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Case Report 
Intravitreal ranibizumab therapy  
for retinal arterial macroaneurysm
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Abstract: Aim: To evaluate the anatomic and functional results of intravitreal ranibizumab injection for treatment of 
symptomatic retinal arterial macroaneurysm (RAM). Materials and Methods: A series of seven patients (seven eyes) 
who had been diagnosed with symptomatic RAM were assessed by comprehensive ophthalmologic examination, 
fluorescein angiography (FA), optical coherence tomography (OCT), and indocyanine green angiography (ICGA). All 
patients were treated by intravitreal ranibizumab injection within one week of diagnosis and retreated upon evi-
dence of persistent serous detachment or hemorrhage involving the macula on OCT. Anatomical recovery was exam-
ined by FA, OCT, and ICGA. Best-corrected visual acuity (BCVA) and central macular thickness (CMT) were evaluated 
using the Snellen chart and optical coherence tomography, respectively, at baseline; at 1, 3, and 6 months; and at 
the final visit. The BCVA and CMT values at baseline and the final visit were compared using the Wilcoxon signed 
rank test and determination of logarithm of the minimal angle of resolution (logMAR) of BCVA value. Results: Over a 
mean follow-up period of 10.86 ± 5.4 months, significant visual and anatomical recovery was observed, with visual 
acuity improving by three or more lines in all seven patients. The mean logMAR of BCVA improved from 1.09 ± 0.60 
to 0.16 ± 0.16 (p = 0.018) and mean CMT decreased from 427.5 ± 132.4 µm to 208.7 ± 23.1 µm (P = 0.018). No 
complications were observed with intravitreal ranibizumab injection. Conclusion: İntravitreal ranibizumab is an ef-
fective therapy for symptomatic RAM, improving BCVA and decreasing CMT. 
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Introduction

Retinal arterial macroaneurysm (RAM) is an 
acquired, localized, fusiform, or saccular dila-
tion of retinal arterial branches that occurs in 
the macular or postequatorial regions [1, 2]. 
RAM most commonly develops in hypertensive 
women aged between 50 and 80 years [3]. 
RAM usually occurs in the first three orders of 
the arterial tree, where the perfusion pressure 
is high and the thin stretched arterial sac is 
relatively easily perforated [4], and frequently 
occurs at arteriovenous crossings. At the point 
where the arterial and venous walls are in con-
tact, the adventitial layer is absent, providing 
the arterial wall with less structural support 
and increasing the risk of aneurysm formation 
at this point [1]. Histologic study of the mac-
roaneurysm is necessary to confirm true aneu-
rysm formation as characterized by vessel wall 

thickening, change in hyaline, and elastotic 
degeneration [5]. Histopathologically, aging of 
arterioles is characterized by arterial dilatation 
with variable degrees of artery wall hyaliniza-
tion and surrounding retinal exudate or hemor-
rhage. Visual acuity usually deteriorates due to 
associated retinal edema; exudation; serous 
retinal detachment; and subretinal, retinal, and 
preretinal hemorrhage [3] The treatment of 
symptomatic RAM is controversial [6]. Although 
current treatment options rarely improve visual 
acuity, early diagnosis and treatment are indi-
cated when macular edema or hemorrhage 
involves the fovea [7]. One current treatment 
option is intravitreal injection of anti-vascular 
endothelial growth factor (VEGF) drugs. 
Although anti-VEGF drugs have been shown to 
prevent the formation of abnormal blood ves-
sels and counteract VEGF-induced vascular 
permeability [8], little research has examined 
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their efficacy in the treatment of symptomatic 
RAM. To help fill this research gap, this study 
examined the anatomic and functional results 
of intravitreal ranibizumab injection for treat-
ment of symptomatic RAM in a series of pa- 
tients. 

Materials and methods

The study included a series of seven patients 
(seven eyes) with symptomatic RAM who had 
been diagnosed with RAM subsequent to 
examination at Antalya Training and Resear- 
ch Hospital, Turkey between June 2011 and 
October 2014. Informed consent was obtained 
from the patients in accordance with the tenets 
of the Declaration of Helsinki. Diagnosis of 
RAM had been based on the results of fundus 
examination, fluorescein angiography (FA), and 
indocyanine green angiography (ICGA). The in- 
clusion criteria were the presence of symptom-
atic RAM as characterized by exudative and/or 
hemorrhagic manifestation involving the fovea 

