 Sy 400 P B e ol e
Jlik BH.2E ( central retinal vein occlusion, CRVO) FIAR W 43 52
KB 2E ( branch retinal vein occlusion, BRVO) . MR ¥EIf A&
RIS AT 4324 - JE Sl il A Ak i 7Y, 3R [ 2007 459
BTN, BRVO AR R 1.3% , CRVO I &0k %
HMO0. 1% RVO B I & 45 B BE 2 BE K B (cystoid
macular edema, CME) 0 %[5 Kz 40 4 23 487 A= 1038 T8 R
BRI SR AR PR IR AE o CME J2 RVO &
BT T Bt B0 SR AR R LY O A, A
N 46.7% BRI FIR IR 57.4%

FRT, I R 85 12 At g 3 358 0 B 1 S ot 42 7
(triameinolone acetonide , TA ) B4 5% B X A% MR ' 15E ( grid
laser photocoagulation, GLP) V697 BRVO & 71 CME, Jf- Bufg
BT, BB AT R G VP - B s A s T ol
LR TEIRIT BRI EH N BA — R TRCR 3mo WA
W FROR FTER B B, B e Ty (R
MIZIRIT A B S A R B R AR, IR F2A
MR ETH 1 (25. 34% ) I 11 PR R B 1 oAy s o o R 1 U
YLZE | Moshfeghi %5 X%} 35 [# 7 ANVAYY POL £ TA HES
19 922 MR 6] 3 A7 40 1, R gL R IR P 48 0 R R
0.87% . BLISCH ™ X il 2 A AEIR Py R4 A IF R RE AT T
VA, 45 i PR T Ao 2 e o 200 v B o O 0 A
i, B PIMER KR T

2011-06 B Z2 51 2 HEHE T Novartis 23 F) 1) 7 2RS40
(Lucentis) — T E v IE, B LAEE A 1 R N5 7 R£i6
57 A0 1) Ik L 2 T S50 SR K i s 2, A SCE A A T 4
JEE SRR ORE A G A T T i, AR S 32 B 5 B 0 A s 3
TERAPURA GLP 67 BRVO 4k & CME 194 &l Fi 4t

M
1 W& AE
1.1 38 U4 2012-06/12 7 JE TR B L a2 1 30

1130 B BRVO &I CME B84, 645 55 16 il 16 IR, 4F
W38 ~79 & Ao 14 Bl 14 W 4E IR 41 ~73 % FTAT 1114
2 R AR T B g tEAR R s AR FE AR R | R R IR RS 5T
2t R MR E I 4 & 52 (fundus fluorescein angiography,
FFA) K27 A0 W7 2 43 4 (optical coherence tomography ,
OCT) 45K A12 , T HEBR B BE T IS5 H A 2 500 |, i A
18] FEA A6 2 5 oK J 90 T IX, H R A R A 400 90 e e
TRYT ARAT R T 5 i AR TE BT VEGE 25938797,
AT TR T O e 25 A 5

1.2 753 JRBIBEHLAY R 2 4155 1 41 (14 IR, B4l GLP
2H) BALEAT GLP YAYT 55 2 20 (16 M BR-GIAYT 4 ) Bk
J ST 5 3 TR BR BT 0. 05mL/ (0. Smg) , 4 UK 6] B
Imo, 55 1 KIEHF 7d J547 GLP, M4LHIBR LA 13677, 3
BT L SO R IR W ST R TE | IR 4 A |
H Bl e S 25 IR TT

1.2.1 BtAZE  RIT i E i Fent - i IR v 52 4
R IEFL , LAER R TN 55 - PRI IR VA 7 2% TR BRI, SR Zeiss
2 KR BHAY AL, R #HOE (K 561nm) , i
11 Goldmann = i ,Yﬂ?ﬁﬁﬁfqﬂ‘b 500 m VIAMECERTE = i
MEMIRE G BE , EEBE 42 50m , JEBE 22 ] 2 /0 ] g —
BEE AR, W] 0. s 4t D% (70 ~ 180) mW , Yo BESR ¥ 1
2% TERLAEJE R 1DD 3 Bl N A HOGEE
1.2.2 FERBHEHAZE  EHHE 3d HEDUAERHIR
W, TSR v R TH A M A5 2 Wk E LI R D, DAER
PR PN 36 DR IR VA 7 2% T RR IR, A8 2 BRI M, F B 8 4
FEHR UG , LA 18G i 3k & FH i 2k BOVR 1 il U5 Bk 2 bt 1 S
W AER R TS G 4. Omm 40 LA 306G 413 BT UL i
HEEE ) BE ISR 218 1 A 0. 05mL/ (0. 5mg) B BREAHLTE
SR, RS R TR AR A R KR 11 0.5 ~ Tmin, 48 IR JE
B RS ARNR
1.2.3MBIME X LLAHIRYTITRAER IEML 1 (BCVA)
K BERL M S (CMT) |, WAL 43497 )5 1,2,3,6mo
) BCVA $ e & CMT 3s/E A1, I 088E TR &
T AT o IR N S AT RO R

