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OH (A SEXFOJ A HIIHEA|ZS2H(Bevacizumab) A ®ot X 35| AP SOtO| YUMQE HEE AOHEQIC}
Cfefap g YUSAFHUHZ 65 242 359 FA =, FAL T Y 013 2 E
figh o~ UAH 13F 1322 HE 22 oLt 015 0let=lX| 2 Bt 1322 of

rukz 2wl | 4 (central retinal vein occlusion, CRVO) E3] oA} "h-&(adverse effect) §lo] SuHEE0] 7hA0}
= YErEd A 50 sz AdRlofA Y] FES 0.1-0.5% AEel 54L& 7HA grha Busa okt
2 HuEy 9] aollA e, HEH A, WG kA 9] & (electroretinogram) AARS B <52 o)ar, A
=o] AAl A3to] QAL FAo] 2 A7) FHAslo] 9] TR0, AH| Wuke] 719 wlels} 2= ol FAjolt), E
= Afel 2 WA =9, 53] FukEE(macular 3] WP 9wl wub A | aoll A et 5 o] P
edema), 2] 4|&8 (vitreous hemorrhage), ATt 9} 3= "hg S o) =5l g™ gasicly dEA ok
Z(neovascular glaucoma) o] ¥ Alzkel Algo olof & A oAE WA EE o]8sto S AU H
Asts do7)A Hrt HRA| ) FARS ASY RhS ka4l g w4 ShAE-2 o
kAl g A = lsl ko] sjdo] WAgsHA H, dor FAF M3 gt A9 W3lo] thsf dof Har,
S ] 441 *H(vascular  endothelial growth factor, mhukZ AW | A7} WAYEER] oke mitobe] Awle} vlm
VEGF)7} -2l Aol A S71stA €k’ ol2jd dvhf] 3 EUch
AAro1z}e] Z71= & olpukA i (blood—retinal barrier)-ﬂ
5 doA FHHEE, A A FYAEE 5 CHAND} HiH
ks Aol BeE PHSTES 4ol FH
Az A-gsHA Hlok o5 AR ol FEHHAAT Chad
QAU Anti—VEGF) Q1 wlubAlS=o] fej 274w A &
s m s o] x|zl o]§Eal glom, wWe koA 2008 445 20109 6H71A] 2 HHol| A whete]

USSR 65 712 3819] FAb F AL A L o

R E A o 2010d 0% 272 m AETY: 20111 38 132 ZA} 4% T A "o A A|EEA, g7k ° by
= AIZH5I7H: 20114 68 5Y =2 AT 2= 9ldE 131 1301 tjare g o1& A
L P U - Aok FeE AW of2lo] AlHe] AstE FEd
Fol= B HolF S5 174
St SEEa or 2 9l oh2 Asto] AL, fEHEAE, ARt o)A
Tel: 032-621-5053, Fax: 032-621-5435 aU o7 EToAEE A} B8 AFHES. s

E-mail: genophilus@hanmail net

~

phthalmology.org 1055




Aol Aelshee. e g st o
BTl 132ko] ShalAE oha] At 4% 5 ARelA B
HSmS AlRste] 1 AukE Hakelst ulmstsch
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EH
=

ot 3 FAF

tdetell A g HAE b AAL HHESE
(Cirrus SD—OCT, Carl Zeiss Meditec Inc., Dublin, CA,
USAYS Sral A7) iuhazst A 43 7 ape] 4%
ol whEsio] Aleleic.

7P T=Eg 8 Cirrus SD—0CTE] macular cube
scangr o|-8-5to] Algyslgl o, b 4/dul(retinal pig—
ment epithelium)of4] W74 A9(internal limiting mem—
brane)7}2| 2] A& Aol FA4IEREF7(central foveal
thickness)& L3}Sich.

