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Branch Retinal Artery Occlusion and Associated Risk Factors,  

A Case Report 

Abstract 

Introduction : Branch Retinal Artery Occlusion (BRAO) is a term to describe the 

occlusion of a branch of a central retinal artery. Occlusion might be caused by  

cholesterol, Platelet-fibrin,or calcific emboli from cardiac valves. Complete 

systemic evaluation is essential to find the etiology. 

Purpose : This case report describe the approach to find the associated risk factors 

of a patient with BRAO. 

Case Report : A 50-year-old man came with a complaint of a blurred left eye for 

10 days. The view felt suddenly dark and the symptom is followed by reduced field 

of view. There is no pain nor recurring red eyes. Patient never experienced chest 

pain nor shortness of breath. Patient smokes 1 pack of cigars a day for 20 years. 

The visual aquity of the left eye was 0.9 lm and one week after gradually improved 

to 0.4 lm. Cloudy lens are found in the examination of the anterior segment of both 

eyes. Posterior examination of the left eye shows an ischemic area in the superior 

quadrant with hyaloid asteroids. The lab result showed the lipid profile are on the 

top border with the trigliceryde level slightly above normal. OCT-A also suggest 

an impaired perfusion. Reduced field of view was confirmed with Perimetry 

examination. ECG showed sinus bradycardia with lateral ischemia. The patient was 

diagnosed with BRAO OS ec Suspect Coronary Artery Disease with lateral Ischmia, 

Asteroid Hyalosis OS, Senile Imature Cataract ODS. 

Conclusion : History of smoking, hypertension, upper border of lipid profile, and 

suspected occlusion in the heart might be the risk factor for this patient. Further 

examination and multidiciplinery approach is needed to find the exact etiology of 

the patient. 

Keywords :  BRAO, ischemic, visual field, calcific emboli 

I. Introduction 

Retinal artery occlusion is a serious event that may cause decrease vision. 

Central Retinal Artery (CRA) and its branches, originate from the ophthalmic artery, 

supplies the inner layer of the retina. Occlussion of the CRA leads to Central Retinal 

Artery Occlusion (CRAO) while occlusion of the branch leads to Branch Retinal 

Artery Occlusion (BRAO). Epidemologically, CRAO accounts for approximately 

57% while BRAO for 38%. Clinically, delayed treatment may cause permanent 

blindness.1,2,3 

The main etiology of Retinal Artery Occlusion (RAO) includes thrombosis, 

embolus, arteritis, vasculospasm. There are three type of emboly that might occure 

which are cholesterol emboli, Platelet-fibrin emboli, and calcific emboli from 

cardiac valves. Associated risk factors need to be access in order to predict the 
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etiology of the disease. Although visual prognosis in eyes with BRAO are usually 

quite good, treatment based on the etiology may reestablish retinal circulation, 

prevent further complication and improve the visual outcome.2,4 This case report 

describe the approach to find the associated risk factors of a patient with BRAO. 

 

II. Case Report  

A 50-year-old man came to the Vitreoretina unit on 2nd March, 2020 with a 

complaint of a blurred left eye for 10 days. The view felt suddenly dark and the 

symptom is followed by reduced inferior field of view. There is no pain nor 

recurring red eyes. There is no history of headache, nausea, nor joint disorders. 

There is no history of trauma and bleeding disorder. Patient never experienced chest 

pain nor shortness of breath. There is also no history of surgery in both eyes with 

no history of consumption of certain drugs. History of diabetes mellitus is denied. 

Patient is known to suffer from hypertension. Nobody experienced the same thing 

in the patient's family. There is no history of wearing glasses. Patient admit to 

smoke 1 pack of cigars a day for the last 20 years.  

