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RS 3 WK B BE K i 1 5 1mo J5 A I A5 A 7 IE AL
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ARG I B BE o [UTJEE B (CMT) |, T v J2 400 I I =5 41 1
8 W I A BE 2R B (VLD) M4 13 25 B (VPD) Pl
MG I 4 X m A (FAZ), i o £ A 0 9 IR
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(0. 323+0. 086 vs 0. 773+0. 304, P<0.05) ; CMT & Z[%
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Abstract

¢ AIM: To evaluate the functional and structural changes
of foveal macula after intravitreal ranibizumab injection in
patients with macular edema secondary to branch retinal
vein occlusion (BRVO-ME) and screen the factors that
can predict the final visual acuity of the patients.

e METHODS: Prospective, clinical study. In this
prospective single - arm study, we observed 25 patients
(25 eyes) diagnosed with BRVO-ME who were enrolled
from 2018.6-2019.5 in the first central hospital of Baoding.
All patients received monthly ranibizumab 0. 5mg
injections for 3 consecutive months. The best - corrected
visual acuity ( BCVA), the central macular thickness
(CMT) and the vessel perfusion density (VPD), vessel
length density (VLD) and fovea avascular zone (FAZ) of
superficial capillary plexus (SCP)were evaluated detected
by optical coherence tomography ( OCT and OCTA)
before and 1mo after the third injection. Mf- ERG was
used to analyze the amplitude density of P1 wave and
latency of P1, N1 wave from ring 1 and ring 2.

e RESULTS: After treatment, BCVA ( LogMAR ) was
improved significantly compared with that before (0.323+
0.086 vs 0.773+0.304, P<0.05). CMT was lower than before
(239.385+33.175um vs 489.346+ 137.453um, P<0.05), but
there was no significant change in FAZ, VPD and VLD of
SCP within 6mmx6mm of macular area before and after
treatment ( P>0.05). The latency of P1, N1 wave of ring 1
and ring 2 were significantly decresed from baseline,
while the amplitude density of P1 wave was increased ( P<
0.05). Pearson correlation analysis shows that age,
baseline BCVA, VLD, VPD, FAZ were significantly
correlated with changes in visual acuity before and after
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treatment ( P<0.05).

¢ CONCLUSION: In patients with BRVO-ME, ranibizumab
therapy can reduce CMT, improve BCVA and improve the
structure and function of macular area. Age, BCVA before
treatment and microstructure parameters of macular area
can be used as predictors of vision improvement.

e KEYWORDS: branch retinal vein occlusion; anti- VEGF
therapy; optical coherence tomography angiography;
multifocal electroretinogram
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A0 ) B 43 7 e ik BH 2€ ( branch retinal vein occlusion,
BRVO) J& AN T4 RS 40 190 RS 722 114 35 — K DL A0 1) i
M7 9 At , T % 3K 7K i ( macular edema, ME ) J& 5 E(
BRVO BHHO M e m B R A B IAA , I
BN A K FIF (vascular endothelial growth factor, VEGF)
S T B A P R A A, 5 | RS R KK b 1) B i A S
BEERTZ " AP VEGF 259t Lok B 7
BRVO-ME K457, i VEGF 254 n] 45 34 [ IR IR 9 VEGF
K-, BEAR I BB M i BRVO FR 35 40 ) s I el
0 ARSI T R IR B E AT VEGE JRYT R, ME
SEARTHIR, A AGH IR FEXFME LT AL 5 AR
T2 ( optical coherence tomography, OCT) ToiEiR
I3 AL R ) P R R A BRI ) 5 OCT P4
IBIF RO AR . ASHEFE S FAR T 6 W7 J2 494 1 4
%1% (optical coherence tomography angiography , OCTA ) #1122
FEAL ) B H 37 5] (multifocal electroretinography , mf —ERG )
Al BRVO-ME S 7ESE 3 AT B 58 AR s 1 S o 2R B 90
J5 BLBEDX 6mmx 6mm 15 [ A 1% R 19 J15E 45 A4 0 2 E A2 A .
OCTA J&—Fkt OCT 19 w73 B3 USR5 10078 AR D sEAH
ZEA R FTRSS T R OCTA RTLATGAN A2 2 ]
BHE DL AR AL, VPR R T HS BEBREAS AT RE Y
PREAEDL . mf-ERG ARy —Ff 20 LY o A B 2 A A 7 7%
AT LA 57 A0 PO B i 0 8 Py LA TG B, % J A I LR
DA 0 JIEE T RE AL 23 DI o 1) 23 A, AT B 3 WL 4%
o 15 A FE REFIA T AR . WFFE & B, v I JE i 8 X T AR
(fovea avascular zone, FAZ) 3" K 5 90 ) i b e i Jok BH 2
( central retinal vein occlusion, CRVO) f&F 40 71 T &2 [a] v
BEAFAESCIE ™ SR HE VEGF YT )5 BRVO H 3 Wi 1o 5
BEBE DX AR AV RS S A B i R R — e, A
X — BB ATER 1T, IR 43T BRVO-ME SB35 167 i &

