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Abstract

Purpose : To evaluate the visual outcomes of
various kinds of treatment for branch retinal vein
occlusion (BRVO).

Methods : The medical records of 222 BRVO eyes
without any previous treatment were reviewed. One-
year visual acuity (VA) and l-year visual gains(VG)
were analyzed for each treatment.

Results : The one-year VA correlated with the
initial VA and l-year VG negatively correlated with
the initial VA. The initial and l-year VA of the
observation group (17.6%) were 0.6 and 0.8, respec-
tively. No difference in the l-year VA was found
among the various treatments and the average 1-year
VG was 1.1 lines. The one-year VA of the single
treatment group (36.0%) was 0.62 on average, with-
out any difference between the various treatments,
while only the PPV group had better 1-year VG (4.4
lines). The multiple treatment group (46.4%) showed

worse initial VA (0.33), 1-year VA (0.39) and 1-year
VG (0.7 line).

Conclusions : Patients with better initial VA can
be observed without any treatment. As a whole, the 1-
year VG is about one line and some significant visual
improvement can be expected regardless of the
treatments. The PPV group showed larger visual gain
for eyes with worse initial visual acuity. Approxi-
mately half of the patients could not achieve any
improvement by a single treatment and had a poor
visual prognosis.
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7o, 1D LB LMt T&2 231 IREx 5 e L
7o MEBN, SRS, EREEINC, ANEBE S HE L 7
logarithmic minimum angle of resolution (logMAR) 7]
%, ®iZEE logMAR #1777 (Initial logMAR) & 1 1% 0
loeMAR #77 (1-y logMAR), 183 (logMAR gain
=TInitial logMAR — 1-y logMAR) IZDW T L h T AR
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CEET RSB (LLF, STTA B) 1347+ 2V F-A®(40
mg/ml) % 0.5ml(20mg) 7/ YETFIZFESL, MU T
L0 CREERNESRE (LU, IVTA #E) 1, HBes
FIEC M) 7 Ay 70V EHRE 0.5% &7 vu v ERKE
WCHmM L7 %EE” %, 4mg/0.05ml kM5 %
Totz., NN A< T TARNEFHE (LU, IVB #)
1Z Avastin® 1.25 mg/0.05 ml % i AP 12 ¥ 5L 72,
t=PA X7 VT 75— (F ) hI3®) & YB3k HIEE T 250
pg/ml IZHEL L 72 b @ %, 0.1 ml(25 pg) WF KNS
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BHHEMNFI R E R T A GEGHERICET 23217,
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DREGIEEPRRE L7z, A TARTFATICE LT, HARS T
PROIRE,  NBE SR BEOR RS TR BT BE, BYERIRZE 25 54)
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L, HHIEERBENTOT 77— T %175 7-.
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& 2 2222ROBEMNEHHE

-2 STTA IVTA

IVB t-PA PC PPV

Initial logMAR  0.227%+0.339 0.380+0.324 0.460+0.201 0.459+0.381

0.278+0.314 0.458%0.392 0.515%0.372

1-y logMAR

0.096+0.239 0.336+0.317 0.374%+0.134 0.388%0.332

0.385+0.124 0.361%0.345 0.367=0.356

logMAR gain

0.130+0.256 0.045%+0.292 0.085%0.249 0.071+0.245 -0.106+0.203 0.097+0.333 0.148+0.414

S35 logMAR 0 + (R 2, K8 CHBROBEMBEN % & 1. Initial logMAR : #2E logMAR #1771, 1y logMAR : 1 £

logMAR #8177, logMAR gain = Initial logMAR —1-y logMAR.

1.6 7

1.4

1.2

1-y logMAR

-0.2 T T T 1

= T T T T
-02 0 02 04 06 08 1 12 14 16
Initial logMAR

1 £ 222 [R(C H |+ % Initial logMAR & 1-y log-
MAR DR,
MZERIIPEVL DI E 1EBRETTDBIFTH -
7z,
BYFEAE 1y logMAR=0.0659 +0.542 x Initial log-
MAR (r*=0.352, p<0.0001)

iR (36.0%), HFE% 2 D B2 - B EBQAH 1L 103
R(46.4%) B> 72, WHEEITSIEBNCBIT B, HED
FEFHIE Y 1. 9 M CH - 7.

2. AEFHO/RNEA

1) 4EBITORE (3 2)

e LT, MIgRHIPREWE DT E 1 ERET D
Bo 72081 =0.352, p<0.0001), flZHueksER L
INEL o T2 (1P =0.280, p<<0.0001) (41, [X2).

