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Bevacizumab Monotherapy for Macular Hemorrhage Secondary to a Retinal
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Purpose: To evaluate the clinical features of intravitreal bevacizumab injection in patients with macular hemorrhage (submacular
or subinternal limiting membrane hemorrhage) secondary to a retinal arterial macroaneurysm.

Methods: We retrospectively reviewed the medical records of 17 eyes of 17 patients who underwent intravitreal bevacizumab in-
jection with macular hemorrhage secondary to retinal arterial macroaneurysm. We evaluated the improvement of visual acuity
and changes in central retinal thickness after intravitreal injections of bevacizumab. According to the final visual acuity, the char-
acteristics of the good and poor visual prognoses groups were compared.

Results: The mean age of patients (17 eyes) who underwent intravitreal bevacizumab treatment for macular hemorrhage secon-
dary to retinal arterial macroaneurysm was 78.47 + 7.84 years. The mean follow-up period was 3.99 + 2.99 months, and the
mean number of injections of bevacizumab was 2.12 + 1.36. There were significant improvements in visual acuity and central ret-
inal thickness, and the duration from symptom onset to treatment was shorter in patients with good visual prognoses.
Conclusions: Intravitreal bevacizumab injection alone was effective for improving visual acuity and decreasing central retinal
thickness in patients with macular hemorrhage secondary to retinal arterial macroaneurysms.
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3|(Institutional review board, IRB)2] %:213}o] ZY = 3k
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A HHAlEE Y sS AR A 0.5 % propar-
acaine hydrochloride (Alcaine”, Alcon Laboratories Inc., Fort
Worth, TX, USA)= Hotut33st &, 10% povidon-iodine
folo g obHS AL, 0.5% povidon-iodine2 A QksH
Atk A} A AU7NZ ZEAZ] AEOIA 0.5% povi-
don-iodine -8-°} % Normal saline -0 2 Ok A& Al) &
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30701014 F4} HESE ARg3k] MHkAIFE(1.25 mg0.05 mL)
= A W2 8] ARk AR ol
Al 4.0 mm, QIETEAIES SFollA] 3.5 mm Hofzl Sof 3
AFSHRITE FAF 2% 3AIA] %19HH(0.03% Ofloxacin, Tarivid®,
Santen, Osaka, Japan)& AM-319L0.0), S oS 93]
FAF T 1Y B9 A HA(0.05% Moxifloxacin,
Vigamox”, Alcon Laboratories Inc.)& 815 43] A5}t

TR AW HEAl e AR 4 F BHERE 3
we &8Ol okl Fukigo] A% A% ArAe)
kAR O(D.Y K, 1.B.C)2] weto] whe} G274 wup
AFEREYE S AAYSA B AR B Al
Z AYglon log AAUE HESIO] the logarithm of the
minimal angle of resolution (logMAR) A& O 2 H|W35}4
oh QP B FERbAE A BEEHE £ WA
B g0 BolA YU SRS ARIS Image )
32 73 (Image J ver. 1.52, National Institutes of Health,
Bethesda, MD, USA)S o[ 85}0] 275a19ic}. 24zke
22 AlFLeugmm’), Aels Ueugmm)2 =55
k.

A% 122 IBM SPSS X2 13(IBM SPSS ver. 22.0
for Windows, IBM Corp., Armonk, NY, USA)S ©]-83}%
ok A& Ao Al A Hske o3 -4
Hog EAAHoR AT 1 logMAR (20/200 Snellen)
= /ISR AR & AlFo] FL2 w(group A)FF UE
(group B)O. 2 0] gHEof b7 Mann-Whitney U test,
Fisher’s exact test, linear by linear association® 2 & -2
HIE BAJ5}9ATh pRte] 005 mlRkel A9 AR §

olscha Aejslact.
z at

| dE FEEE FYAGW HERA
T ARG Al 32 AA(179F 179D 5 IR = 78
(41.2%)0]1 o H, Hat Lfoli= 78.47 + 7.84A9ct. Y
2> ] BEE QT Wt s A=
Afo]Z0] 89k, to]Zo] 8¢k, HlZo] 19to 2 FAE L),
FurgAl e EolA] gutd s Rt o] B A= 3.90 +
1.17 mm@on, B 3= 0] WAL 2363 + 1591 mm’o]
o} Ao B2 717k Bt 3.99 + 2.9971 Yol ek Sht
e Hk 1143 = 7445 o]F 2 SAEGloH, {2
APd wERA S A Sl et 2,12 £ 1.363)(X4 13,
2o} 63])FcHTable 1).
A7 & BE SoA Ede] S Btk A&
A A agA e Hat 1.83 + 0.94% ok, S AU W)
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HRAIER AL 2] 7 o] 5 Z|T P AI > B4t 0.86 + 0.61
2 EAXOoR §9)3t A I AL HYrHp<0.001). XEA]
go] A7 AEct o3t A= glglon, A8 & Bt
-0.96 £ 0.859] AJEadS Hlok WIHdeEEg 49
ZAMIE AL 22 A 673.06 + 345.77 ym, 2B So=
356.18 + 224.69 pmZ 7rAslgon EA oz 9olst

z}olE B ATHp<O. 001) SAYTIFAZE A= Aof Hls|
Z7ket B 9lglom, X7 T B -328.65 + 226.60 um
o] AUl TAE EOﬂE]—(Table 2).
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Table 1. Baseline characteristics of patient with the macular
hemorrhage secondary to the retinal arterial macroaneurysm

