
 

RETINAL ARTERY OCCLUSION 

 

Trilobite (Elrathia Kingii) in slate, Early Cambrian (540 million years old) 

 

“By one of those familiar conjunctions of things wherewith the inanimate world baits the mind 

of man when he pauses in moments of suspense, opposite Knight’s eyes was an embedded 

fossil, standing forth in low relief from the rock. It was a creature with eyes. The eyes, dead 

and turned to stone, were even now regarding him. It was one of the early crustaceans called 

Trilobites. Separated by millions of years in their lives, Knight and his underling seem to have 

met in their place of death. It was the single instance within reach of anything that had been 

alive and had had a body to save, as he himself had now.” 

 

A Pair of Blue Eyes, Thomas Hardy, 1873. 
 

In Hardy’s novel the intrepid nineteenth century naturalist, Stephan Knight has just slipped 

over the edge of a sea cliff and is hanging by his fingertips above the thunderous crashing 

waves 600 feet below him. As it begins to rain he cannot hold on much longer and knows his 



days are numbered. He begins to reflect on his life when he notices the fossilized trilobite just 

inches in front of him embedded in the wet black shale staring back at him with its “dead stone 

eyes”. Knight, for Hardy, represented the modern thinking nineteenth century scientist. 

Darwin’s origin of species had been published only 15 years previously, yet already there had 

been increasingly widespread and revolutionary changes in the way in which humanity had 

come to view itself and its place in the world. Knight, suddenly faced with his own mortality 

offers up his last prayers, yet scientist to the end he could not help but notice the Trilobite in 

front of him. He realizes that the eyes staring back at him were looking across millions of years 

(hundreds of millions, as we now know), rather than the mere six thousand as was most 

commonly held by the majority of the “creationist” population of the time. Although separated 

by a vast span of time and despite being such a strange and different creature to himself, 

Knight felt a sudden genuine recognition of like for like when he looked into the creature’s 

eyes. His mind raced back not only through his own insignificant speck of lifespan but through 

the unimaginable eons of time that had preceded his own, of all life on Earth. He felt a certain 

“kinship” with the Trilobite. Here was a fellow creature that lived and was able to see the 

wonders of the world around it, albeit for a very brief time on this Earth. The most profound 

and “shocking” recognition of all, however according to the new thinking was that Knight 

himself was ultimately descended from, if not the Trilobite, then a creature much like it. This 

new realization engendered for many in the nineteenth century a new type of respect for life on 

Earth. Rather than animal life being created for the exploitation of man, man himself was 

merely a very recent, though profoundly unusual, part of life on Earth and that he had no 

greater or lesser right to the Earth than other creatures such as the trilobite.  

 

Fortunately for Mr. Knight he is saved at the last minute by his ladylove, Ms Elfride Swancoat. 

Hardy continues, “He now noticed that in her arms she bore a bundle of white linen, and that 

her form was singularly attenuated. So preternaturally thin and flexible was Elfride at this 

moment, that she appeared to bend under the light blows of the rain-shafts, as they struck into 

her sides and bosom, and splintered into spray on her face. There is nothing like a thorough 

drenching for reducing the protuberances of clothes, but Elfride’s seemed to cling to her like a 

glove.” Elfride has desperately fashioned a rope from her undergarments, which she throws 

over the cliff to rescue him. 

 

The fossil record of life opens abruptly and spectacularly in the ancient rocks of the geological 

time period known as the Cambrian. This record tells us that the very first trilobites were 

equipped with eyes and in fact it is these creatures that give us the oldest evidence for eyes. 

The evolution of our sense of vision in fact may have been the driving force of what is termed 

the “Cambrian explosion”, the “Big Bang” of life on Earth as depicted in the fossil record. 