(including subretinal/intraretinal fluid and/or 
hemorrhage), vision loss, and confirmation of 
RAM by FA and ICGA. The exclusion criteria 
were previous treatment for RAM and diagnosis 
of any other disease able to affect visual acuity. 
All patients underwent a comprehensive oph-
thalmologic examination, including refraction 
and measurement of best-corrected visual acu-
ity (BCVA), indirect ophthalmoscopy, slit-lamp 
biomicroscopy, FA, ICGA, and optical coherence 
tomography (OCT; Cirrus HD OCT, Carl Zeiss 
Meditec, Dublin, CA, USA). The location of the 
macroaneurysm and associated serous reti- 
nal detachment or hemorrhage was recorded 
(Figure 1).

The primary outcome measure was BCVA at 
baseline; at 1, 3, and 6 months; and at the final 
visit. The secondary outcome measure was 
central macular thickness (CMT) at baseline; at 
1, 3, and 6 months; and at the final visit. 
Patients were examined on the first postopera-
tive day; at 1 week; at 1, 3, 6 months; and at 

Figure 1. Images from the right eye of a 68-year old woman with symptomatic retinal arterial macroaneurysm (Case 
1). A. Fundus photography shows retinal arterial macroaneurysm. B. Optical coherence tomography demonstrates 
presence of subretinal fluid and retinal edema. Central macular thickness OD is 582 µm. Best-corrected visual 
acuity was assessed by counting fingers. C. Fluorescein angiography image. D. Early-stage indocyanine green an-
giography image. E. Indocyanine green angiography image showing focal hyperfluorescence attributable to supero-
temporal macroaneurysm.
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the final visit. BCVA was measured using the 
Snellen chart at baseline and at the final visit 
after intravitreal ranibizumab injection treat-
ment. For statistical analysis, all measure-
ments were transposed into the logarithm of 
the minimal angle of resolution (logMAR) of 
BCVA. CMT was measured by optical coherence 
tomography. 

Treatment for all patients consisted of intr- 
avitreal injection ranibizumab (Lucentis 0.5 
mg/0.05 ml; Novartis, Basel, Switzerland) initi-
ated within one week of diagnosis. After the 
first injection, patients were retreated upon evi-
dence of persistent serous detachment or hem-
orrhage involving the macula on OCT. The BCVA 
and CMT values at baseline and the final visit 
were compared using the Wilcoxon signed rank 
test. SPSS software version 13.0 (SPSS Inc, 
Chicago, Illinois, USA) was used for all analyses. 
A P value of less than 0.05 was considered sta-
tistically significant.

Results

(Table 1) summarizes the characteristics of the 
seven patients and their treatment results. The 
mean age was 72.7 ± 5.3 years (range, 64-79 
years) and the mean follow-up period was 10.8 
± 5.3 months (range, 6-19 months). All patients 
had a history hypertension and all seven eyes 
showed various hemorrhagic complications, of 
which most showed a combination of prereti-
nal, subretinal, intraretinal hemorrhage and se- 
rous detachment. At baseline the mean log-
MAR of BCVA was 1.09 ± 0.60 (Snellen equiva-
lent: 20/245) and the mean CMT was 427.5 ± 
132.4 µm. At the final visit the mean logMAR  
of BCVA was 0.16 ± 0.16 (Snellen equivalent: 

20/29; P = 0.018) and the mean CMT was 
208.7 ± 23.1 µm (P = 0.018). Significant ana-
tomical recovery, as confirmed by fluorescein 
angiography, OCT, and FA showing complete 
closure of the macroaneurysm (Figures 2, 3), 
was observed in all patients. Rapid and signifi-
cant improvement in visual acuity, as measured 
by improvement by three or more lines, was 
also observed in all patients. Both BCVA and 
CMT were found to have significantly improved 
at the final visit (Wilcoxon signed rank test P < 
0.05 for all variables); (Table 2). No complica-
tions, such as endophthalmitis, traumatic lens 
injury, or retinal detachment, were observed 
with intravitreal ranibizumab injection.