Bi3t2F 4007 R SPSS 13. 0 Siit4k i,k T8 T4
TR B K B AR AT R E KA A9 BCVA J2 BCVA 275
(AL AL R F /N HEAA X B T (LogMAR) o SR ¢ K2 56
WATHEH 20T, P<0. 05 BB Gt 5L,
2R
2.1 RET—RE B4
2.1.1 RBI# A BCVA 3tk DT i Xl f1¥h
BCVA ¥4 J5 1) LogMAR #J7 . 55 1 41 0. 301 ~ 1. 301,
¥50.833+0.279, 55 2 AL 71 0.398 ~ 1.301,3F15 0. 792+
0.251, PIZHMRIARRT BCVA 2257300 B PR X (1=0. 420,
P>0.05)
2.1.2 RETHAAE CMT Xftk  FARAGTHL CMT .25 1 41377 ~
1123 (°F-1668.6+222.6) um, 45 2 20 11 355 ~ 1352 (F
¥7647.8+257.0) pm, PHALMIARHET CMT 25 5% e it & Pk &
X (1=0.228,P>0.05)
2.2 Rl§1,2,3,6mo M4 BCVA 25 &Exttk KRJ51,2,
3,6mo M43 BCVA (44 LogMAR #177) A #2755,
ARJG 1mo 25 1 A 1428 1 ~1.699,F-) 1.398+0. 266
W52 A 0.699 ~ 1,301, F10.953+0. 167 ; R
2mo H5 1 M ST 1 ~1.699,F11.348+0.271 ;%52 4
140,398 ~1. 155, F-140.785+0. 237 ; RJ5 3mo 45 1
ZHAR ST 0.824 ~1.699, -3 1. 175+0. 241 ;%5 2 0
J14750.398 ~ 1. 155,34 0. 743 £0. 253 ; R J5 6mo W45 1
ZHAL S HE55 0,699 ~ 1.699 -3 1.099+0. 261 ; 45 2 £H 1)
1455 0.398 ~ 1. 155, 5F 1 0. 732+0. 259, i Al R 5
6mo BCVA 2 S 2 FH B #FME L (1=3.735,P<
0.05) . X AR A2 BB 255 4 LogMAR 7]
JE A B BB R ) LogMAR R g B0 /N | LA
95 2 ZH5EFR BCVA 42 = {8 ( R4 LogMAR 1 J7) 16T
%14,

2453



BEFRERRIZE

203F 128 ZF13% Z£12H  www.ies. net. cn

B31%.029-82245172 82210956 83545 :1J0. 2000@163. com
x1 FEKRITAIE BCVA(FLA logMAR #71) B CMT B G it 4 #f xES
g3 i 7f<‘ﬁﬁ BCVA(‘E"% R CMT( ) ARG 6m‘o BCVA EI%E'EE ARJF 6mo CMT
k9 logMAR #J7) {8 (T 45167 logMAR #1.77) A ()
1 20 (2pafizh) 14 0.833+0.279 668.6+222.6 1.099+0. 261 236.4+113.0
2 4 (BRA) 16 0.792+0.251 647.8+257.0 0.732+0.259 386.6+195.5
‘ 0.420 0.228 3.735 2.439
P >0.05 >0.05 <0.05 <0.05
2.3 RE1,2,3,6mo 4 CMT TREXLL KF1,2, o
) . 5gp. T EBAUGLP £
3,6mo PHZHHEE CMT IR FRE(E 1) , ARJ5 Tmo FFER 1 :§400 —m— BRI A
20 CMT FR&EfH 16 ~201 (°F-34 90. 1+53.5) pm, 55 2 41 ag;ggg S
CMT FREME 121 ~500 (*F3 292, 1£112.7) pm; RJ5 2mo Lilg‘:**wg /M ,
BFE5 1 2H CMT FI4AH 80 ~ 336 (“F-44 179.6+79. 1) um, 5 A 1mo *anfxmﬁu;ﬁg 3mo AT 6mo