GoIHE A}

b 9 = (electroretinogram) AANE A Axf 7k F
AR} 45 Fof] HhESto] A5l WP Qe HARE ¢
A iaketah wheetell Mydrin—P® (0.5% tropicamide,
0.5% phenylephrine hydrochloride, Santen, Japan)Z& 55
HA o g2 33] Ajbete, 58S Sws| AAIXl & Fdst
A 308 e AldsklH: ek 0.5% propar—
acaine (Alcon, Fort worth, Texas, USA)o & A Aot
g & FHEAR A= AUl 71542 Burian—
Allen H=& AREstGlem, 4y Alolli= 1% methyl—
celluloses 2% Z=3ESHRTh HAHSTS HARHF 22
& qEo) Falsiglon, 7|Ed=a2 ojute] F4lof Fzbst
At

Wubd o= UTAS—-E3000 (LKC Technologies,
Gaithersburg, MD)& ©]&3}e] International Society for
Clinical Electrophysiology of Vision (ISCEV)<Q] ZZHAA}
o] oF2uk(rod response), | UEEH-S(maximal
combined response), REAuFAL(oscillatory poten—
tials), W<$-2HFS(cone response)d} 30 Hz AEHF2(30
Hz flicker response)2 =43}tk

OHegukg-o —24 dB (—0.0097 cd s/m”) ZFE9]

i

U2 ket o] MR oAl aste] o 4ie]
g bupe] 2%, buke] WSERAIZE

dB 9] T dulAsL-0 72 high cut2 500 Hz, low cut2 75
Hz &2 33lom, 15% o|49] 71H4& Fil 33]9) k-5 ¢
of ol Wae w0 Stk WEAHS A 1
1,2, 3 21%0] Y} WeELAES 23k 1 F 10

B ok Wig-S A3 Tof Wa-gukSAAE A5
o} FHEEL 30 cd/m’2 §AI5}aL, 0 dBO] Tl iy

< g8k em, high cut- 500 Hz, low cut-2 0.3 Hz&
3FaL, 12 oide] 7H4S Fal 5He] ¥hg-& of o]
Batghe 3 o] RbgollAl= avkel bute] 2%3 whg-
EEAS S ARt e R, 30 Hzo HEA=&
0], high cut2 500 Hz, low cut2 0.3 HzO. &2 3}o] 34
o] BR3-& 71581 l=tl, 2719 2119 ¥hE-2 715314
AL 11 o] 3-9] Bk 7| E5ke] 102 Fot Batste] HAE
A5 ek 2 FAR Y] A A
ol

I
Aol ofal Ao} AXA kel Folm AT LAE WA
skt

o

&4 24

EA B2 SPSS (Version 11.5, SPSS, Inc., Chicago,
IL, USA) Z&2I31g o] gate] guprQw 7} ulg o] B+
I FF HAE Foto] AlRYstoich ool A wj] AL
T PP HIE EA5] flE whE S w4t
(repeated measure ANOVA)S A|3§3t & Bofferoniz® A}
T HAS Alsioitt E3F mi3] AL 45 5 A4S
ook} wiefete] b 9l 2fo] 8] H]ulofl= Wilcoxon
rank sum testE A]3Ys}Hch p—valuex= 0.05 u|gtd o
frolgt Ao w wAysiich

Z at

iAok 137 139ke 2, et 92 60.2 + 13.041%
o, gz 69 oARk= Tekelgith

qaetol A F4h A logMAR Algje] B madAe
14 + 0.40]Qlom, 13] ZA} 42 o= 1.1 + 0.48 A}
ol Hla) SolaiA Z7151AT(p<0.05), 28] A} 4% &
o= 0.8 + 0.2 18] A} 43 Fof u]8] S-2J51A) Z7het
ATH(p<0.05). 1L} 33] A} 4% Fo|i= 0.7 + 0.28
23] FAb 43 Fol ulsl Kol Sk okt
(p>0.05) (Table 1).
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Table 1. Background characteristics and changes in visual acuity (VA) and central foveal thickness (CFT) in thirteen patients with

central retinal vein occlusion (CRVO)

CRVO

CRVO eyes (Pre’)

CRVO eyes (Ist) CRVO eyes (2nd*) CRVO eyes (3rd")