Prior to this time the fossil record of any life is extremely scant and difficult to interpret. It no 

doubt existed, but for the most part, in tiny forms unlike anything alive today. Once vision was 

achieved by animal life the cycle of  predator and prey became established, Darwin’s cycle of 

“survival of the fittest” that ultimately led to life as we know it today. Creatures that could now 

be hunted so efficiently because of the new sense of vision had to develop defensive 

mechanisms and current thinking is that it was the development of calcified hard parts which 

for the first time allowed a fossil record to be left of a creature’s existence, unlike its soft 

bodied ancestors of the Pre Cambrian. 

 

Cases of central retinal artery occlusion are, like Mr. Knight’s predicament, a true emergency 

and like Ms Swancoat’s efforts, urgent action by assessment and referral are essential if there 

is to be any hope of salvaging anything of a patient’s most important sense. Unfortunately in 

most cases, like the trilobite, nothing can be done, however it is important to recognize that the 

other eye, like Mr. Knight, may yet be saved by looking for and treating any underlying 

pathology. 



RETINAL ARTERY OCCLUSION 

 

Typical appearance of a Central Retinal Artery occlusion, showing pale retina, sparse vessels, 

some are segmented, and the classic cherry red dot, (Kayvan Arashvand, Central Retinal 

Artery Occlusion. NEJM, 356 - 8) 

 

Introduction 

 

Retinal artery occlusion (RAO), is characterized by a sudden, painless, monocular loss of 

vision.  

 

This is a true Ophthalmology emergency.   

 

Whilst in most cases little can be done for central retinal artery occlusion, prompt 

Ophthalmological consultation and investigation is nonetheless mandatory in order to 

determine a possible underlying reversible cause that may enable intervention to preserve the 

other eye. 

 

Around 80% of patients with BRAO recover normal vision, while spontaneous clinical 

improvement from CRAO is rare. 

 

Retinal artery occlusion, like, amaurosis fugax, is approached in the same way as an 

ischemic stroke syndrome.    
 

Anatomy 

 

The central retinal artery is a branch of the ophthalmic artery, which is a branch of the 

internal carotid artery. 

 

The central retinal artery supplies the inner retina and the surface of the optic nerve. In 

approximately 15%  of individuals, it is assisted by a branch of the ciliary circulation, the 



cilioretinal artery, which may supply a portion of the retina, including the macula. This allows 

for preservation of vision in some patients with CRAO. 

 

Epidemiology 

 

Central retinal artery occlusion is, fortunately, an uncommon event  

 

Symptomatic branch retinal artery occlusion is even less common again.  

 

The demographic characteristics of patients with CRAO and BRAO are consistent with those 

usual for vascular disease.  

 

The mean age of patients is between 60 and 65 years.  

 

More than 90% of patients with CRAO and BRAO are > 40 years, although individuals as 

young as 12 years have been documented.  

 

Classification  

 

Retinal artery occlusion can be of two types: 

 

1. Central retinal artery occlusion (CRAO):  

 

● Here the occlusion occurs with the main retinal artery and hence the entire 

retina is compromised 

 

2.  Branch retinal artery occlusion (BRAO):  

 

● Here a peripheral branch of the rental artery is occluded and so visual comprise 

is confined to the distribution of that branch   

 

Pathophysiology 

 

In experimental studies, the retina can survive for only 90 - 100 minutes after ligation of 

the central retinal artery 

 

Acute occlusion of the central retinal artery or its branches may be due to: 
 

1. Atherosclerotic / embolic disease: 

 

Atherosclerotic disease of the ipsilateral carotid artery is the most common cause of 

retinal artery occlusion: 

 

● Local thrombosis 

 

● Embolism: 

 

 From either a vessel source or cardiac source. 

 

Cardiogenic embolism is more likely to underlie retinal artery occlusion 

in younger patients (< 40 years), in whom it may cause up to half of the 

cases with an identified origin. 2 



 

2. Vasospasm: 

 

 ● This has occasionally been attributed to migrainous variants, but is uncommon 

  and should only be a diagnosis of exclusion. 

 

3. Inflammatory disease/ arteritis:  
 

● A host of autoimmune diseases can produce a vasculitis that can lead to retinal 

 artery occlusion. The presentation of vision loss is similar to other etiologies; 

 however, retinal emboli are not seen on fundoscopy  in these patients. 
 