2 21 CMT FFE{E 150 ~ 669 (°F-34 351.6+150. 7 ) pm; RJ5
3mo IFEf 1 20 CMT FFA(E 87 ~450 (SF1224.8+108. 3) wm, 4
2 4] CMT T F#MH 148 ~ 811 (“F3 375.6£179. 8) pm; K5
6mo HF 55 1 4 CMT R F#{H 99 ~ 488 (14 236.4+113.0)
wm, %5 2 40 CMT F [ (H 145 ~ 895 (1 386. 6+195.5)
pwm, BIZHE ARG 6mo CMT FFE(EZERAH B EMEE X (1=
2.439,P<0.05) ., 552 4 CMT FREEMTEH 14 (EL),
2LARBERKMEEZER 55 1 4R 0 KK A
BHIBIHIR , AT 2 2 FFA J5 AN R OCHEE, 45 2 4R YT 3mo
Ja A B4 OCT, 4 5 S H P8 BE/K i s &2, vl BB 0 1
RIS BR e, 55 1 A 5 IRATEE 2 il
FEANFEIRYT 2 AP A 1 AR5 Smo JB N 1 YR BEES 1A
9 T BRI YT
2.5 REHEEME BRI HERASUEE N 1
BIARSG—d SR, RAEEEAF XA, RET &=
28.9mmHg, REFERALFE 565 3d IRJE FFEE 17. 7TmmHg, H
J& 6mo WA AR H IR JETF &, W2 6mo 18] HiAfth
9o P9 A R AR e T e L DR R TR ke 1) S o 2 R P 4R A I
AR I A AE
3itig

Fe I BB IR S ke REAE AL S5 4 RVO 1Y
FERS 2R, 4B i A5 RE IR A7 AR 1 5 | Ak 1R D) 5 ) fok A £t
T T 360 (] — 0y e P P 00 oo 5 e ik, 5 2 B ok BEL
FE ., FIINAA NN LR R T 58 BT RVO B AT
K, RVO 4k’ CME J2& T v8 B B 40 1M )5 /N bk [ 3
ZBE, BN PR R, P8 R A0 sz B kAR T
FEE™ . Hamid %™ %F 72 6] BRVO & #9 3hbksg LAY
fifs o R BEAT PR, & IR 96. 9% i HR BH 2 5 b 40 W4 JIE 5h
ik FH#Ek=Z b, BRVO Z2 &4 T8 EL MW, vl g5 % -
52 BR B % ik 9 58 — 58 S S I 48 % A I e LAt 5 PR
EE SN

BRVO &3+ CME %Hﬂﬁﬁfﬁ*ﬁ%#%@(gnd laser
photocoagulation, GLP) ) J5 {16 Y7 2 AN INA B H L 41y,
] DL B 8B K M, 32 5 AL J1. BVOS ( branch vein
occlusion study) ' #EAT T KAEAS K B ] (1) [ ML 6T BE A
58, IEMA T GLP "] 8455 BRVO 4% % CME (#1981 |
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E1 AKREF1,2,3,6mo L CMT TREERTLE,

IR BEK M, Ohashi 45" JR 36 . XF 37 A7 /™ 5 # 5E
FKIE BRVO (B35 AT A% M Gl - A T K s[RI B 7, &
B AT A R B s TR A AR AR R, LR R
JEEAR S0 ) B R B A, BRSO
BB X RS AR G A B T 00 X 5 fk BEL 28 5 2 ) 5 BXE UK
B, REA AP A7 B4 B Sy, (02, Ay
GLP JAI7 AT 1 32 8 O LR AT BR G , AT 3B o2

WFTERR 2 B4 GLP 36T 1Y 835 0L 4 i 5 0] IR 21 T
it e,

RVO 3 5 {1 Fif 15 P iz 42 K R (vascular endothelial
growth factor, VEGF) ¥4 22 H:dt VEGF-A BEHE I 1L 45 A% il
BTG RS 2 UE 045 PN B 20 M 384 7, F — 25 Ak R
DCR) 5 K EL € 11 A DG I & A 935 SR K B R i, 5 3K
M) TR, e R e R TR H % 30,
JLIFAESE 5 % RVO 5 10 5 /K R B8 38 A A0 0 47 460 0
YJRIESZ T VEGF M9+ &, 76 BRVO o 5 B g i IE 32 T
VEGF [ ik & 5 8 BEK b i B2 B B E A G B, 4t
VEGF 1897 3% Wi 1 016 J7 RVO 4 1 8 BE K b 0 BF 58 397
M,