Patient Sex Age Disease eyes " g;//[/ZR )n (iig# VA CET VA CET VA CET
1 F 81 CRVO' Left 0.7 580 0.5 242 0.3 218 0.3 214
2 F 62 CRVO Right 1.5 734 1.2 509 0.8 329 0.7 245
3 M 55 CRVO Right 1.5 584 1.1 454 0.7 256 0.7 238
4 F 60 CRVO Left 1.3 624 1 324 1 287 0.8 221
5 M 72 CRVO Left 0.5 324 0.4 421 0.4 187 0.4 225
6 M 52 CRVO Right 1.7 656 1.7 395 1.4 344 1 215
7 F 73 CRVO Left 1.7 564 1.3 654 1 341 1 278
8 F 44 CRVO Right 1.5 503 1.1 190 0.8 183 0.8 190
9 F 32 CRVO Right 1.7 253 1.3 213 1 170 1 280
10 M 58 CRVO Right 14 540 1.3 502 1.1 234 1 241
11 M 58 CRVO Left 2 634 1.4 452 1 240 1 250
12 M 64 CRVO Right 1.4 534 1 354 1 244 0.8 256
13 F 72 CRVO Left 1.7 522 1.3 454 0.8 254 0.7 264
Average 60.2 + 1.4 + 542.5 + 1.1+ 3972+ 0.8+ 2528 + 0.7+ 2398 +
(mean + SD) 13.0 0.4 129.7 0.4 131.5 0.2 58.4 0.2 26.4

"Pre = baseline. "1st = Ocular examination and OCT was performed at 4 weeks after the 1st intravitreal bevacizumab injection; *2nd = Ocular
examination and OCT was performed at 4 weeks after the 2nd intravitreal bevacizumab injection; %3rd = Ocular examination and OCT was
performed at 4 weeks after the 3rd intravitreal bevacizumab injection; VA = best corrected visual acuity (logMAR). #CFT = central foveal

thickness; fCRVO = central retinal vein occlusion.

dhetelq b A FBEAC] HEn EEEAE
542.5 + 129.7 ymo|Q.om, 13] A} 45 Fol= 397.2
+ 1315 ymz 2A} Ao wja] SolsA 7hastei
(p<0.05), 23] ZA} 4% Foli 252.8 + 58.4 ymi 13]
A} 4% ol ula) fofshA AT p<0.05). et
38] A} 4% o= 239.8 + 26.4 umE 23] A} 45 &
of vl F-oJstA FaskA ehkrh(p>0.05) (Table 1).

YIUHSE ZA Zit

IS ERS

3] EAF 45 5 Aol A] Hitote] oFe-S bute] X
& 7¥7F 1274 + 10.1 wV, 128.2 + 20.8 v, 133.3 +
25.7 WV, 129.9 £ 35.7 W= A|&o]| o2 HES Hgo
U fogh atolg HolR= (tH(p>0.05). di/dtollA
FAE A g S bute] &2 39.3 £ 16.3 W Rich
Qbof] Bl xFo] FolstA| FraE| o] QITH(p<0.001). 1
5] oAb A F AEL 67.8 + 14.0 WWE FAL Zof va]
B8t Z718Fe 0 (p<0.001), Ritfotuts 89l 2}
o]2 BT p<0.001). 23] A} 43 T0] LS 845 +
11.5 W& 13] FAL 45 Sof val] §-9)8HA F71et3 2
(p<0.001), Ricfietat= Fofgt zfolE HArH(p<0.001).
33] A} 45 To] AEL 833 + 59 Wa 23] FA} 43
ol wlsf -3t Zpol= S AL(p>0.05), 33] FAL £

o ol oidete) HEL2 widielol Bl frolshAl s

=o] AATHp<0.001). ZF AL & 9= ATE
ZFol 7} 1 TH( p>0.05, Table 2, Fig. 1A).

fol

flo

FJf B RS

i3] AR 45 & Ao A FERERE anto] X122
747+ 85.3 + 8.4 uV, 92.5 + 15.4 uV, 90.35 £ 9.9 uv,
87.50 £ 15.5 uV= Al wg HEs Blout foet
ZpolE Ho|A = GTH(p>0.05). tidtol Al A A
EFS anbe] ME2 39.7 + 10.7 uVE Bhehete] H
gl HZo] F-olstA HaE o] AUATHp<0.001). 13] FA}
43 & ZEL 58.0 £ 6.8 W= A} Ao gl F-2JsHA
27182 (p<0.001), HHfiQtak= fol3t zfolE Bl
TH(p<0.001). 23] A} 45 50] IZEL 747 + 6.8 W
13] FAF 45 o HE] fosHAl FUFEIGIOY
(p<0.001), RI|IT= Fofet 2po]E H P rh(p<0.001).
33] A} 43 Tol WEL 726 + 7.4 uWE 23] FA} 45
Zof vlsf 93t 2ol ¢ (p>0.05), 33] FAF B
W ol ool Ee witiete] wls| FofshAl A
w0} AUTHp<0.001). 7+ AL & WHGEGAZRE 2ol 7}
AATHp>0.05) (Table 2, Fig. 1B).