Discussion

As RAM has been associated with sudden loss 
of vision secondary to abrupt bleeding due to 
rupture of the aneurysm [7], determining the 
best means of its treatment is imperative. 
However, the treatment of symptomatic RAM is 
controversial. Among the recommendations 
provided to date, Vander et al. suggested the 
following: (1) patients with good vision and no 
macular involvement should be observed; (2) 
patients with decreased vision due to intrareti-
nal, preretinal, or vitreous hemorrhage should 
be observed over several months for spontane-
ous resolution before treatment is provided; 
and (3) patients with macular involvement (ed- 
ema, exudates, or submacular hemorrhage) 
should be treated immediately [9]. Of the two 
current treatment options, observation and 
laser photocoagulation, the findings regarding 
the latter have been mixed. Whereas a previous 
study reported that laser photocoagulation for 

Table 1. Characteristics of seven patients with retinal arterial macroaneurysm
Medical Baseline Final Baseline Final Follow-up 

Case Age Sex Fovea Treatment History BCVA BCVA CMT CMT Period (mo)
1 68 F PRH, SRH, SRD IVR#2 HT CF 20/40 582 163 10
2 72 M PRH, SRD IVR#2 HT 20/200 20/20 466 220 19
3 64 F PRH, IRH, SRD IVR#2 HT, DM CF 20/32 575 230 6
4 78 M PRH, SRH, SRD IVR#2 HT 20/400 20/50 278 223 8
5 75 F IRH, SRD IVR #2 HT 20/200 20/20 488 194 6
6 79 F IRH, SRD IVR#2 HT 20/63 20/32 284 211 18
7 71 M SRD, PRH IVR#2 HT 20/32 20/20 320 220 9
BCVA: best-corrected visual acuity; CF: counting fingers; IVR: intravitreal ranibizumab injection; PRH: preretinal hemorrhage; 
IRH: intraretinal hemorrhage; SRH: subretinal hemorrhage; SRD: serous retinal detachment; CMT: central macular thickness; 
HT: hypertension; DM: diabetes mellitus.
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RAM does not improve visual acuity [6], recent 
studies have shown that it does improve visual 
acuity [10, 11]. However, laser photocoagula-
tion is associated with many complications, 
including enlargement of the laser scar, choroi-
dal neovascularization, and subretinal fibrosis.

VEGF stimulates endothelial production of nitric 
oxide, a vasodilator, and has been associated 
with activation of coagulation cascades. As 
anti-VEGF drugs reduce nitric oxide, leading to 
vasoconstriction, they reduce macular edema 
[12]. Intravitreal injection of VEGF inhibitors, 

Figure 2. Images from the right eye of 68-year old woman with symptomatic retinal arterial macroaneurysm treated 
with intravitreal ranibizumab injections (Case 1). A. Optical coherence tomography at the last follow-up visit 10 
months following two injections demonstrating stable, normal fovea. Central macular thickness OD is 163 µm. Best-
corrected visual recovery recovered to 20/40. B. Fundus photography 10 months following two intravitreal ranibi-
zumab injections showing resolution of the retinal hemorrhages and edema. C. Fluorescein angiography showing 
angiographic closure of the macroaneurysm.

Figure 3. Images from the left eye of a 75-year old woman with symptomatic retinal arterial macroaneurysm (Case 
5). A. Fundus photography shows retinal arterial macroaneurysm. B. Fluorescein angiography showing focal hy-
perfluorescence attributable to retinal arterial macroaneurysm. C. Optical coherence tomography demonstrates 
presence of subretinal fluid and retinal edema. Central macular thickness OS is 488 µm. Best-corrected visual 
acuity is 20/200. D. Fundus photography performed at the last follow-up visit six months following two intravitreal 
ranibizumab injections showing resolution of the retinal hemorrhages and edema. E. Angiographic closure of mac-
roaneurysm. F. Optical coherence tomography performed at the last follow-up visit six months following two intra-
vitreal ranibizumab injections demonstrating stable, normal fovea. Central macular thickness OS is µm 194 µm. 
Best-corrected visual acuity recovered to 20/20. 
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such as ranibizumab or bevacizumab, is more 
recent therapeutic alternative that has been 
found effective for the treatment of neovascu-
lar age-related macular degeneration [13], 
macular edema due to diabetes [14], and vein 
occlusion [15]. VEGF inhibition in these pathol-
ogies results in reduced vascular permeability 
and central macular thickness [16], leading to 
visual improvement, and may facilitate clearing 
of the various retinal hemorrhages [17]. In 
accordance with these findings, intravitreal 
injection of anti-VEGF drugs has been consid-
ered a treatment option for RAM. Pichi et al [18]  
found that intravitreal injection of bevacizumab 
is an effective therapy for complex RAM, lead-
ing to rapid improvement in BCVA and central 
retinal thickness. In addition, Cho et al. [16] 
reported that intravitreal bevacizumab injec-
tion likely hastens resolution of macular edema 
and hemorrhage secondary to RAM. In one 
study, intravitreal injection of ranibizumab in 
one RAM patient resulted in closure of the mac-
roaneurysm, leading to resolution of the associ-
ated macular edema and visual improvement 
[19]. In all these studies, rapid and almost com-
plete resolution of the hemorrhage and signifi-
cant visual recovery were observed.

