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Abstract

e AIM. To investigate the efficacy of intravitreal
ranibizumab combined with laser therapy in the treatment
of macular edema caused by branch retinal vein occlusion
(BRVO).

e METHODS : There were 78 patients (78 eyes) who were
diagnosed with macular edema caused by BRVO using
fundus fluorescence angiography ( FFA) and optical
coherence tomography ( OCT). Group A: randomly
selected 26 cases (26 eyes) were given grid laser
photocoagulation (GLP). Group B: randomly selected 26
cases (26 eyes) were given GLP first, and then received
intravitreal ranibizumab 1wk later. Group C: randomly
selected 26 cases (26 eyes ) undergone intravitreal
ranibizumab first, and then given GLP 1wk later. There
was no significant difference in macular edema. We
analyzed the changes in the best corrected visual activity
(BCVA), central macular thickness (CMT ) before and
1wk, 1,6mo after treatment.

¢ RESULTS: Compared with before treatment, 1wk after
treatment. mean value changes of BCVA and CMT were
no significant difference in group A ( P>0.05) ; mean value
changes of BCVA was improved and mean value of CMT
was decreased in groups B and C, the difference was
statistically significant ( P<0.05) ; BCVA and CMT changes
between groups had statistical significance ( P<0. 01);
After treatment 1, 6mo: compared with before treatment,
mean BCVA was improved in three groups, mean CMT
was lower, the differences were statistically significant

(P<0.01); BCVA and CMT changes between groups were
statistically significant ( P< 0. 05); compared with 1mo
after treatment, mean BCVA and CMT were no significant
difference (P>0.05) between groups A and B after 6mo
treatment; mean BCVA improved and CMT average value
was decreased in group C, the difference was statistically
significant ( P<0.01); BCVA and CMT changes between
groups were statistically significant ( P<0.01).

e CONCLUSION: Intravitreal injection ranibizumab
combined laser therapy can effectively reduce BRVO
induced macular edema, enhance vision acuity. Compared
with GLP, combination therapy has more rapid onset of
treatment, and reduce macular edema better; Intravitreal
ranibizumab should be given in front of the GLP, and the
treatment effect is more precise, more stability.
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B B PR B FS A i 1E ) ranibizumab (55 3R EAPT ) B S
FCIRTT AL B4 <7 #5 )k BH %€ ( branch retinal vein occlusion,
BRVO) 4% & # BE/K il ( macular edema) BY I RITRL .

Fik AR LI 1 5% (fundus fluorescence angiography
FFA) B2 40 T Wi 2 434 ( optical coherence tomography,
OCT) KL i 12 7 BRVO & I # BEAK b i) /& 2 78 1] 78
IR BEALVEHL A 2H 26 1] 26 HR , 47 85 B 30 A% MG ¥ (grid
laser photocoagulation, GLP) ;B ZH 26 il 26 ]}, 5647 B EEH
WHECEE , 1wk J5 17 B S R B2 1 57 ranibizumab 3877 ; C
20 26 {9 26 MR, JeA7 BB A 1 45 ranibizumab 1R YT, 1wk
J& FEAT B BERRAR A HE , — 20 BBEK PO A 2 S X
FLAr M = 4HIGI7 T, 16T I Twk, 1 B 6mo B3 fe 5 1E
LS (best corrected visual acuity, BCVA) | 3% B H .0 J& JiE
( central macular thickness, CMT) FJZE4K .

ZRAMITIE Iwk SIRIFEIA L : A 41 BCVA P2 {E . CMT
FEMEARE 22 R TG 122 L (P>0.05) ;B.C 41 BCVA
MBS, CMT PR, 22 5 A et 58 L (P<
0.05) ;ZH[A] lb# BCVA 7224k CMT 24k 22 7 B A i F 40
TR L (P<0.01) . JGI7IE 1,6mo 5IRYTHIAHLL, =41
BCVA “P-YI{E R, CMT B EFFEAR, 22 5 B A B4 5
T L (P<0.01) ;211 LA BCVA 7846 (CMT 224k 22 57
BAES I3 XL (P<0. 05), YRIT )5 6mo 5IRYT )5 1mo A
e, A B ZH BCVA “F-3{H  CMT ~FR{E 2 b 22 5 e g it
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23 Y (P>0.05) ;C 241 BCVA EIME 5, CMT 348 1%
%, 225 HA BEGIFE X (P<0.01) ;48] b BCVA
Ak CMT Z8fb 22 5 A G it24 82 L (P<0.01) .