WML logMAR #L77 (= BEHE{R ) |3 MG 5 ©
0.227+0.339 CF¥ /84171 0.6), GEHRE T 0.436+
0.365 CE3/N L)) 0.37) Td o 72, IHERERTIE,
STTA #T0.380%0.324, IVTA #T 0.460+0.201,
IVB #T 0.459+0.381, t-PA # T 0.278+0.314, PC
BT 0.458+0.392, PPV BET0.515%0.372 Th -7z,
WG REEDO WL )712 IVB #, PC #, PPV O
ZTEHHRDICHEREEIZETFTH - 72 (p=0.0365,
0.013, 0.0025). {AHEERITIZZEEOH I I3H EE
RO, o7 (K 3).

logMAR gain

-0.8

T | — T T T T T 1
-02 0 02 04 06 08 1 12 14 16

Initial logMAR
2 £ 222 RIC & 1T B Initial logMAR & logMAR
gain DA,
PRI E VD DIZ EHNEEE TN S o 7.
AR logMAR gain= —0.0660+0.4584 x Initial
logMAR (r*=0.280, p<0.0001)

1 41239 logMAR #LJIZEEEERCT 0.096 £0.239
CEI/NERTT 0.8), TRHETET 0.322+0.342 CFI/NSHR
710.48) THh o7z, HEMBITIEL, STTAHRETO0.336+
0.317, IVTA # T 0.374*0.134, IVB # T 0.383+
0.332, tPA#T0.385+0.124, PC #T0.361+0.345,
PPV #T0.367=0.356 TH 0, {GEHEOMTIL 1 F1%
WHICEEEEZRO LD o7z, BIHEEEL STTA B,
IVB #, PCH#, PPV #E& L THEIC 1 FEHEID
BIfT&H-72(p=0.0019, 0.0004, 0.0004, 0.0013) (¥
4).

FI9 logMAR gain 13 #EGHHE T 0.130£0.256, (Hi#
#HT0.114%0.332 TH - 72, wERHITIE, STTA B
T0.045%0.292, IVTA # 0.085=0.249, IVB # T
0.071+0.245, tPA#T—-0.106=0.203, PC #T0.097*
0.333, PPV #7T0.148%0.414 TH 1, logMAR 71
2B EoBEE 2/ D ko, PPV
EREEEEZIToTH 1 EBERMOUEICE & -7,
HIREE, BLOBEHEBEHEOMICEESE 2O R, o 72
(X5).
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3 £2RRICH T ZBERMBEEN.
BHCIHBEOERIEN = &1, MEHERE S IVB #, PC
#, PPV HEOMIZIZZREHNICEEET RO, T
T —N— 3B logMAR O3l + 1k {2 % 7R
9. ¥ p<0.05, Tukey-Kramer ¢ HSD Hi5E.

1-y logMAR
1
0.8
0.6
* *
< * ] [ "
= 0.4 i
ko)
0.2
iﬁ‘#ﬁlﬁ‘b STTA IVTA IVB tPA PC PPV

-0.2

4 2222 RICH T IEERN 1 FEEZRA.
B CHBOEBIEN % &1, MEGHFTE L STTA B,
IVB #, PCH#, PPV HEORIZIZ 1 FEEENICAEEE
BTz, LT == 1 H1% logMAR Ol + fik
R7Z=%77"9. *:p<0.05 Tukey-Kramer ® HSD
E.

2) HMHIEEE COMET
2L, L DR o 72 EFRIE D AT S T B A
L, VB OEBRES ) CRBZBIE T - HMG
B, BXU, EREHAILER L A, WY
logMAR #H771%, MEREEEAT0.227 £0.339 CEI/INR
730.6), HAAEREAT0.379=0.356 (/NG 0.42)
BRUGHREDS 0.481 £0.370 CF¥/Ni )1 0.33) TH 1),
BHREITEGEE IR LAEEICARARTH - 72 (p
=0.0007) (£ 3). 1 %O logMAR #$i11%, #EHG
FEREDS 0.096 +0.239 CFI8/NAR 71 0.8),  HUMGGIEREDS
0.207 =0.328 CF¥/INERT) 0.62), BIEGIHEREAT 0.410
£0.329 CFI/NEHT1 0.39) Th b, EEIEFERITEE
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5 £222RIZH T 57BER) logMAR gain.
FRCHBOBEBIEN % &, IERER, SEEHE D
WA EEIAEEZRO R P/, TT—N—1%
logMAR gain O34l + (R % 7R §.

