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Abstract
A 70year old male presented with a 2day history of sudden 

painless decreased vision in the right eye. Other than presbyopia 
and senile cataracts, there was no significant past ocular history. His 
past medical history was significant for a cerebral vascular event 
of unclear origin several years prior. Evaluation revealed a branch 
retinal artery occlusion. Optical Coherence Tomography (OCT) 
angiography was employed as part of the evaluation process. We 
describe the OCT-angiographic findings in acute branch retinal artery 
occlusion.
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Introduction 

Retinal vascular disease is a significant cause of decreased 
vision and blindness. OCT has emerged as an invaluable imaging 
modality in the evaluation of retinal vascular diseases and is often 
used in guiding andassessing treatments for retinal vascular 
diseases.Jia Y et al, recently reported OCT angiography as a 
safe alternative to conventional fluorescein angiography. While 
OCT angiography has been studied since 2006, the commercial 
availability of angiography-enabled OCT systems began in late 
2014 and these systems are in use in Europe and Asia. In this 
article we present the case of a patient found to have a Branch 
Retinal Artery Occlusion (BRAO) and the OCT angiographic 
findings in acute BRAO.  

Case Report
A 70 year old Caucasian male presented to the New England 

Eye Center with a chief complaint of decreased vision in the right 
eye. He reported the onset, about two days prior to presentation, 
of sudden painless decreased in vision in the right eye which he 
described as a sudden appearance of a dark spot inferiorly in 
the right eye. His past medical history is significant for systemic 
hypertension and a cerebral vascular event of uncertain origin 
several years prior which resolved without clinical sequelae. 
His ocular history was significant for presbyopia, and senile 
cataracts in both eyes.  Review of systems was significant only for 
hypertension. On exam visual acuity was OD 20/40+3 PH 20/25, 
OS 20/30-3 PH 20/20-2.  Intraocular Pressure was measured OD 
16, OS 17. The patient had a visual field defect inferonasally in 

the right eye. There was no afferent pupillary defect and ocular 
motility was full. On slit lamp exam the anterior chamber was 
unremarkable in both eyes.  Fundus exam revealed a superior 
temporal area of retinal whitening superior to the arcades and 
a Hollenhurst plaque was visualized superior to disc in the right 
eye. Fundus exam of the left eye revealed normal appearing 
macula and vessels.

Multimodal imaging techniques (i.e. fundus color photographs, 
OCT), were used to confirm the diagnosis of branch retinal artery 
occlusion (BRAO).  OCT angiography was performed on the day 
of presentation using the prototype AngioVue OCT angiography 
(OCTA) system on the commercially-available Avanti SD-OCT 
device (Optovue, Inc, Fremont, CA), which used a SSADA software 
algorithm to generate OCT angiograms. The AngioVue OCTA 
system operated at 70,000 A-scans per second to acquire OCTA 
volumes consisting of 304x304 A-scans in approximately 2.6 
seconds. Orthogonal registration and merging of two consecutive 
scan volumes were used to obtain optic disc angiography of the 
affected eye.

En-face sectioning was performed to visualize the various 
levels of ischemia; decreased perfusion was noted and can be 
seen superficial to the nerve head, within the peripapillary 
capillaries, and angio choroid (Figure 1). Increased retinal 
thickening corresponding to areas of ischemia is noted within the 
inner retinal layers (Figure 2).

Upon completion of his ophthalmic exam, the patient was 
admitted to the stroke service of the hospital were a complete 
stroke work up was completed to include echocardiography, 
neuro-imaging, and systemic labs all of which were unremarkable.

Discussion
Branch retinal artery occlusion is a common ocular condition.  

Fluorescein angiography is considered the gold standard 
diagnostic test, although it is often omitted in clinical care since 
the fundus exam is adequate for diagnosis and the test has risks, 
albeit low associated with it, such as allergic reaction to the 
flourescein dye.  Acute and chronic BRAO have been described 
using SD-OCT. Shah, et al. described SD-OCT findings of a single 
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1.  v Chronic BRAO finding include thinning and atrophy of retinal 
layers corresponding to acute lesions when present.  Overall 
superficial and deep capillary ischemia occurred in 78% of eyes, 
isolated deep capillary ischemia or paracentral acute middle 
maculopathy occurred in 22%.

Ahmed, et al. characterized emboli on SD-OCT in 11 cases 
of acute BRAO.  Findings include flake of highly reflective, yet 
transparent material, oriented with its edge towards the direction 
of flow and positioned in the middle of the artery was seen in 3 
cases.  Reflectivity profile of the blood above and below the flake 
on SD-OCT and FA were normal.

This paper is the first published case report of OCT 
angiographic findings in acute branch retinal artery occlusion.  
These findings can be correlated with previously described 
findings on OCT.  The OCT of the affected area showed thickening 
of the inner retinal layers consistent with previous descriptions.  
En face OCT angiogram of the nerve head revealed diffuse 
ischemia in the areas corresponding to intraluminal plaques.  
In the future we anticipate that OCT angiography could replace 
fluorescein angiography as the gold standard diagnostic test and 
might be more quickly and easily performed as part of routine 
clinical care.  Future studies should directly compare OCT 
angiography to fluorescein angiography, enroll a large number 
of patients, and further examine OCT angiography findings as a 
potential to guide prognosis and therapy.
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Figure 1:  A.  Fundus color photograph with sectoral retinal whitening 
along superior arcade B.  Avanti angiography of superficial retina with 
sectoral decreased perfusion.  C.  Avanti angiography of deep retina 
with sectoral decreased perfusion.  D.  Avanti angiography of Choroid 
with decreased perfusion.

Figure 2: A.  Cirrus HD 5 Line Raster.  B.  Cirrus HD with retinal edema 
of inner retina.

case of acute BRAO including hyperreflectivity and increased 
thickness of the inner retinal layers of the superior retina 
compared to the inferior retina.  

Yu, et al. studied SD-OCT in 35 acute BRAO and 38 chronic 
BRAO.  Acute findings included: 

1. Thickening and hyperreflectivity of inner retinal layers, 
including NFL/GCL 

2. Acute middle maculopathy d/t ischemia of the intermediate 
and deep retinal capillary plexuses

3. Diffuse thickening and hyper reflectivity of both inner and 
middle retinal layers d/t ischemia of inner and superficial, 
intermediate, and deep capillary plexuses.  
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