518 PR 5 Ranibizumab B4 30O VA IT WA RL )
42 BRVO FrECE BEK I, 48 T+ g s FLAE 4R B4l GLP
TRYT AL TG | B T A Y R R K 5 T B BEAS MO
BEVAYT T SCAT A 5 1 5 ranibizumab T8 77 R4CR BN 1
Yl FaoE s,

SRR - T BR SR ; LI K 2 S DK BH € ; ¥ 5K firh
DOI:10.3980/j. issn. 1672-5123.2014. 08. 08

51 A COREE YRR RN, B B A RS VE B Ranibizumab B & 06
IRYF BRVO 4k & B BEK I i g, = PRIRER 22 % 2014514(8) .
1399-1402
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HHEK M ( macular edema) & FH T35 BE X Jm & 3 40 1L
PN B A0 5 I L — 0 P N e e ) i/ AR I 5 £ 3% |
F 2 5 B it -4 DR REE AR B ) T RE R, BORMANS e it
J S —Fh AT K I ML AR A R R
43 >C K BH 2€ ( branch retinal vein occlusion, BRVO) J&H %
AR K DL 1 B0 2600 9 BRI A8 P, AR T PR 0
WIS A . BRVO Jf & i 5 2, o v 8 BE/K i 5 o
UL, J& BRVO SBF M2 1 — A H 2R 7™ 5 5 e i
HAN R FG MRS G EE 25T BRVO BT 30 5
IR 2T T B RSO AR AR ARk Mok £
AOHT I3 P9 B2 A2 K A F (vascular endothelial growth factor,
VEGF) 25 %) # 1 F 36 J7 5 BE /K i A SC e . 4t
VEGF J877 Q3% 3 & J#2 1 44 Ranibizumab ( 8 Bk BL4T) , 7]
PUHEHT VEGF e 1l 87 A B 38 58 A T, 400 i A8 A i, R IR
45730 375 | AT fofF 65 0 7K i A8 25 400 D) R P 928 BBl Dk
> IR, TR BT BRI R B S
F* ranibizumab 7EIE A A7 TE 19 2 S W BT, Y A S0k
JERRRG TR BB R IR AL, MBI T &
YT AR TGN T BB A 1 SR AR DG ARE AR Y
B e MR A5 R A I JRURS: AR 9 38 e SR P 3B 3 o T 5
ranibizumab & BB XA MCEEIAIT BRVO 4k & FHEK
i B T RAFRIRITRCR o RIS FRATHRI T B A 1
5F ranibizumab S A% G BE I ST B I AL L B R) R, O B 4
HyFE Tl RIG ST R AL ARSI R
1 X &HTE
1.1 348§ #EHL2012-01/2013-06 F e AR BHICIA 1 48 %
Rk AR 26 LA 1 5 (fundus fluorescein angiography,
FFA) K627 A0 1 W7 )2 4948 (optical coherence tomography,
OCT) ¥4 #1112 9 BRVO 4k k& 8 BEK i 64 28 2 78 19] 78
R, e 55 46 0, 2 32 1], ARl 42 ~ 69 (K45 52.6) &7 9k
P21 ~6(F13.5)mo, OCT $&/R k{8 1 85 BEK i, B Bk v
A W B JEE i ( central macular thickness, CMT) = 400um,
TR IHEBRARUE : (1) & JF ™ EH A A AR B | B (R R
A5 E G ) B VR T M A (2) AT HA
R0 5 K AR A 2 78 RIS B BRE S AMD 0728
PO JIE 58 25 AL O B 2R A IR PR 280 28 W PR s
PEMUAR 2R AR 55, (3) BEAE A IR O OGBE 3508k 9 1 5
YR AR RS T AR L (4) )5 & i IR
g O Il I REAN A
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1.2 A% BEWLI M =2, A 4. FEALIEIR 26 1) 26 R, B4
Al T B BERRAS MG ERIG YT B 4H .26 #1] 26 HR |, Jef7 85 BEHR
MG EE , 1wk J5 P47 B S AR S 1E 5 ranibizumab 3877 ; C
20 26 ] 26 HR , Je47 3% 55 R IR 7 I ranibizumab JG 77, 1wk
J5 AT BERRAR WD GEE ; = H BB K I W E M E R