BFRHEL T L S YOG 2R R B RS L2 0
PRI AT ) RO A T A K

1 W& HMFGE

113 ArlE IR RATSE, 2EH 2018-06/2019-05 F
P iR — O EBIREH 12812110 BRVO -ME 2 25
25 B, Horp 59 11 9], 4 14 5] 4R 4 58.62+10.97 %,
WAFRUE . (1) LR MAETE R (fluorescein angiography ,
FA) Fil OCT ¥ #1712 5 BRVO-ME, H. i &% 1mo P
WL R B (2) OCT A 2% 7~ 8% BE H o0 [ JE B ( central
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TEERHPT, 3mo JERIEE 2 UL E LT FIRIT . 4 3mo
JE S A OCT 718 35 BE XA SR A7 A sl Tt B I s P/ 1
BUK , B CMT = 250pm B f 4 87 1IE A 7 ( best — corrected
visual acuity, BCVA) TF&, £ CMT B hn, 7 Bk 47 Bk 5
AR S AR BRSBTS T o ARSI SE T 3 IR
TESHAYFRIOCR o AR r i MR B 30 4 32 AR BR BB T S
0.05mL/ 0. 5mg, ARG AJFFTH0AE T I IR IR AR F By J8%
Qo FAREF—BEETFRENHET,

1. 2. 2 MBIEHR  IBITHTANAYT (5 3 IR IR Il 7 40
TRELHT) 1mo J5 T £1 f8 # #4417 BCVA | OCT F1 OCTA |
mf-ERGHG £, T A 4 £ 1 i [W] — 057 #R AR 2 R n A6 A o
SE M o

1.2.2.1 BCVAE R [ Brbr X001 ks 25 8
R 3G 97 BT J5 BCVA, 25 3 5% e O &z /D 73 Bk i %) 8
(LogMAR) #1478 4T .

1.2.2.2 OCT #1 OCTA #&#& >RH] Cirrus HD-OCT 5000
B OCTA X A 8 &F #47 K A&, 431 4 B X 45
Angiography 6mm X 6mm F1 HD Radical, 3 f# i F )3
FastTrac KR IEELE M, OCTA M 248 H 315 A FORUM
F4: M Angio—PlexTM #AEAT M 3 %€ & F 85347, HD
Radical #50T ,>RH OCTA B ERM:, A sl iF U R i &k Y7
T R — 50057 BB v [ A 0 DO JEE B, 998 5% CMIT L,
Angiography 6mmx6mm 2T B 3l 3 25 A 1k 2 R R
F40 M4 B ( superficial capillary plexus, SCP) #J OCTA [#
1% - SCP 6mmx6mm I [l PN W R 45 25 ,@%JI[L%?
K9 (vessel length density, VLD) , BIMIRG K E S
K X 3l 1 AR F AR, DA omm ™t O B I A HE T R
(vessel perfusion density, VPD) , B Ifil i 5 5 78 75 i AL 5
A DX AR LU AR, [ FAZ, FAZ St A il
ST SRS TCTE R SO R 2 KN R 3 A 4
IR B Ii 2 & FAZ THAR, IEHC 3 Yl i FAZ TH AR
EIMEAE N &2 FAZ A, BEAEOE SR BT TR 2 B 4i i
G BER R SRR A, 4 A —E B AL, FAZ fE7E
—REVR2E TR E BN % B e FAZ TEnT 5 A
WFFEACI it SCP AR CHHE HEA T 734