3] A 452 AJHA HREFS buke] XE2
27+ 279.0 + 22.5 wV, 287.5 + 35.4 uV, 271.4 + 39.5
WV, 269.9 + 35.8 W A|Hol| T2 HES Rolor) 90
gt 2ol & Kol AUTHp>0.05). iAketollA FAF A
Z| =3RS bute] AZ2 353 + 13.6 pVE Hrefeto]
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vlsf| zlZo] FoJsHA ko] It (p<0.001). 13]
AF 45 T ZE2 94.3 + 22.6 uWWE AL Hof| vl 79
] 271819 2 LH(p<0.001), Bkt G035t zjo]S
HATHp<0.001). 23] A} 42 Fo| AZL 1637 +
20.1 WV 13] FAF 45 Sof] v]8f) {2514 F7lstalout
(p<0.001), wrfQtl= §-9J3t ApolE HHTH(p<0.001).
33 A} 43 o] AEL 162.6 + 17.5 uVE 23] A}
458 o] Hlgl| o3t Aol= §AL(p>0.05), 33| FAPL
B4 Fol|l& ool =2 midfiete] wls| F-JskAl 7+
AE]o] AATHP<0.001). ZF FAF 3 WRFEGAITRS Z}o]
7} 919 cH(p>0.05) (Table 2, Fig. 1C).

el 518 Hw=g Uehs= bal/at) vlo] - wj5] 5=
AF 45 5 AJF oA HEgeke 3.3, 3.2, 3.3, 3.2& F2J3t
Zpo)g Holz| GrFTH(p>0.05). tiAdtol Al A A 0.92
ampol wlsf bzt o wo] TAad A WAL, 13] FA
43 Folli= 1.6, 23] FAF 45 Fofli= 2.208 THAEE &
AL Yok 28y 33] FAF A4S Fofl= 2.208 YEhy
23] FAF 45 Fof vlg| ZpolE HolA] ¢kokrH(p>0.05)
(Table 2, Fig. 1D).

&L 7]

3] A} 45 & AJROA] K Fambelo] &L 7b7y
164.5 + 24.8 wV, 156.5 + 34.9 uV, 159.8 + 14.5 uv,
153.50 + 24.3 W= AJ¥of| ©}2 HES W o} $o|3h
Zpolg HO|A = UTHp>0.05). di/dtolAl A A X
E4upA Qo] NEL 56.7 + 12.5 WWE Hitfoto]| H]s] &
o] FstA HaE o] QIUTHp<0.001). 13] A} 45
3 AZL104.2 + 11.4 wVE FAF Aof| v]3) G251 =
7kt 0 (p<0.001), whdietik= §-oJgh 2fo]& H itk
(p<0.001). 23] A} 43 o] AEL 1332 + 5.6 V=
18] FAF A5 Fofl Hg {YsHA Frlseu
(p<0.001), ¥heheth= {083t Apol& EArh(p<0.001).
33] ZAF 43 Fo] WZEL 1313 + 7.6 W 23] FA} 43
ol Hla o3k Atol= §IAL(p>0.05), 33] FAPE 2
W SOl oi/dete] XE-L whdietol] Blel f-ojakAl s
o] AJATHp<0.001) (Table 2, Fig. 1E).

GALUS

W8] FAF 4% F AHOlA Baguhg avte] 2% 7}
ZF 434 + 115 uV, 41.2 £ 22.7 w 2
42.50 + 11.3 W2 A|Zof 2 HES B
Zol g Hol At GhateH(p>0.05). tHARIIA] Ak 7 ¥
S-S anko] FEL 110 + 5.3 Vi weere] w3 21
Zo] fefahA aslo] UUTHP<0.001). 18] F4} 45

olgh 9 YUBAYUMoIN oL

E9

st -

B NEL 242 £ 2.8 WE FAF Ao vlsf foJskAl 7t
8192 (p<0.001), BHfetat= fogt AfolE R ot
(p<0.001). 23] A} 42 Fo] AZLOS 37,0 + 7.3 W=
13] AR 45 Zof Hlg] fosHAl FTFSIGIoW
(p<0.001), wicietak= H-2]gt xfo]& W HTHp<0.001).
338] A} 42 Fo] NEL 357 + 3.2 W 23] FAF 43
ol vlall FeJgt Zfol= §aL(p>0.05), 33 FAPL £
W So= giAere] HE-e widiete Hls| folskAl A
=o] AATHp<0.001). ZF FAF F WHRGEGATRS 2ol 7k
AcH(p>0.05) (Table 2, Fig. 1F).