B AR 1 5 ranibizumab JEIT  E AT AL SR B
TR 6 Y/d, YESE 3d T Tk 45 I 48, V25 m wh sk 9H 38 |, 75
T T2 HT 30min & 7 FCME AR WO, B 5 A4
R N IR FARBE AT, EYEFARENTE N, £
FEEE R T30 F 5 M5 3. Smm JLEEZEHI 1T, LA 30 54
.1 A 0. 05ml ranibizumab T8 . AR Lp(+),MRE
Tn, Z A5 ZHFORAR B IR AR, L RIR, K5 £
U ELRIRTE 6 /d, ELEH 7d.,

HEHE X A% M BE . R FH 22 [ IRDEX A |l 9 532 2 &
BRI A AT AR ME B 5 C BB BE, A BE oL [
500wm JFEG AN, F B AR 100 wm AYOEEE RS0 M 2 ~
3 HEIESLEE , BE B K/NR 200 ~ 400mW , BE YGRS E] 0. 1 ~
0.2ms, 774 T ~ MEOLERE, YEBERIFE 1 68 B AR, B
B4R 200wm B SEEEXT 5RO GEE, G EETE Rl Tk
TS NGEE L R A S sS SAL AR BRI A T R S
{7, BEFE K/ K 200 ~400mW | BEYGHFIE] 0.1 ~0. 2ms, P24
I ~ IYEEE, eBtmba 1 MR EAE, BEEm. il
BETIRITET JEIT)E 1wk;1,6mo 23 54T BCVA OCT %
£, CMT &5k T shill i 9 B % 1 & RPE J2 3% 1m0
ZIEMREES . BCVA S5 4L AR HEAL logMAR 0 7, DA i
FRRE (1) B B 7 B B NS AR 0

Giit2a o . T A5 i 2% SPSS17. 0 Ge ik -1 4t
T, 45 S I B A o 25 3R | Ta]— 21 PN S [R) st (1]
JTA] FO AR FH T 22 00 M, T T EL 350 R FH LSD —1 4G 56 5 2H 1)
[ — Fsf [) 5 OB R I ST R AR ¢ K56, DL P<0. 05 S B
Giit2EE X, P<0.01 W EA BESITHE L,
2R
2.1 BCVA /97 )5 Iwk 5iRIFRTA L : A 41 BCVA -3
(HAE 22 G2 2 X (P>0.05) ;B 1 BCVA F-3{H
BE, ZREAGHE X (P<0.05) ;C 240 BCVA “F3¥1{H
e, 2R HA R EFESIT¥E X (P<0.01); 4R
BCVA b2 7 HAA &5 E L (P<0.01) . AIT)E
1,6mo SIAJTHIAA L, = 4H BCVA FHMEIRE, Z R H
B EGFE X (P<0.01) ; 4 08] b # BCVA 28 {1k 2% 5+
HAG 24 X (P<0.05) , A7) 6mo S5iAY7 5 1mo AH
o, A B4l BCVA EIH B E R B LG I ¥E XL (P>
0.05);C 41 BCVA “F¥y(E#E s, 22 R A R EFRITFE X
(P<0.01) ;41H] He 88 BCVA b2 R HA G2 B XL (P<
0.01), %1,
2.2 CMT R¥7 5 1wk 5iRITRIM L. A 4 CMT “F-3{H
A E BTG L (P>0.05) ;B 41 CMT V- 3418 [%
K, 2R BHA G245 L (P<0.05) ;C 4 CMT - {H %
%, 25 B4 W FHS % L (P<0.01) ; 4118] b4 CMT
AR EA BESIEE X (P<0.01), (Y7 )A 1,6mo
SRR, =4 OMT SE BT, 22 B3 B B 25
TR L (P<0.01)  41IE] F i CMT A8 fk 22 5 A Se it =
B (P<0.05) ., 16I7)E 6mo 5IAYF)E 1mo AHIL, A B 4
CMT AR L 22 R G248 L (P>0.05);C 4
CMT “EIERR, 22 57 BA BG4 L (P<0.01) ;4
[B] EL#E CMT 2R b 22 R BEA G4 E L (P<0.01) , WK 2,
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F1 BITRIERENX logMAR 24 xXts
Vol VYT I BT Iwk  IAITE lmo TRYTJE 6mo
A4 1.20+0.16 1.18+0. 12 0.75+0. 12 0.73+0. 18
B 1.21+0.15 0.98+0. 10 0.59+0.08 0.58+0. 06
C4 1.20+0. 13 0.69+0. 10 0.31+0. 06 0.20+0. 08
*2 JRITHIE CMT L (X%S,pum)
Gy RITHT BT 1wk IBIFIE 1mo 1RY7J5 6mo
A4 759.76+110.09  728.21+93.17  569.23+79.26  571.96+58.73
B 751.80+103.17  679.63+87.62  398.05+85.19  376.79+93.29
C4 760.13+107.09  493.10£96.20  274.35+61.83  215.21+60.32