H R Z2 01 S T R ER BT FH TR 97 RVO sl
CME ## BRAVO #f%¢ . CRUISE #F5% 3 W ow , i & Bk
PBLAEH 1 URHR NS AT 6mo REME TR G I F 4k
2 TR IR 5 43 St R e ok 5 Jbk BEL 2 i 505 B /K b B 2 1) LA
B, HBGE THMBUE TTESE 7 ~ 12mo R TR 45 258 Bk
PABUTAS AZERE . IR RIS, 5 R 49697 B CRVO Al
BRVO HBE W 45T Lucentis 3% X5 K )1 PN 1 5HE M 00 H6 3R
I7 , BB A 0 ) B VEGF—A | 3 {75 11 — 490 190 55t s
3 LASE R, BEBEK IR W 4 i, A G TE IR RTY
3mo N 17.85% [EAA PSR B NG T AE Z S5 56 3 ~
9mo I 15 03 18] A UL 2% 21 I 0 R s B 2 T Bl A
TSI ER BT 08 T LI A K B ) T I
BTG BUIRYT , 78 A AR SO X 400 0 58 45 47 A [] i, ik 20>
VEGF (%35 , WTis /> T G55 VEGF 2459 (4 43 5 e ik
IR ST
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TEALABE T T, BB A I U 0 B BR B PR & GLP iR
ST T4 5 S CMT T B B AR F 54l GLP IGY7 41, H
ML R CMT T BEAETRYT R SR R, A H T
gl GLP YR RANS MBS . fEARHV T XA
ST AR R IR T s AR AR b i AR P R 45T R
S o B A I R B R R BT TR A S ] VEGF-A it
A5 1 0 o e B A LA A5 D AR O A 3 3 1 98 2
FK i, A 2 BB K I A 4 T TRl BRI T HR
VEGF-A [k BE | AT 1 57 950 7 728 S e i Y RV O, #8258
A MU PEROGIR o H2 I 5 BR TS J2 A5 W] BB A7 7E
A0 I 2 L I 7 5 N 19 2 — 2D A TR IR R A A 5
PSR, ARFFEREA A3/, BE VTSI o] A R, A
B IR I 5 B BR ALK B GLP I8 97 W0 I B 43 =2 e ik
RH ZE5 I B BEK I 1) 22 4k I &I 30 A 337 24 LA
K g7 38 A OC IR 26 i 5 b A7 22 s RAEAS TTRE M |
Bl BIL 1Y 2E— 2D A58 ST
B2k
1 Xu L, Liu WW, Wang YX, et al. Retinal vein occlusions and
mortality ; the beijing eye study. Am J Ophthalmol 2007 ;144(6) :972-973
2 TR EAE BN, A I A Tk L 2 AR A U A G B R A .
AEIR AL 2R 200238 (2) :98-102
3 RXBH L, B DKE  BEIGE . T A PN T A it 2 A AR IR YT K il
PRWFFER BLAR AT, TP AR IR RO 2% 2005521 (4) :220-223
4 Moshfeghi DM, Kaiser PK, Bakri SJ. Presumed sterile endophthalmitis
following intrvitreal triamcinolone acetonide injection. Ophthalmic Surg
Lasers Imaging 2005;36(1) :24-29
5 BUSORK. # 28I S R IE AN Z . IRE 2005;514(4)
228-230

6 FLAEE]. JCT RSB ORI AN GE 1177 1" SFR E LR, AR IR
B} 2003339(6) :377-378

7 Tranos PG, Wickremasinghe SS,Stangos NT,et al. Macular edema. Surv
Ophthalmol 2004 ;49 (5) :470-490

8 Hamid S, Mirza SA, Shokh I. Anatomic pattern of arteriovenous
crossings in branch retinal vein occlusion. J Pak Med Assoc 2008 ;58 (5) .
233-236

9 The Branch Vein Occlusion Study Group. Argon laser photocoagulation
for macular edema in branch vein occlusion. Am J Ophthalmol 1984 ;98
(3):271-282

10 Ohashi H, Oh H, Nishiwaki H, et al. Delayed absorption of macular
edema accompanying serous retinal detachment after grid laser treatment
in patients with branch retinal vein occlusion. Ophthalmology 2004 ;111
(11) : 2050-2056

11 B sk SR AL, 45 B OGS MRE DG BE A 7 4 0
HIUKBE ZEPE B REAR . [EBRIRAS S 200656 (4) :823-825

12 Noma H,Minamoto A, Funatsu H,et al. Intravitreal levels of vascular
endothelial growth factor and interleukin—6 are correlated with macular
edema in branch retinal vein occlusion. Graefes Arch Clin Exp Ophthalmol
2006;244(3) :309-315

13 Noma H, Funatsu H, Yamasaki M, et al. Aqueous humour levels of
cytokines are correlated to vitreous levels and severity of macular oedema
in branch retinal vein occlusion. Eye( Lond) 2008 ;22 (1) :42-48

14 Rouvas A, Petrou P, Ntouraki A, et al. Intravitreal ranibizumab
(Lucentis) for branch retinal vein occlusion —induced macular edema:
nine—month results of a prospective study. Retina 2010;30(6) ; 893-902
15 Pece A, lIsola V, Piermarocchi S, et al. Efficacy and safety of anti-
vascular endothelial growth factor ( VEGF) therapy with intravitreal
ranibizumab (Lucentis ) for naive retinal vein occlusion:1—year follow—

up. Br J Ophthalmol 2011;95(1) :56-68

2455