FEHE, HAUREREE L A BN FEIASETH o 72
(p<0.0001, <0.0001). FI9logMAR gain &, MG
#0.130£0.256, HAGHHERE 0.171+£0.349 & IbX, #
BB #EIEIL 0.070%0.315 Tdh o 72, HEIEREED )78
IR EE D BENMEMICH - 729%, AEZETRO Lo
7o, BEEGEERE, EEICRT A RUSEREND S &
EEREFETERCTOLIERDE TN, KIHHEOI
W LTV ARWEEZ N0 T, HRIEICL LT
o HAE RO W CRET L 72,

IVTA, tPA T XTHOEELEEL TithbTw
ToDT, WHEEEIT 72 D STTA B 31HR, IVB
#E 12 IR, PC #f 24 [ (scatter &t H Ao SuktE % 17 -
725 DIE0HR), PPV H#E13HTH o7, L0
M CTEIEZ L, BSIED? S EBEML T CoFHM I
STTA #433.2x3.57H, IVB#1.3+2.6 »»H, PC
M 3.8x4.1H, PPVH# 3.0x4.272HTHY, IVB
TN, PCHEPSEWHEHINIZH - 7225, 4 TR THE
BAlEE COMIMICE B IRD Lo 72 (FK 4).

HAE I COMPBI T logMAR 1%, STTA
M 0.268+0.284, IVB # 0.432+0.367, PC #£ 0.391 =
0.407, PPV #:0.570%0.346 T 1), STTA #:1X PPV
HICIENEEIZBRIFTH-72(p=0.0493). 1 EHZ DI
logMAR #771%, STTA #0.178+0.236, IVB #£0.285
+0.379, PC#0.251+0.411, PPV #0.127+0.308 T
HY, AEZEZRDO LD o7 ¥ logMAR gain 13,
STTA # 0.090+0.276, IVB #£ 0.147+0.223, PC #
0.140%0.336, PPV #£ 0.443+0.500 T&H» 1, PPV #
(IO IEFHEN A E SR WEFCH D, FFIC
STTA #, PCHLINL L HBEICHDIUEE PRI T
Ho72(p=0.0104, 0.0487) (¥ 5).

Vv % %
ke TId, BRVO @ififft& LTI STTA, IVB, PC,
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* 3 BERHEMTOMRNER

R%% Initial logMAR 1-y logMAR logMAR gain
0 39 0.227+0.339 0.096+0.239 0.130+0.256
1 80 0.379+0.356 0.207+0.328 0.171+0.349
2Dk 103 0.481+0.370" 0.410%0.329™" 0.070+0.315

F logMAR #L77 + BEHE(R 22,

T OREH O BEL RS D (p=0.0007).

OO0, LREL A EES D (p<0.0001, <0.0001).

x4 BMHIAHE 80 RDAEAR

STTA IVB PC PPV
/8 31 12 24 13
- iitn 62.9+9.0 65.2+8.3 67.9%¥9.3 64.2*11.9

HEMGET  3.2+3.5 1.3%2.6 3.8+%4.1 3.0%=4.2
DI (7 H)

FINE = R,

PPV £ 572051 T, IVTA & tPA 1213 & A S AT
SN TWhhol, SFSFEREFREIBITSNTE
D, BRVO 23§ 2 MM 2 iEESHEL SN TV 2
WZEEERLTWA,

SO EHIRTER COEBRFI L G/ 222 IRk To
MRS Clx, ZHBOMET 1EBRED, BdEEEE b
ICREECHEREERRO R P o722 &1L, BE ATl
DEBEL VS PIENR TN D, HERTE BB
WEWos TIWwElbisg, 512, EDL) LGk
HAGHETHUHEDS TN 1~1.5 B (% 2)
ThbEVHIRERE RS2, HEIZ L 2B IUEEITITE
Wbz b b, BBLEZOWEEENRZ, HEEGR
BB RAAZEDNTEDL LI R5T20H, SR
MEFOBRED—DE VR 5.

ERTHDL E, MBREITOE VS DI 1 FERETIA
BWEm 2R L, fIZEHOE NS OB eEE s
WA Z R L7z, COBRIIMOERTH L {RBHH
NDLEIA D, SHOBMFFICBVWTHLETETE->Tw
2. oL, B4 2L912, ¥y 77 Vv— 7o
19 &, TOMEMIHED RN ONH D, FOHFIZIEH]
| & DT v st Rt ER (randomized controlled
trial : RCT) & L THETTREZ b DV H 5 LEZ LML,

T, MEEEIE IR AR < (logMAR=0.227,
NET0.6), 14EZETT S BAT (logMAR=0.096, /)
BT 0.8)ICUEERLTWE I E0h, WS
BIF BBV CIIRBET CIBREHGES, 20
HROWENHERZ BT, WEOH LN WEERHIIE
LT BHEIHEBEET>TH LT hnhr e Bbh
7z.