1.2.2.3 mf -ERG # & X H] UTAS - SUNBURST -
MFERG Z v i AE PR A RS0, DL 61 7S 18 24 |
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1 HE,5E,58 5, 5RMUS T 6d,i2E AHR BRVO-ME,i&frRlfE OCT itk E

JF 1mo J& CMT A OCT B-scan B4,

R
2 ®mE EB.62%, HRAHATHE10d,i8
VU400 ¥ VLD #ill; B E
I J2 0 0 2 240 49 0 FAZ il

R1 RTAEERRBENSHLILER

SAFBTIS OCTA %t tLE
: WRITRIANAYT 1mo J5 T T X IRZ UM E AN IL4S ) VPD #0; C F 3R 7RI ANATT 1mo J5 BEHE

48R BRVO-ME

AJAYFHT CMT 89 OCT B-scan B4 ;B .34

A DARIFHIANEIT 1mo 5 HIEXIER)Z

(1] CMT( pm) VLD(mm™") VPD FAZ(mm?)
TRITHT 489. 346+ 137. 453 13.073£2. 858 0. 320+0. 083 0.315+0. 118
NELid s 239. 385+33. 175 14. 069+2. 796 0. 376+0. 130 0.358+0. 135
¢ 9.053 -1.421 -1.985 -1.518
P <0. 001 0. 168 0.058 0.142

Jet FABSEEfDAE LHY 30 5% mf—-ERG RV I, DA BEH
A Ly, B — IR R CH: 4 BRBIER A, T SR AR —
TR N, SB—A IR P, AR AR 5 1 75 22
H N AN B4 —ER A 3R (P eV 5 N1 P AT
FRIA K P13 BRI 2 B, 10 ) A0 ) s e PR AL H A B
SRR SO E

G20 . 0 SPSS 19. 0 Ge 24 B E A7 5008 43
Mo TR R IE A A0, I B bR 22 2R, R
FHBECXIREAS ¢ 6 56 b A R8IR VG T 1T I 45 6 A 48 b 1) 2 4k
TH0L . SR Pearson HICA T4 M 1 2240 5 &4 56048
FREEL A Z B AR DG  FHOC R B r A XTE | 7 =0 3R
RTGHEOE,0. 0< 17l <0.2 TR GG E,0. 2< 171 <0.4 FF

IRNEAE,0.4< 1] <0.6 FR P ERREMC,0.6<Ir] <
0.8 F/RIRAISE, 1r1>0. 8 FARMBRA I, ABF7E A 6
KL RG5O BUS PR 8RR ) . BL P<
0.05 WERAGITFEE XL,

2R

2.178¥7HI /5 BCVA b8 A B EIRITHI BCVA
0.773+0. 304 ,3/3¥7 J5 BCVA 24 0. 323+0. 086, &1A 77 1 &
FUE, ERAGRIFE N (1=6.778, P<0.05)