Characteristic Value
Age (years) 78.47 + 7.84
Sex
Male 7
Female 10
Hypertension 12 (70.59)
Location of RAM 13.69 + 10.11
Superotemporal 8
Inferotemporal 8
Nasal 1
Order of arterial tree
First 3
Second 11
Third 3
Lens status
Phakic/pseudophakic 12/5
Distance from RAM to fovea (mm) 3.90 + 1.79
Area of retinal hemorrhage (mmz) 23.63 + 15.91
Duration from symptom onset to treatment 9.69 + 6.66
(days)
Follow up period (months) 3.99 +2.99
Duration until improvement (weeks) 11.43 + 7.44
Number of intravitreal injection 2.12 + 1.36

Values are presented as mean + standard deviation or number (%)
unless otherwise indicated.
RAM = retinal arterial macroaneurysm.
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Table 2. Comparison of baseline and final best corrected visual acuity and central retinal thickness

Baseline

Final p-value’

BCVA (logMAR)
Central retinal thickness (pm)

1.83 £ 0.94
673.06 + 345.77

0.86 + 0.61
356.18 + 224.69

Values are presented as mean + standard deviation unless otherwise indicated.

BCVA = best corrected visual acuity; logMAR =
"The significance of the difference was assessed by paired -test.

the logarithm of the minimal angle of resolution.
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Figure 1. Images from the right eye of a 83-year-old woman with symptomatic retinal arterial macroaneurysm treated with intra-
vitreal bevacizumab injections (patient 3). Initial visual acuity was hand motion. Duration from symptom onset to treatment was 10
days. (A, D) Fundus photograph and optical coherence tomography (OCT) obtained at the initial visit showing submacular and
sub-inner limiting membrane hemorrhage with subretinal fluid secondary to the retinal arterial macroaneurysm. (C) Fluorescein an-
giography showing a focal hyperfluorescence attributable to macroaneurysm. (B, E) Fundus photograph and OCT 3 month after the
3 intravitreal bevacizumab injection showing resolution of the retinal hemorrhages, obliteration of the macroaneurysm, and flattened

macular. Final best corrected visual acuity was 20/667 (Snellen).
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Figure 2. Images from the left eye of a 88-year-old woman with symptomatic retinal arterial macroaneurysm treated with intravitreal
bevacizumab injections (patient 11). Initial visual acuity was counting fingers. Duration from symptom onset to treatment was 3
days. (A, B) Fluorescein and indocyanine green angiography showing a focal hyperfluorescence attributable to macroaneurysm. (C,
E) Fundus photograph and optical coherence tomography (OCT) obtained at the initial visit showing submacular and sub-inner limit-
ing membrane hemorrhage secondary to the retinal arterial macroaneurysm. Initial visual acuty was counting fingers. (D, F) Fundus
photograph and OCT 6 month after the 4 intravitreal bevacizumab injection showing resolution of the retinal hemorrhages, ob-
literation of the macroaneurysm, and flattened macular. Final best corrected visual acuity was 20/67 (Snellen).
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Table 3. Comparison of two groups according to final best corrected visual acuity

Group A (n = 10) Group B (n = 7) p-value'
Age (years) 75.70 + 8.60 82.43 +4.69 0.13
Sex (M/F) 3/7 4/3 0.27"
Hypertension 713 512 0.69"
Location of RAM (superotemporal/inferotemporan/nasal) 5/4/1 3/4/0 0.93*
Order of arterial tree (first/second/third) 1/6/3 2/5/0 0.07*
Lens Status (phakic/pseudophakic) 6/4 6/1 0.28'
Distance from RAM to fovea (mm) 4.24 +2.26 3.38 +£0.59 0.78
Area of retinal hemorrhage (mmz) 17.90 + 4.91 29.36 + 21.16 0.32
Duration from symptom onset to treatment (days) 6.38 +3.34 15.00 + 7.52 0.01
Initial BCVA (logMAR) 1.60 +1.05 2.14 £0.69 0.36
Initial CRT (um) 532.8 4+ 241.62 873.43 + 389.38 0.09
Duration until improvement (weeks) 12.80 + 8.40 8.00 + 2.45 0.37
Mean CRT changes from baseline -273.90 + 216.02 -406.14 + 234.38 0.36
Number of bevacizumab injection 2.50 + 1.58 1.57 +£ 0.79 0.23

Values are presented as mean + standard deviation unless otherwise indicated. ‘Group A’ means good visual prognosis group. ‘Group B’means

poor visual prognosis group.

M/F = male/female; RAM = retinal arterial macroaneurysm; BCVA = best corrected visual acuity; logMAR =

angle of resolution; CRT = central retinal thickness.

"The significance of the difference was assessed by the Mann-Whitney U test; "The significance of the difference was assessed by the Fisher’s

exact test; *The significance of the difference was assessed by the linear by linear association.
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