FEETIE B THRE DGR LS HA LT Wz, #
B BBEED AT S NHER CTIIH B XKL, A
BECHES L CWAIERIT, SFSEhEEERATHS

CEDPHEN S N, BHEOBHRESEE L T ST
WRRERI Z R E, RN — % Sk & E 2 5D HAlE
BRI CHB L 72/R, 3, WGHREMEE COMMICEL
TIE, HEHOM CREAMANEEE RO R - 7205,
IVB #2398 <, PCHEDPEWEMIZH -7z, IVB 12K
BT L WIRRETH D, TN CORMIBREIZHMLD
Bonhho7zZ LI, HHRHTHERHEIH SN
LI EREBRENIZZ LT, RIS RHB SR
bip? UL, SRR AT 1~3 2 HAREE & R
BAd Y, KEHEGTHIER L L, S ROBEClaf
DIEE L WAREIFBRIZED R D> 72, PC O
O IRERG E COMB SR VI, MR REEERE
£ % MR RS A4 B § 5 7200, MR IASD 2
W E NG T THRIITL 2D o720 THhHLEEZ S
na.

WIS, HAGHERICB U 2 8%EICE L T, W2
B 013 PPV B8 STTA BRICHHE L CHBEIZEL, It
B EEB 120 L PATREDTAT S Cwvwrz, 1EBRK
731E STTA, IVB, PC, PPV OWTFHOMH L HEEE
R 7o 72, LogMAR i ICR L T, PPV
FEAMBLOTRIRE I TR WEA (W 0.570, 1%
0.127, S 4.4 BB 12H D), STTA B (W2 H
0.268, 14Ef%0.178, CL3ERE 0.9 BeRy), PC #E (MW
0.391, 14Ff%0.251, oa%pRE 1.4 BeRE) 1R L Clddeat
ZMICLEETH o7 STTA B, PCE, IVB B
[N=Z2F A4 VORWHL DT EREMDBEL, UEERE
RSV &) I E IR IZHE > T ol L,
PPV B#IZ [R—=2F 4 U HFEWH DI EWLEFIKE
W] EWAHEIIZIEE S T2 oD, [R=ZF 1~
PENZL20b o FTHREEITO R, TofRdsE
BOREL B> TWT, WHHRDOENEICH LT
(&, MOEE L AT RFMAENL TV LR S
5. ZOMHIZRCT THENT A MlifEA S 5 L b/,
EEZ, PPV HEORZIAIIIE logMAR 0.570 UM
13020 ERBTH o 72h, 1 EHEMITIE logMAR
0.127UNETI 0.75) L BAfFCTH Y, L &bz
WIIHT0.3 LT OIEBID 7 2212, A TARTFAT CTRIE AR
NEPNFTE LR L L EbI A, 72721, [
CHWETMZ L CWAIERDS 74% 1I20lTh), Z0
BPWHEING 2 B e ZEBICANLLENDH 5
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x5 HMARMEOBENRNER

STTA PC PPV

Initial logMAR  0.268+0.284*  0.432+0.367  0.391+0.407 0.570%0.346"
l-y logMAR 0.178%0.236 0.285+0.379  0.251+0.411 0.127%0.308
logMAR gain 0.090+0.276°  0.147=0.223  0.140+0.336°  0.443+0.500°

39 logMAR #177 = R 2.

* I STTA #EL PPV BEORMBRHIIIIIHEED D (p=0.0493).
©:STTA B, PCH#: & PPV BEOHNIUEEORIZIZTEE %S (p=0.0104, 0.0487).

B, BRI 7 VA LA R A % JiAT
L, FHEWRERER AT L CB Y, HHNBEFMICL S
WOM EOEEIRENTHLEEZLND,

ARIFFEOMBEMIZL PO ARY T 1 TG TH 5
W2 b, Yfiak TOGEEEREEICHT a0 oW
ZFHEE AT R L, BIEG THEBILEN R > Tz
WML D 5. SERE L2 EREY, Wi e
Wo 7ZIHE DA, BIZIE, SET kIR R, B
OO, EHBMORELE R L, BFOSA 7 AH570
Mo TWALIREMIITRETE R\, F72, HEERHICE
WO, EBERIEICN T 28 & L EE IS 5 BT
g, OF AR 5 grid pattern &t % 52412
GEITAHIENTET, H—fEL LTHE L2, e
NI DERTH B Z LD, Bl & REEE 1T BRIC
5T TR T A2 0ERH L EEZ LN,

SREOBEFFICB W TEHRERLORERIZIT LK TAHAD
&, MOBEELY DRFEOD L EHEERMNTI LI TE
ol Fi, RFEREICHA SN CEEMZOT
FIEB DO E S D% L, BRVO — k5 A 5 L B n A
BTHhb. 7272, BBLZFOENIIERETE /0T, Lk
JRL72&9 % RCT #RAICEITL TV 2 LR HE
Ins.

AR MR 2 L
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