3] AL 4 5 Ao A HE-SRES buhe] &2 7¢
7+ 105.0 + 19.4 uV, 98.9 + 21.6 uV, 102.4 + 29.5 uv,
104.0 £ 12.1 W& Ao o2 HES By ou folgt
ZpolE HolA= ¢okth(p>0.05). thidetel Al A A ™
T SWHS bube] ZE-2 36.4 £ 5.4 uVE ghefete] visf X
Zo| folstA HAaEo] AATHp<0.001). 13] FA} 452
T Z1E253.6 £ 11.8 V= A} Ao vlaf f2JstA &
7181 Sk (p<0.001), Hitetab= f-ojgt Zpol& Bk
(p<0.001). 23] Z=A} 4% Fo] AZO 89 + 10.5 W 1
3] FAF 43 Fof) val] FoatA 57k U (p<0.001),
gtk folgt 2to]E HATH p<0.001). 33| F#A} 4
T T 2E-2 86.4 + 8.8 W= 23] FAF 43¢ Fof H|3|
Fogt ztol= ¢llaL(p>0.05), 33] FAPE B Fo=
oo Z1Z-2 dirfiete] vlsf (-o]stA Ao ISt
(p<0.001). 7 F=AF 9] REEEGAIZRS Zpol7} ISt
(p>0.05) (Table 2, Fig. 1G).

30 Hz A'H 5%

w|5) A} 45 F ARolA] 30 H A wrge] Aze
Z¥Zy 751 + 11.4 wV, 71.1 £ 13.9 uV, 71.6 &+ 21.9 uv,
77.3 + 198 W2 A hE WES R0 Solg 3}
o]2 oA FITHp>0.05). THARKIA 24} A 30
Hz 9 §hge) EL 257 + 6.1 W whefeke] wla) A
Zo| gojalA] AaEle] AATHP<0.001). 18] A} 45
B AT 454 + 8.8 W AL Aol Hla) 23 Z7}
AL (p<0.001), Wi folgt AolS molrh
(p<0.001). 23] FAF 453 T0] AZ L 632 £ 7.5 WE 13
A} 45 ol w8 ol 27181 A 01K p<0.001), Wi
QTR §ol3t Aol 2 MATH(p<0.001). 33 F4} 45 Fo
AZL 623 + 8.8 W 28] A} 45 o] g ol
1= QI9aL(p>0.05), 33] ZAl7} Bt ol chakete] A
o wirjgtel ula) golalA 7HaElol AATHP<0.001),
2t A} Bo WHSEEAZRE Aol ATHp>0.05)
(Table 2, Fig. 1H, Fig. 2).
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Figure 2. Representative standard ERG traces recorded from CRVO eye of one 58-year-old male after intra-
vitreal bevacizumab injection. Reference ERG wave shows the measurement of ERG parameters. The ampli-
tudes of rod-b wave were measured from the baseline to the peak of the wave. The amplitudes of maximal com-
bined-a wave and cone-a wave were measured from the baseline to the through of the wave. The amplitudes of
maximal combined-b and cone-b wave were measured from the through of the a wave to the peak of the b wave.
The sum of oscillatory potential amplitude was automatically calculated by ERG program. The 30 Hz flicker
responses were obtained from average of wave amplitudes during 10 seconds and were automatically calculated

by ERG program as well. "Pre = baseline; '1st =

ERG was performed at 4 weeks after the 1st intravitreal bev-

acizumab injection; 2nd = ERG was performed at 4 weeks after the 2nd intravitreal bevacizumab injection;
%3rd = ERG was performed at 4 weeks after the 3rd intravitreal bevacizumab injection.

