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Abstract

Purpose: Retinal arterial macroaneurysm (RAM) has been reported in association with branch
retinal vein occlusion (BRVO), and usually BRVO precedes RAM. We present a long-term fol-
low-up case report of unilateral multiple RAMs that developed BRVO following ruptured
RAM in the same retinal quadrant. Case Presentation: An 80-year-old woman presented
with floaters in her right eye in June 2012. Visual acuity (VA) was 20/25 in her right eye with
posterior capsular opacity. Her fundus showed the first ruptured RAM at the superotemporal
vascular arcade with subinternal limiting membrane and subretinal hemorrhages not involv-
ing the macula. These were absorbed gradually with a VA of 20/20. After 2 years, the second
RAM at the proximal superotemporal vascular arcade developed and impending BRVO oc-
curred with macular edema at the distal site of the RAM. With the RAM located close to the
arteriovenous crossing, her VA was dropped to 20/60. Intravitreal injection of ranibizumab
was performed and macular edema was resolved with improved vision of 20/30. Three
months later, she realized a sudden vision loss of 2/200. Her posterior pole showed massive
pre- and subretinal hemorrhages, and vitrectomy was performed. The source of bleeding was
the third RAM'’s rupture in a different artery. Her vision improved to 20/30. The unaffected
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eye showed no RAMs. Conclusion: We experienced a long-term follow-up case of multiple
RAMs showing different courses. We should cautiously note that BRVO can occur following

RAM at the arteriovenous crossing. © 2016 The Author(s)
Published by S. Karger AG, Basel

Introduction

Robertson [1] first reviewed retinal arterial macroaneurysm (RAM) in 1973. It usually
occurs at the temporal retinal artery within the third bifurcation, and it is strongly associat-
ed with systemic hypertension and arteriosclerotic vascular changes [2]. The natural history
is spontaneous involution; however, visual loss may occur secondary to macular edema,
exudate, and hemorrhage [2]. In general, RAM presents as a single aneurysm, not multiple
formation [3].

Aneurysms of the retinal arteries should be distinguished from those of capillaries and
veins. Branch retinal vein occlusion (BRVO) also often occurs in patients with systemic hy-
pertension, inducing capillary aneurysms at the terminal venous radicles. There is a well-
known association between BRVO and RAM; however, BRVO usually precedes the develop-
ment of RAMs [3, 4].

We report on a long-term follow-up case of an 80-year old woman with multiple rup-
tured RAMs that showed different courses. In particular, one of the ruptured RAMs was lo-
cated close to the arteriovenous crossing, and following the RAM, BRVO occurred with macu-
lar edema at the same retinal quadrant.

Case Report

An 80-year-old woman was referred with floaters in her right eye in June 2012. Visual
acuity (VA) was 20/25 in her both eyes. She had a glaucoma attack in her left eye, and laser
iridotomy had been performed more than 20 years ago. Following that procedure, she had
cataract surgeries with intraocular lenses in both eyes. She takes eyedrops for glaucoma in
her left eye and her intraocular pressure was 12 mm Hg in both eyes under good control.
Her right fundus showed a ruptured RAM at the superotemporal vascular arcade with subin-
ternal limiting membrane and subretinal hemorrhages not involving the macula (fig. 1). Her
blood pressure (BP) was 163/77 mm Hg, and she did not know that she had systemic hyper-
tension. We recommended that she should be examined by an internist who diagnosed her
with systemic hypertension and prescribed antihypertensive medications. Six weeks after
initiation of a calcium antagonist, her BP decreased to around 140/75 mm Hg. Retinal hem-
orrhage was absorbed gradually by itself and her VA improved to 20/20.

Two years after the first ruptured RAM, she was referred due to visual loss in her right
eye. The second RAM at the proximal superotemporal vascular arcade developed and im-
pending BRVO occurred with macular edema at the distal site of the RAM (fig. 2). Her VA had
dropped to 20/60. Fluorescein angiography showed that this second RAM was located close
to the arteriovenous crossing. Intravitreal injection of ranibizumab was performed for the
macular edema. One month after anti-VEGF therapy, macular edema was resolved and her
VA had improved to 20/30 in January 2015.

Five months later, she realized a sudden vision loss of 2/200 in her right eye once again.
Her posterior pole showed massive pre- and subretinal hemorrhages, and posterior capsular
opacity also existed. Vitrectomy and posterior capsular opacity removal were then per-
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formed. The source of bleeding was the rupture of the third RAM on a different artery (fig.
3). The fluorescein angiography showed no retinal vasculitis or exudates. Indocyanine green
angiography was also performed. The unaffected left eye showed no RAMs. Her vision in the
right eye improved to 20/30, and there has been no recurrence to date.