     Physical examination of the general status were within normal limits. Blood 

pressure was 130/87 mmHg. On ophthalmological examination, the visual aquity 

of the right eye was 0.2 lm and the left eye was 0.9 lm by using Early Treatment 

Diabetic Retinopathy Study (ETDRS) chart. Intraocular pressures with a 

noncontact tonometer (NCT) were 15 mmHg on the right eye and 14 mmHg on the 

left eye. The primary eye position was orthotropia with no resistance in eye 

movement. Cloudy lens’ were found in the examination of the anterior segment of 

both eyes. Others were within normal limits. Posterior examination of the right eye 

showed normal limit. Posterior examination of the left eye showed an ischemic area 

in the superior quadrant with hyaloid asteroids. Patient underwent macular Optical 

Coherence Tomography (OCT), OCT Angiography (OCT-A), fundus photography 

with ultra widefield retina imaging, and blood glucose with profile lipid laboratory 

tests examinations. 
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 (a)  (b) 

Figure 2.1 Fundus photo examination of (a) right eye; (b) left eye 

Examination of the fundus photo revealed an occlusion in the superior 

arterial branch with asteroid hyalosis. Macular OCT examination results was within 

normal limits except thinning of superior outer macula area and OCT-A showed 

impaired perfusion superficial and deep retina in the left eye. Laboratory 

examination  showed normal limit of blood fasting glucose (103 mg/dL), 2 hours 

PP (135 mg/dL), Total Cholesterol (154 mg/dL), HDL (32.32 mg/dL), LDL (95.59 

mg/dL), trigliseride (131 mg/dL), HbA1C (5.7%).  The patient was diagnosed with 

Branch Retinal Artery Occlusion OS, Asteroid Hyalosis OS, Senile Imature 

Cataract ODS. Patient is discharged and planned for routine control in one week.  

    

 

Figure 2.2 Macular OCT of the left eye 

On 10th March 2020 the patient came back for routine control. On 

ophthalmological examination, the visual aquity of the right eye was 0.2 lm and the 

left eye was 0.4 lm by using ETDRS chart. Intraocular pressures with a noncontact 
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tonometer (NCT) were 14 mmHg on the right eye and 12 mmHg on the left eye. 

The primary eye position was orthotropia with no resistance in eye movement. 

Cloudy lens were found in the examination of the anterior segment of both eyes. 

Others were within normal limits. Posterior examination of the right eye showed 

normal limit. Posterior examination of the left eye showed no progression on the 

ischemic area with hyaloid asteroids. Complete blood examination, ECG, papil 

OCT, OCT-A, visual field examination were carried. 

 
Table 2.1 Complete Laboratory Result 

Parameter Result Normal Value 

Hemoglobin 16.4 g/dL 14-18 g/dL 

Leukocyte 9.500/mm3 4.000-10.000/mm3 

Erithrocyte 5.54 mil cell/m 4.5-6.0 mil cell/m 

Thrombocyte 211.000 /mm3 150.000-440.000/mm3 

Hematocrite 48.1% 35-57% 

Protrombin time (PT) 12.5 s 9.7-13.1 s 

APTT 27.2  21.7-39.3 

ESR 1 hour : 2mm/hour 

II : 3 mm 

<10 mm/1 hour 

Fasting Glucose 95 mg/dL 70-130 mg/dL 

2 hours PP 133 mg/dL 80-150 mg/dL 

AST 38 U/L <32 U/L 

ALT 13 U/L <31 U/L 

Ureum 18 mg/dL 15.0-43.2 mg/dL 

Creatinine 0.86 mg/dL 0.73-1.36 mg/dL 

Total Cholesterol 163 mg/dL <200 mg/dL 

LDL 99.54 mg/dL <100 mg/dL 

Trigliseride 136 mg/dL 35-135 mg/dL 

HbA1C 5.8% 2-6% 
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(a) 

(b) 

Figure 2.3 OCT-A: (a) first visit; (b) one week check up 

Complete blood examination were described in table 2.1. Papil OCT showed 

large C/D ratio on both eyes with probable superior optic ischemic area on the left 

eye. Perimetry visual field examination shows reduced visul field on left eye. The 

patient was consulted to the Neuro Ohthalmology unit. Examination in Neuro 

Ophthalmology unit revealt the ishihara test of the left eye was 26/38 and 1.16 for 

contrast sensitivity test. Amsler grid examination on the left eye showed scotoma 

with no metamorphosia. Patient was diagnosed with Branch Retinal Artery 

Occlusion OS dd/ Non-Arteritic Anterior Ischemic Optic Neuropathy (NAION), 

suspect Normotension Glaucoma ODS Asteroid Hyalosis OS, Senile Imature 

Cataract ODS. Patient is futher consulted to the glaucoma unit.  
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 Figure 2.4 Papil OCT  

Examination in the glaucoma unit with indirect gonisocopy showed that the 

trabecular meshwork were open in all quadrant angle. From the posterior 

examination showed no cupping on the optic nerve head with C/D ratio of the right 

eye 0.6-0.7 and 0.7-0.8 on the left eye. Patient is diagnosed with Ischemic post 

Branch Retinal Artery Occlusion OS, Asteroid Hyalosis OS, Senile Imature 

Cataract ODS. Patient is discharged and planned for routine control and 

consultation with an internist. 