SElAZ A FAR Qg Q19 Al Wi
A, ol Whke] 9l @Y A o) A4 :

[o]
e ket

n o

 BETRRAL QT B4 R e
B A O ] YshAE B AT ool
T e ol e] @EelAE WukEA s
PR o] ek A7} iR Rolglon, AayeE
B3 FHFUTAL WS A2 5 of o
ol slaleh. 2 OEH"LOWE FEA e

= 9l

"

ox 2
c
J
fl
HU «Iﬂ
(A o)
o ok

B T 3
)
=S

2

o o
é —_
o i +
5+
- 0
g oft °%
- g
=) o —T
oy 12 o
e =5
o, N
=) or
_\94 Olr oN
N,
£ oy P
=X 5 c
lo il
1 4 olgh

:(l)é
Rl
=
e
r
=
&
=
S|
1o
(b ©
A
o
(!
12
i)
il
1o
olN
N
ojr
o
oo

T

S o] ARAYEE HEolofA] AuWS o} dRAGHA =
ER R L R B H“ﬁow ﬂﬂﬂ 2 qa%uou;
o= F|Fo| WAEHA =1 37
Wel SUAF Afolutel et Hao] YTt 29 7

A o], wekut Gao] oo BF FFS W 9% Yy
ol o] WS Bk 2, gty

S =9, ey

)
ol
1o
N
or
o
N
B
ol
ol
X,
il
.-
©
)
)
ol

ol

=
[ o = et =
TN
O
S,
|o
)

A718e st s} 535] W] ]’6‘ LQ"ﬂ ol s
24:29] Qto] o] oA gir}. Shetty et al’e 3}

sk ey, ek g

& 2kt 7‘4&5}7] ]% A7} itk E3F Moschos and
Moschos'*9] 7o) A& al5A g m w2 ghxol 4 fe]

A7dH wERAI T A & ot ArgEld 91 (multifocal
electroretinogram) 2] W3hE Ay Holrld), what A A9

1060 www_ophthalmology.org



o fols F7hEke Fe Rerk ey

ol 28] AL 45 Fof vls] Y=Y deaiths

l:g

5] ask bk, T1e)31 30 Hz RG] AFo] §
Z718ke AUE Holx gsron, oA A ulF
u A% FEEslE WEe] F7t dojui 7
et QA SA7 U2 A0 AZhE Fure] 5
2 Wgohs bal/ast B|9] A9l FAL Holi 0.92
A ¥jo] 58o] 43k Al Uekou), 189k 23]0] 5
bupaske] |7} EAE T Yuke| 58 Hwr} st
W, 28]9} 33] FAoli= Xjol S Mol oGk
ek A ) SRl el kA
bop ASIE BE Q149 frold Bt 24do]

01
o] o]—
3

g 7

A

A

-

b
)
filo

(= |

>~
ol
_[O{l o]

N 8
o
ot
i
yu)

O

2o orle e % uiz)
e %o N
o

ol

o

1=}
Lo T

>

-+

Ir
=
o

ko] 57} ATk A, ARE AR
T4 B WAE WEHE thx
bol grupasl Ee] Ftol glof A
Fupags A% 38 wAR
e PR ER R R
1] @A AR ek g
slo] el HEpA R A

b mobths oA ololg Fhditk

&

ey
==

o

o
o:
_I

o

=
O

ol

)

a

Ol

2

M o ox
Iz
o

of
o,

>

£Q
iul
=
N 0{31

4 4> 2 lo g2
g

2
o o

Ol
o
)
52
32
fu)
rlr

£ e
=2
X
B

7]

5=
=

b

> wo o

5]
&
Ry
S/
H
%
il

&

1) Klein R, Klein BE, Moss SE, Meuer SM. The epidemiology of reti-
nal vein occlusion: the Beaver Dam Eye Study. Trans Am
Ophthalmol Soc 2000;98:133-41; discussion 141-3.

2) Mitchell P, Smith W, Chang A. Prevalence and associations of reti-
nal vein occlusion in Australia. The Blue Mountains Eye Study.
Arch Ophthalmol 1996;114:1243-7.

3) Noma H, Funatsu H, Mimura T, et al. Vitreous levels of inter-
leukin-6 and vascular endothelial growth factor in macular edema
with  central retinal vein occlusion. Ophthalmology

2009;116:87-93.

4) Guthoff R, Meigen T, Hennemann K, Schrader W. Comparison of
bevacizumab and triamcinolone for treatment of macular edema
secondary to central retinal vein occlusion--a matched-pairs
analysis. Ophthalmologica 2010;224:126-32.