2.2 BT R ERXMEMS LR SiHyraiM, ik
JPIEARA B EAL CMT B TR, ZRASIFFE L (P<
0.05, 1), VLD VPD FAZ JoH] A4k, 22 B4 T4
P L (P>0.05, K 2) L&k 1,
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B3 &=, %&,55% , GRMA T 11d,i2 8 A4AR BRVO-ME, &/l /Emi-ERGHRZEE % A D JAYFEIANAYT 1mo 5 mf-ERG
EME = 4EEIME ;B\ ERITHTANAYT 1mo J§ mf-ERG MIZEEI (Plot) ;C . FIAYFHIFNGYT 1mo J5 mf-ERG MR BIEUE A,

xR 2 BFFHEIE m-ERG S#Htb % xES
fi ] =) - I _
NIVERW (ms)  PLWEREI(ms)  PLARIEZE (V)  NIERWI(ms)  PLEREI(ms)  PlARIEE (nV)
JRITHT 30. 096+4. 781 48.968+4. 768 14. 892+8. 353 29. 692+4. 537 48.349+5. 771 4.034+2. 438
WRITIE 27.766+5. 769 46.913+5. 216 20. 635+8. 767 26.997+5. 304 44.576+5.923 6.242+3. 091
t 2.398 2. 365 -4.199 3. 184 3. 624 -5.092
P 0. 024 0. 026 <0.001 0. 004 0.01 <0.001
2. 33BITHIE m-ERG SHMLLR SHITHMIL, 1 £3 AFNERNBUNEXEEM T
TG AL S — IR IR N1 BRI P VIR I » R IERIA
WEAEE T P14 W 8 0 W 4 s, 22 R Gii % X - r P
(P<0.05) , W3¢ 2, WGITHIG mf—ERG #5 A g 8 [&] F I AW -0. 843 <0. 001
K3, TRYTHT BCVA 0.777 <0. 001
2. A MATUMIEERZ N Pearson LTS5 TS AT BB 2
IR AR JAYTHT BCVA VLD \VPD FAZ 540 4125 k(K CMT ~0.316 0-116
CEYF IR =38 97 B0 ) 2 T A7 1 4 0 (39 P VLD 0.742 <0.001
0.05) , Frh4F i FATF T FAZ 500145 (A5 2 4775 B o e
MIKIER IRITHT BCVA VLD VPD 58 1 28k ( 2 [ 77 AT mi-ERG 2 ' '
TEEMIEER, WL 3, WITHT— 3R 5 35 P1 RIS o ’
W1 5 VA 4 BT A7 A R DG (P<0. 05 ), LA 5 R B - - 0067 0,744
AEXHE 171 <0. 6, 2558 0 5 rh & FE BE ARG, B A % AR P1 AR ] 0. 492 0.011
AR TS TR FE AR P1 RS e ~0.057 0.782
3iTie —F
HEBEK U BRVO % WA 0 , 0o ) 1 3= N1 R 0.023 0.911
TR W5 & B, BRVO-ME [h 2 fi [ 2 35 76 i, & P1 AR -0.398 0.044
FR BRI 2, B KA R, 3D N B R P14 i 5 5 ~0.053 0.796

2 LA PN 2 20 5 A A A S A0 ML R, Rl B

BEAK M, I AT UL | 2 2B R 480, VEGEF B i

ML 308 3 1 0 — A 386 o o B B A K A

Kb e R S i 45 K T K L I R R RT3

E | VEGF j& BRVO-ME 4 FZ 0% F 7. 41 VEGF
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AR B BE K I TR 1 L, 3852 B A T B BE X 6mmx6mm 75 [l
N VLD \VPD Fl FAZ, [m] B e 55 2 5 X HL 35 3l i A8 4k, IF
PR EE L s (1 T R 2