 

Figure 2.5 Perimetry of left eye  

Patient were consulted to an internist. Electrocardiography (ECG) examination 

showed normal axis with synus rhythm, P 0.08s and 0.05 mv, PR interval 0.12 s, 

No pathological Q, QRS segment were 0.04s, ST segment were isolectric, R/S on 

V1 <1, R V5 + S < 35, T inverted were found in V5-V6. The result of the ECG 
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showed sinus bradycardia with lateral ischemia. Patient is diagnosed with Branch 

Retinal Artery Occlusion OS ec Suspect Coronary Arteri Disease with lateral 

Ischmia, Asteroid Hyalosis OS, Senile Imature Cataract ODS. Patient is then 

consulted to a cardiologist for further examination. 

 

Figure 2.6 Electrocardiograpy 

III. Discussion 

The inner layers of retina are mainly supplied by central retinal artery. 

Obstruction of the main or peripheral vessel of central retinal artery resuls in retinal 

ischemia. Branch Retinal Artery Occlusion (BRAO) is a term to describe the 

occlusion of a branch of a central retinal artery. It represent 38% among all acute 

retinal artery occlusion. Based on the condition, BRAO is often devided into 

permanent BRAO and transient BRAO. 1,4 

Patients with BRAO often presents with painless monocular visual loss or 

visual field loss. As found in this patient, the symptoms were monocular and 

painless.1,4 With further evaluation it is found that he also developed visual field 

loss which is shown in the result of his Perimetry. Risk factors of BRAO are mainly 

the systemic conditions which causes vascular narrowing. Some of the condition 

includes hypertension, carotid occlussive disease or artherosclerosis, coronary 

artery disease, and hypercholesterolemia. Smoking has been know as one of the 

significant behavior that leads to BRAO.4,5,6 This patient is known to have a history 

of hypertension and a smoking habits of 1 box of cigar per day for the last 20 years. 
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Acute BRAO may not be seen initially but it could lead to edematous 

opacitifcation in hours to days. Permanent visual field defect may remains even if 

the occluded vessel recanalizes and the blood perfusion improves. Occlusion of the 

vessel may occur at any age of group, though in the older group the most common 

cause is thromboembolic phenomenon. It is known that three main varieties of 

emboly might occure : cholesterol emboli, Platelet-fibrin emboli, and calcific 

emboli from cardiac valves. Cholesterol emboli or known as Hollenhorst plaques 

usualy arised from the carotid arteries. Platelet-fibrin emboli were usually 

associated with large-vessel arteriosclerosis while calcific emboli arised from 

cardiac valves. Other causes of  may be associated with migraine, arrhythmias, 

mitral valve prolapse, oral contraceptive use or pregnancy, coagulation disorder, 

trauma, sickle cell disease, inflamatory and infectious etiologies, connective tissue 

disorsers.1,3,7,8 This patient has been experiencing the symptoms for the last 10 days 

before deciding to check to the hospital. No history of heart problems, bleeding 

disorder were found in this patient. Laboratory result shows lipid profile are on the 

top border with the trigliceryde level slightly above normal thus thromboemblic 

phenomenon might be one on of the etiologic risk factor. Furthermore, the ECG 

result showed sinus bradycardia with lateral ischemia. From this finding we might 

assume that there might be a thrombus in the lateral vasculature of the heart. This 

assumption needs further examination in the cardiac center. Two dimensional 

transesophageal echocardiographic study of cardiac valves and aorta might assist in 

locating the embolic sources of retinal occlusion.3,4,6,9   

Comprehensive laboratory test is also useful in determining the etiologic 

factors of BRAO patients. Besides the regular check up, Erythorice sedimentation 

rate and C-Reactive protein is important to assess whether the occlusion occurred 

due to infection or giant cell artheritis (GCA). Blood clotting factor also need to be 

assessed.4,10,5 The result of Erythrocyte sediemntation rate in this patient is normal. 