5) Spandau UH, Ihloff AK, Jonas JB. Intravitreal bevacizumab treat-
ment of macular oedema due to central retinal vein occlusion. Acta
Ophthalmol Scand 2006;84:555-6.

6) Iturralde D, Spaide RF, Meyerle CB, et al. Intravitreal bev-
acizumab (Avastin) treatment of macular edema in central retinal
vein occlusion: a short-term study. Retina 2006;25:279-84.

7) Choi SW, Kim HW, Yun IH. Intravitreal bevacizumab treatment of
macular edema in central retinal vein occlusion. J Korean
Ophthalmol Soc 2010;51:707-15.

8) Oh JW, Yun IH. The usefulness of standard electroretinogram in
classification of central retinal vein occlusion. J Korean
Ophthalmol Soc 2003;44:1789-96.

9) Karpe G, Germanis M. The prognostic value of the electroretino-
gram in thrombosis of the retinal veins. Acta Ophthalmol Suppl
1962;70:202-29.

10) Breton ME, Quinn GE, Keene SS, et al. Electroretinogram parame-
ters at presentation as predictors of rubeosis in central retinal vein
occlusion patients. Ophthalmology 1989;96:1343-52.

11) Green WR, Chan CC, Hutchins GM, Terry JM. Central retinal vein
occlusion: a prospective histopathologic study of 29 eyes in 28
cases. Trans Am Ophthalmol Soc 1981;79:371-422.

12) Ota M, Tsujikawa A, Murakami T, et al. Association between in-
tegrity of foveal photoreceptor layer and visual acuity in branch
retinal vein occlusion. Br J Ophthalmol 2007;91:1644-9.

13) Matsui Y, Katsumi O, Sakaue H, Hirose T. Electroretinogram b/a
wave ratio improvement in central retinal vein obstruction. Br J
Ophthalmol 1994;78:191-8.

14) Chen H, Wu D, Huang S, Yan H. The photopic negative response of
the flash electroretinogram in retinal vein occlusion. Doc
Ophthalmol 2006;113:53-9.

15) Shetty R, Pai SA, Vincent A, et al. Electrophysiological and struc-
tural assessment of the central retina following intravitreal in-
jection of bevacizumab for treatment of macular edema. Doc
Ophthalmol 2008;116:129-35.

/ww ophthalmology.org 1061



- Ofgtotpets|xl 2011 M 52 M M 9 -

16) Moschos MM, Moschos M. Intraocular bevacizumab for macular Ophthalmol 2008;116:147-52.
edema due to CRVO. A multifocal-ERG and OCT study. Doc

=ABSTRACT=

Electroretinographic Assessment of the Retinal Function during
Intravitreal Bevacizumab Injections in Central Retinal Vein Occlusion

In Hwan Cho, MD, Tae Kwann Park, MD, PhD, Young-Hoon Ohn, MD, PhD

Department of Ophthalmology, Soonchunhyang University Bucheon Hospital, Soonchunhyang University College of Medicine, Bucheon, Korea

Purpose: To investigate the changes of electroretinogram (ERG) at baseline and during the first 3 injections of intravitreal
bevacizumab in central retinal vein occlusion (CRVO) patients.

Methods: Thirteen eyes of 13 CRVO patients who received 3 injections of intravitreal bevacizumab at 6-week intervals and
who could be examined for visual acuity, optical coherence tomography and ERG at 4 weeks after each injection were
included in the present study. In addition, the ERG results of the unaffected fellow eyes group at 4 weeks after each
injection were compared with the CRVO eyes group.

Results: Amplitudes of rod b wave, a and b waves of maximal combined response and cone response, oscillatory poten-
tials and 30-Hz flicker significantly decreased in the CRVO eyes group than the fellow eyes group at 4 weeks after each
injection (p < 0.001). After injection, amplitudes of all the above-mentioned ERG parameters gradually increased during
the 1st and the 2nd injection (p < 0.001). However, there was no significant difference at 4 weeks after the 2nd and 3rd
injections (p > 0.05).

Conclusions: After intravitreal bevacizumab injection, macular functions significantly improved and amplitudes of all ERG
parameters gradually increased in CRVO patients.

J Korean Ophthalmol Soc 2011;52(9):1055-1062
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