Discussion

We experienced a long-term follow-up case of unilateral multiple RAMs showing differ-
ent courses, and one of the ruptured RAMs induced BRVO. This case has yielded two inter-
esting findings. First, she had three RAMs in her right eye and these RAMs ruptured differ-
ently and showed different courses. Generally, most RAM present as a single aneurysm, not
multiple formation [3]. In her fluorescein angiography, there were no retinal vasculitis or
exudates, such as idiopathic retinal vasculitis, aneurysms, and neuroretinitis, Eales’ disease,
Leber’s miliary aneurysm, or Coats’ disease [5, 6]. Second, the second ruptured RAM devel-
oped BRVO at the same retinal quadrant, and macular edema occurred. The RAM was locat-
ed close to the arteriovenous crossing. The association between arterial macroaneurysm and
BRVO is well known, and there are some papers reporting on RAM followed by BRVO [3, 7].
However, it is rare for BRVO to occur after a RAM rupture.

Macroaneurysms of the retinal artery are generally located within the first three orders
of arterial bifurcation, and the natural tendency is to become fibrosed without any specific
treatment [1]. Panton et al. [3] conducted a case-control study and reported that systemic
hypertension was present in about 80% of patients with RAM. Meanwhile, 86% of RAM pa-
tients presented one macroaneurysm, while 12% had two. Interestingly, our case had three
RAMs in one eye, and the second ruptured RAM induced BRVO and macular edema. Some-
times, for visual recovery, it is necessary to use the laser photocoagulation for RAM or surgi-
cal removal of the hemorrhage covering the macula. In this case, the fluorescein angiography
showed that the second RAM was located close to the arteriovenous crossing. We did not
perform the laser treatment to avoid retinal artery occlusion caused by the laser photocoag-
ulation for RAM [8]. For the macular edema secondary to BRVO following the ruptured RAM,
we treated the patient using an intravitreal injection of an anti-VEGF drug, ranibizumab. This
treatment was effective in achieving a relatively rapid resolution of both the macular edema
and the fibrosis of the RAM itself without obstruction of the artery. The patient recovered
her vision. Our case involved a RAM close to the arteriovenous crossing; however, branch
retinal artery occlusion did not occur following the ruptured RAM [9]. Some papers have
reported that intravitreal bevacizumab or ranibizumab for RAM could be effective [10, 11].
So far as we know, no paper has reported intravitreal injection of ranibizumab for macular
edema concerned with BRVO following RAM located at the arteriovenous crossing. One case
report discusses BRVO occurring 3 years after spontaneous obliteration of the RAM [12].
This case did not involve macular edema and resolved naturally. In our case, BRVO occurred
much earlier, before the hemorrhage caused by the ruptured RAM was absorbed and in-
duced macular edema.

Systemic hypertension can damage the blood vessels of the retina, e.g. arteriosclerosis,
hemorrhages, cotton wool spots, and macular edema. Retinal vascular changes are associat-
ed with hypertension and can predict cardiovascular events. It is important to identify and
treat systemic hypertension in order to reduce the risk of developing new ruptures of the
RAM. In our case, we noticed the patient’s systemic hypertension after the first RAM rup-
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tured. With this systemic hypertension under good control, there has been no recurrence to

date.
In conclusion, we experienced a long-term follow-up case of multiple RAMs that showed

different courses. Our case did not show retinal vasculitis during this long-term observation;
however, there may be a possibility of a variant of idiopathic retinal vasculitis, aneurysms,
and neuroretinitis. Our case demonstrates the importance of avoiding excessive blood pres-
sure fluctuations. We should be careful to note that BRVO can occur following a RAM at the
arteriovenous crossing.
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Fig. 1. Her right fundus showed the first ruptured RAM at the superotemporal vascular arcade with subin-
ternal limiting membrane and subretinal hemorrhages not involving the macula. During her first visit, her
BP was 163/77 mm Hg with no medications. Her VA was 20/25.

30 sec. 8 min.

Fig. 2. The fluorescein angiography showed that the second ruptured RAM was located close to the arterio-
venous crossing and BRVO existed at the distal site of the RAM. There was fluorescein leakage in the macu-
la. Her VA had dropped to 20/60.
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Fig. 3. The third RAM ruptured (arrow) and her posterior pole showed massive pre- and subretinal hemor-
rhages. Her VA was 2/200 in her right eye. We performed fluorescein angiography 11 days after vitrecto-
my.
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