3 iTig

BRVO 2 A H UL AW 0 i 45 P e g . HL BRI Al
W%, BB UE IS U | A i e B O T RS 4 Kb
RIS Z AL RATR AR, BRVO ) %
FEHRIE 0. 6% ~ 1. 6% "7, B AF W i 38 0 % 9 2R 48 5
BRVO [ E T 44% ~ 60% il I L # Ik R,22% ~
43% ™ REUR LRk Z B WA BRVO 4% £k & H B
IR, A 46. 7% , FEURAK 1 F R BR N 57.4%
HEREK I 5 BRVO MO RERTF A9 1 B A R
) B BRE K It 23 %o JB R TR A T 7 A R RS LR R il
K e S BRI R ) 5 3 R ) 2 AR BN R R AR, T
B K (>8mo ) B B BE K i 2 5 A A MERL Ty 4

F 98 2B, BEBEAK b 1) & A= — Ty T s 1 bk B 2 I
KRR R S A PN A o B T e, B Ifi — 8 1) B 5% B ( blood —
retinal barrier, BRB) 52 2| ™ 5 451 {73 , AH b AL 1 1 45 %) 2 3%
PERINATEL, S34h—AJr i, ik Z BIfH % )R, & R 8
24 110 A5 TG E 3 L BB A, DA 5 | dbS— 2 PR 5 A4 e DS
WATAIAR R A P B AR R R AR R Bt A Y
A PERG A O, Ful, B XX w s B, H A SEK
BITRYT O 15 T2 A BB X0 M AR Ol ¥ R ER Y T ST BT
VEGF 25254,

T B X A% A RE Y6 8E (grid laser photocoagulation, GLP)
HATSEIRYT BRVO AR RFEEME R S i 2 5K i 1
SRR RN R B2 A, T LA IR BB B
W1, GLP MU 6 B 33t P 98 T 00 i 4% sk /0
5K B A IS B U, (8 B BE /N Sl B A B 2, LADSU R o
BE XK i 5 SEHE A 5 B X AN B — A B B, 24 300 0 Ji5E 45
JE TR0 VR ) 5 BRETIC A5 DX SR AR 7 1 JF At 1t A5 9098 e a2E A
FRC M1 2 B BRE A e A TR 5 T BRE DX A S R A R K
A SRR, DI T P 2 40 0 4R, Db
O IO0 E 1fL 9  D A A PR B ML 4 9B 0% . Leonard 251 i
13T REEA BRI A REHLT BEIFSE IEWT T GLP Rl A5 k4
15 BRVO 4k & s BEK i iR 35 (140 ) DB s Bk i, (U
PAAERY GLP JAY7 R B0 ) B8 = A 2 A IR, L REAE
—EREE R K i, PR AR 2 50% h EBEK 5 | i
HIRR T2 ) AT 3B o 2 W IE FoR - 2 B4l GLP JRYT
B ERE iR S S X R TG 2R 22 5, (A —2euEya e
B BRE /K 00 7 T 4 R T R O ) B 8 TR )
BEAK A, SAEOEIRY T ME LR AL, A5 p T BE R B BE
DX A e 257 Sy R 18 1 R K e, L 8 B K e R R A o, R 4l
GLP A7 4L 535 i 1) Y B BE /K b 314 2B AN 90 7 TG A dg AR
A3 —SAESE T B4t GLP JAY7 3 BE K i 4 SRy B