From auto anemnesis there is also no history of recurrent red eye or other sytemic 

infection so we may rule out chronic inflamation as the etiologic factor. Due to the 

lack of resources, the C-reactive protein can not be check but the patient has no 

history or any complaint regarding joint problems. The blood clotting factor is also 
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normal so platelet fibrin emboli nor coagulation disorder might also not be the cause 

of his condition.  

Fundus changes of BRAO are white, ischemic retina in the area supplied by 

the obstructed artery. Diagnostic procedure that is needed to be done in retinal artery 

occlusive cases is flourescin angiography (FA) or Iridocyanin Geen Angiography 

(ICG). With FA we can have the imaging of plaques occluded in lumen vessel by 

delayed dye filling and retinal ischemia may be observed. However when this 

invasive modality can not be done, Optical Coherence Tomography Angipgraphy 

(OCT-A) might be an option in determining the location and layers of retinal 

ischemia. Besides that, macular OCT is also useful in determning retinal edema and 

atrophy associated retinal ischemia and comparing to unaffected area.1,5,6,10,11,12  In 

this patient, the fundus photography showed the exact picture of whitish ischemic 

retina in the superior arcade with asteroid hyalosis. Asteroid hyalosis is a condition 

where calcium-lipid complexes are suspended in collagen fibrils of vitreous. 

Although the excact mechanism is unknown, it is known to have a significant 

association with aging, diabetes, hypertension, hypercholesterolemia, increase 

serum calcium levels, or heart disease.13 This patient is known to have hypertension, 

upper border of lipid profile and suspected CAD. The visual aquity of this patient 

gradually improved but the first and second visit showed the same relative site of 

the ischemic area. The patient also still have the visual field deffect so we might 

assume that the ischemic might already be permament. Macular OCT showed 

thinning of superior outer macula area that might be due to atrophy due to retinal 

ischemia. OCT-A also showed impaired perfusion area in superficial and deep 

layers of the retina. 

Management of BRAO is focused on finding the etiologic factors. 

Comprehensive systemic and vascular evaluation is needed. However no spesific 

ocular theraphy has been considered effective in improving the visual prognosis. 

When the site of thrombus is known, ocular massage may dislocate the embolus to 

a more peripheral location, but the effectiveness in this theraphy is still debateble. 

Other option for treatment is YAG laser embolysis and embolectomy, paracentesis, 

surgical elmbolus removal, and local fibribolysis. This patient has been 
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experiencing the complaint for 10 days and the site of thrombus is not known so 

occular therapy is not considered effective at this time. However complete 

evaluation of the patient leads to abnormal cardiac findings so multidiciplinery 

approach in needed. If the result of his heart evaluation leads to hipokinetic result, 

a deep check up is essential to find the occlusion. The patient might then receive 

thrombolitic or antiplatelet theraphy.1,3,6,14,15  

As it is known from the litterature, the visual prognosis of patients with BRAO 

is quite good, so does with this patient. In permanent BRAO it is suggested that 74% 

patients with VA of 20/40 remains on the follow up. Besides systemic evaluation, 

routine complete visual evaluation is adviced in order to prevent further 

complication and maintain the visual prognosis.4,6 

 

IV. Conclusion 

Branch Retinal Artery Occlusion (BRAO) is a term to describe the occlusion 

of a branch of a central retinal artery. Occlusion is a result of embolization or 

thrombosis of the vessel might be caused by cholesterol emboli, Platelet-fibrin 

emboli, and calcific emboli from cardiac valves. Deep historical anamnesis, 

complete occular and systemic evaluation is needed to find the associated 

etiological risk factor in each patient. In this patient, history of smoking, 

hypertension, upper border of lipid profile and suspected occlusion in the heart 

might be the risk factor associated with the symptom. Further examination by the 

cardiologist is needed and multidiciplinery approach based on the etiology may 

reduce further complication and improve the visual outcome. 
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