Miwa Z£ SV BFSE 40 A 81 1] BRVO-ME M # H 48 1+
PRN 5 3+PRN 897 J7 S il RT3, WL 0 1] B SR 6 T
E 140 (VA>20/40)3+PRN 5% 5 1+PRN 5 &40 1142
B2 5 5 3+PRN 440 ) 3254 o W I A fa 3
ST TR 140 (VA <20/40) ,3+PRN JA¥7 )7 2258 1+PRN
LENIR VI A EE S S Sl TR O B N ) A
FKHI 3+PRN BIAYT TR, B H 1 IR, 4L 3mo B IS AR TT:
SEREREPT,IGTT G L BRI AT, CMT T [, 2 5%
PG5t 2 X, Singer % X4 VEGF 25 4 7 55 4 vk
HEAT Meta Z0AT, 5 5 3R W, B 398 1 s PN 372 82 0 5 B B BT
AT LA G- b o8 I B B6E DX IO 5 JRE BB R A F o iR 0
BRVO M E T3S (R I 13 51 Bt VEGF 259 )5, BCVA J
PO RE RSS2k 25 7" L BT VEGF 2459 (R B Bt
JEL 3 R s L T BRI o ARBIE SR 25 R S RS
FHAL,

DU I A8 2 B8 1) i AL 7 36 AR B AR OCTA 3T IfiL
T R I R DA Y AR AR AT A M N T 3 T IR R
FFRAL 0 T 3 B = 4Ol % S 45 7 52 # R (optical
microangiography , OMAG ) , H AT $& 4t 0 2 1) 2 b S BOR 43
ML A5 B, AR5 438 T VLD Al VPD 7 30 i 1k 35
FRo VLD B3 5 oAk, f0 55— MR A Y MR 4k A it AT
W% RZ MR, RITRELRGESKES
RO DX 35 T B Y A, DL mm™ B, VPD ESE R4
A5 ELAR A0 B B, R0 A B AR DX PN A 7 5 T AR X
Sl A AR LU AL B B A b S B O N I T T e,
54 RE T T Hb S B SCP 6mmx 6mm 365 Bl P4 Il R 2 7E
AWFGE H, BRVO-ME & # fE 45T VEGF /Y7 3mo HI )5,
6mmx6mm XN VLD VPD F1 FAZ 24k T0 i & 2 5 .
PoREE A 1 W, ESE 3 WRPL VEGF 1697 A&k 3% 2451
BRVO 35 B BE XL CRAS  BEE XY™ K8y FAZ o xfE LA
PR AHAL R B BEIX. SCP A9 v 1% LA AR 4k 22 WAk, ¥
WEX FAZ th R84Sy K, X5 Campochiaro LTI 9y
WYL VEGF 657 15 A AL B 41 i 45 JGHE R A 25 S — 20,
2l 25 200 B g WA AT VEGF J5 1mo, SCP H i T 3% Bt v
M B35 e U] R i X s Y VLD FI VPD, & BIIA YT R S P
ol i 45 25 BE ¥ TG A2 Ak T VEGF 3397 BRVO-ME
FESE I oK 51 HEBE Bl i hn B AR 4 A0F O R B L
VEGF 57 X 400 190 100 A8 3 2 A8 AU VR T, AT 0 2 400 1)
M ARMEE A9 ALY (B H [ 56 TH0 VEGF 3877 X5 4L
I J B S I R 285 1 5 i 1 TC 48— E 18 . BRVO 4 1 i
PRI BSEER AL, 375 & VEGF R F B 38 in , i 23 fin 5 41 ™)
IR F e 1 25 42, X2 BRVO 95 B Gt AR HP 0 1 OB 3R, 9t
VEGF J&77 7T LA BH W7 1F S 05 34, 0 9% TG E 1 1) ok e e
TEBE XML FCIRES , (R 2 I i 2% 240 BRVO BB 135
BEX MLADIRZS . Mane 282 BF 5 25 6 00 | BOOR A7 7E T4
ARTETB -y 18 8 400 A 7K B R 5 T 218 F OCTA H,
{EB4H% VEGF 1697 )5 v 5 X 6 40 1L 45 60 F- 3 8 AN K AT BE &
", Winegarner 252 BIFFE AL 3¢ BH | 40 190 55 9 ik BEL 2 H8 2 D

o S BEAK e 2, AL I IS B A0 0l 4 RE T RS AR SR
P AT 2R R ot R ) D B3 T R — R [ 2 5
M), B PR T R A 2 R I S TS — 2 2 B A 45
A () L 205