WFFE R BAXT RVO B35 19 b 7K B 385 (R 1) A 7 A6z
PJUESE T VEGF B9 F+ &, /£ BRVO b 55 B i (9 3IE 55 T
VEGF 1 ¥ B 5 8¢ BT K fib ) 72 8 52 0 A1 260 IR it
VEGF 1697 C B Wi AR YT BRVO A I 88 BE K i 1) BF 52
BT, BT VEGF Y77 1T LU il AR 55807 A= 1 45 A9 T8 i L %
PRI A 3 B PR /D A8 A998 U, DA T D 28 PR A I 4 U5
PERRG M4k & (1 B BEK I . VEGF 1 F 2 AL 45 VEGF -
A,B,C,D Fi#EA K+, Horh VECF-A 532 (R %54 fil
K—FINRIR S, A 1078 PN Bz 200 i oy 436 58 R 2B il
A B, I 4R FE T AR A 0 AR 2 S80E A0k Ak
FH7 . Ranibizumab & —Fik & 4> F, H— A RIS M BT
P45 G 1 A3 R — A e I L0 P 9 AR 45 B A A B 43 44
Y B EE A N T ST ranibizumab , T LR B ) B 78 A
FEM LT PR IR 0y B8 A N B2 2B K I VEGF-A
AR A i — 490 X5 P ot I 1) 5 A e ik 2 3 B K i
2006 4F ranibizumab 284535 [E & 5 2595 B ( FDA) it
WE, FH TR YT R A 1A P9 AMD, 2010 4F FDA it #E
ranibizumab FFIGYT RVO 57 AY 55 BEK I, 2010 4 KR
RVO JAyF T8 FE $5 1 ranibizumab 7877 RVO 5| #2 i¢ 75 BT /K
Ay A AT AR ARAT RO | e A R 4 3 e A Y 3
Mg 25 7 X B e K& AF 58 P A3 B IE S22 Al T
ranibizumab 2R 5 AR TR B B S DA ERRIR T AL
JCTERI TR ST 2 A [R]IE L 3G I 1 I i Qi iy 4 |
IR R A8 & 2B g XU o [RIASE, ranibizumab X T 28 5E K ffi4
IT I T ROH A T4

Zia Ll B R, ARG R AT BB A R
ranibizumab 15 25 BE X A& WG EEIR ST BRVO 4% & 35 BE/K
Ji, 73 3K T 86— B0 8 R A7 R0 HL AR B OE BB R YT Ik
2E RN B ISR T BT ranibizumab BEE HOBIRITRTA
RIS BRVO TS s BEK b | £ T4 7 5 AR I 4
GLP BT E AL T A | 58 5 4 (0 S /K i (] o A B
G #E — 25 W B T B B IR T I BB R R T G
ranibizumab Y45 25T [H] &, 25 R, T B M EEG
J7 U SGA7 B 38 A 0 VE 5 ranibizumab 38 77 8% SR 8 R AR
FROETE T, FRAT AT AT e T, GLP 4= £ H ¥k 43
B3t P T A 0004, S0 0 X T B B K b BRI 97 8OR AT
B, H R B K b AL B 245 7 GLP 3R Y7 G HERE
R, S — PR b BOGIRSZ S (R AT i i 45, 52 e
LWALEL /S-S Gl =Y i R 237 N bt B )
FP A R AR SO AT g2 E — 2 B ZH LRSI VEGE, )
{5 W FE45 T ranibizumab 677, W& 76— & 2 LI 55
HARTT ROR AR B 0 SR AR BB K A I SE 4 T bt -
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VEGF {697, 1 T ranibizumab &R AVE ISR, 7T LLFIR YT
S04 T W R S, B 4T GLP 347, 71
fili GLP BE AR Y RE f2 T AT R 52 18, A e /N B 908 3 1k
FIRAERIRIFRICR . A BEFEEE H BRVO JGEES B9 71 il
CMT HYPK 5 5 5803 O AF 0% | B BRI b ek ] 94 A4 G
A5 B IR /D = BRVO TG T 190 41 7 (W] 48 174 54
i, RREVEATHE— 2D MGt 2 o0 AT, R e SR it mT e e
WP eI A it — R
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