The visual symptoms can be caused by macu-
lar edema, and multilevel retinal hemorrhage. 
Final BCVA strongly depends on the location of 
the hemorrhage. As subretinal hemorrhage rap-
idly causes damage to the overlying retina [20] 

and subretinal blood can be toxic, subretinal 
hemorrhage is the most damaging to retinal tis-
sue, especially in the macular area. The outer 
retinal toxicity associated with subretinal hem-
orrhage is presumably caused by three factors: 
a mechanical barrier effect that prevents meta-
bolic exchange between the retinal pigment 
epithelium and outer retina, iron-related toxici-
ty, and fibrin-mediated retinal damage [21]. 

hemorrhage or premacular hemorrhage have a 
better visual prognosis than those with macu-
lar edema, intraretinal hemorrhage, or submac-
ular hemorrhage [22].

Among the seven cases examined here, the two 
cases (Cases 1 and 4) characterized by subreti-
nal and preretinal hemorrhage experienced 
rapid visual and anatomic rehabilitation after 
intravitreal ranibizumab injection had been ini-
tiated within one week of diagnosis at the hos-
pital. Regarding their visual rehabilitation, the 
BCVA of Cases 1 and 4 recovered to 20/40 and 
20/50, respectively. They thus experienced 
greater visual improvement than had three 
RAM patients with preretinal and subretinal 
hemorrhage who had been treated by Asık et 
al. [11] with frequency doubled Nd: YAG laser 
(LightLas 532), whose BCVA recovered to 
20/200. While the results obtained with intra-
vitreal ranibizumab injection appear to be bet-
ter than that obtained after laser therapy, direct 
comparison between these results is not pos-
sible because of variation among the basal 
BCVA of the patients included in the studies.

Several case reports, in addition to the current 
study, have obtained encouraging results re- 
garding intravitreal anti-VEGF treatment for 
RAM [23, 24]. Their results indicate that intra-
vitreal ranibizumab therapy may resolve the 
RAM, leading to resolution of the associated 
macular edema, and consequently visual im- 
provement. Regarding the mechanism by which 
they improve vision and anatomy, anti-VEGF 
drugs might actively close the involved patho-
logically permeabilized retinal artery and nor-
malize the vessel wall formation by localized 
inhibition of VEGF. In the seven-patient case 
series examined here, significant visual and 
anatomical recovery was observed, as evi-
denced by recovery of serous detachment, res-

Table 2. Baseline and final best-corrected visual acuity and central 
macular thickness in patients with symptomatic retinal arterial mac-
roaneurysm 

Baseline Final P (Wilcoxon 
signed rank test)

Mean ± SD logMAR of BCVA 1.09 ± 0.60 0.16 ± 0.16 0.018
Mean ± SD CMT (µm) 427.5 ± 132.4 208.7 ± 23.1 0.018
BCVA: best -corrected visual acuity; CMT: central macular thickness; logMAR: logarithm 
of minimal angle of resolution.

Irreversible damage to pho-
toreceptor and retinal pig-
mented epithelial cells can 
occur after two weeks, wh- 
ich can lead to permanent 
loss of central vision [20]. 
Rapid and correct diagno-
sis is thus very important in 
subretinal hemorrhage due 
to the risk of retinal toxicity 
[21]. Patients with vitreous 
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olution of macular edema within two months, 
and visual acuity improvement by three or more 
lines in all seven cases. In accordance with 
these findings, the mean logMAR of BCVA 
improved from 1.09 ± 0.60 (Snellen equivalent: 
20/245) to 0.16 ± 0.16 (Snellen equivalent: 
20/29; p = 0.018) and the mean CMT decreased 
from 427.5 ± 132.4 µm to 208.7 ± 23.1 µm. 
The observed beneficial effects of intravitreal 
ranibizumab therapy for treatment of RAM 
reported here warrant further investigation. 
Future prospective randomized studies are 
necessary for to identify the precise effects of 
anti-VEGF treatment as a treatment for symp-
tomatic RAM. 
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