Sutter %Y F 1992 4EWF5E T mf-ERG J¥ Hiz T
I PR, AT T fift B BE DX S 38 L A B R N, DF- (B BRE TR 25
g, AW T, BRVO BEFE 2 3 IRPL VEGF iRJ7
Ja ,mf—-ERG K4 i /8 —FR A BR P1 I 2 R 1 23 7 14
TP ONT -2 R B AR, 45 75 R 7 )5 B B X ) F 3
AT Tk, Maturi %620 95 UIRGE T DR BAPLIB T B
PEAE WS A G B BEAE )5 mf—ERG F VA A glss |, $27m
BEAK T BT3B AT k3 mf—ERG Y SN, 235 o B X H,
T8, Loukianou %5  BIF5E b | 1L I i bk BEL € SR 3 3 WK
U VEGF JRIT I , — R H1 38 P11 34 S5 o7 2% B 388
SERURARIIRRAR . 55 A5 BF 58 X5 4k & T 75 Ik BEL 28 IO PR
AL A 595 A %) 8 BXE K b 83 4 R P T B DL AR BABTIR T
KB e W B X PR M R O R F R AT
mf-ERGHY N1 3% f1 412 00 W 7= A | 3 SR I Tl sz
%0 P PZ L™ A | 2R I T Miiller 20 i AN
MU ARAE S L P1ONT AR I 4 B 3 R 2 R A1 50
JERSZ 28 FRUN 40 A A 403 105 AT D60 AR g 4 R R
W], BRVO-ME 174t VEGF }A97 J5 mf-ERG [ WK & , $#27/R
BBE DX ) R A HIT A, A0 P B P 2 DY SRz i ARTRURK 248 L Yy
PGB KA

BRVO-ME F8 35 B¢ B8 {4 i 10 S T BR b5 CMT B i
REAIG, B BEK I B 8 2, A AR 3] T — e AR B I el
{ERIRAT A B ) (s 1E B MR 2= 7 AR
I7 R JE R T B AR 5 TR 75 A 38 A A 0 235 SR 2R 17 4
KA, 45 5 o BRVO-ME HF AR B4k FAZ 5148
I7 R AR AR A 2 A O, FE 4 7 .SCP 6mm X 6mm
TG A VLD, VPD 5 4 J7 (% 25 1k i 52 1E AH O, 17 JE 26
CMT . P1 N1 P HR1R % B 53077 005 A0 9 28 L0 (i TS AH ¢
PE RATLE S F I ELL CMT Il mf-ERG $845 9 A g fR
Do W 0N £ B TS R T, AR AR R T R ) BT I
XA ZE A B BB 1R YT 5 T RE S A RAT AP L R
RS 4 R R, B4 VLD VPD & FAZ W] 4E il il
BRVO-ME & M 1 BUs B PEAEHE AR, 10055 9 v AR 2 %
FREHL M FAZ 3 K2 1 R o] 33 08 ) 32 2% 1) 3 22 i
K, SCP YNl HEF B EA+0EENE XL,
JREAA LR LA s (1) RUR 20 B | G K 2 4 it 0 28755 21
HITE SCP JZTE 1 28 firk , Y JaR 52 25 % 28 AR oty 76 R 2 B 40 1
A NG XU 240 B 0 7 ST 40 TR AR 2 kT B 4
RIS S TR AL SE (R I8 M JER G 20 i A% 32 1) 4 225 40 el A
MR IR SR, BN AT 1 & AR 2% 3
FIEFRA T S PR, Chung 4 5 &3, &5
HEHEBL LAY BRVO-ME H 2 1R P9 v 5 U AR B 5 SR B
BEAK 1B (B0 9 R 3% . Samara 25 ffi H OCTA 1Y
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