 The most important cause is giant cell arteritis. 
 

Vision loss in giant cell arteritis is usually due to ischemic optic neuropathy; 

however, around 10% of patients who lose vision from GCA do so on the basis 

of a CRAO. 
 

4. Procoagulopathies: 

 

● These should also be considered especially in younger patients.  

 

Hypercoagulable states which have been associated with retinal artery occlusion 

include antiphospholipid syndrome, factor V Leiden mutation, protein S 

deficiency, and protein C deficiency. 

 

A significant number of cases (up to 20% in older and around 60% percent in younger patients) 

have no identified etiology after extensive diagnostic work-up 

 

Prognosis: 

 

Visual loss is usually profound and permanent in cases of CRAO, unless the patient processes 

a good cilioretinal collateral  circulation. Visual acuity at presentation usually predicts final 

visual acuity in patients with CRAO. 

 

Spontaneous variable restoration of vision is possible in around 80% cases of branch vessel 

occlusions. 

 

Clinical Features 

 

Important points of history: 

 

1. The classical history is a sudden and painless monocular loss of vision. 

 

2. Occasionally a monocular field defect may occur rather than total visual loss.  

 

● Branch arterioles may also be affected giving rise to segmental visual field 

defects. 

 

Important points of examination: 

 

1. Visual loss: 



 

 CRAO: 

 

● Visual loss is usually severe for a CRAO  

 

 When loss is profound then the degree of impairment can be roughly quantified 

in terms of no light perception, hand movement only perceived, or by the 

counting of fingers. 

 

 The prognosis for recovery is most closely related to the degree of initial visual 

loss. 

 

In a small number of patients, some visual acuity may be preserved. 

Approximately 15 % of patients have a cilioretinal artery that collaterally 

supplies the macular region.  

 

These patients may have a central area of visual field preservation, usually 

approximately 5° in the vertical dimension and up to 15° in the horizontal 

dimension. 

 

BRAO: 

  

 ● Patients with BRAO typically complain of monocular visual loss, restricted to 

  just segment of the visual field 

 

2. The eye appears outwardly normal. 

 

3. Pupil light responses:  

 

 ● Loss of direct light reflex. 

 

 ● There will be a relative afferent pupillary defect of the affected side. 

 

4. Fundoscopy:   

 

 CRAO: 

 

 ● Fundus appears pale: 

 

  ♥ Retinal whitening is seen immediately after an occlusion of the central 

   retinal  artery. 

 

 ● Retinal vessels are sparse, segmented or not seen at all, due to spasm. 

 

 ● Cherry red dot sign:  

 

  ♥ At 24 - 48 hours a cherry red dot appears at the macula. (Thin point of 

  the macula where the red choroid shows through) 

 

● An embolus is visible in about 20% of patients with central retinal artery 

occlusion. 

 



BRAO: 

 

● There is no cherry red spot 

 

● A segment of retina is whitened along the distribution of a branch retinal artery. 

 

Investigations 

 

Blood tests: 

 

1. FBE: 

 

● Leukemias (and lymphomas) have been associated with retinal artery occlusion 

 due to either hypercoagulopathy or hyperviscosity syndromes.  

 

2. U&Es/ glucose  

 

3. ESR / CRP 

 

 ● These should be done to help rule out giant cell arteritis in older patients or 

  other vasculitides in younger patients.  

 

4. Procoagulation screen (especially for younger patients without obvious risk factors for 

 atherosclerotic disease). 

 

ECG: 

 

In particular for AF, as a source of emboli  

 

CT angiogram: 

 

To look for carotid vascular disease      

 

The diagnosis of high-grade carotid disease in the setting of retinal artery occlusion is 

important because of the risk for future stroke and other vascular events 

 

Carotid Doppler Ultrasound: 

 

This is an alternative modality to CT angiogram   

 

MRA/MRI: 

 

This is an alternative imaging option for those with significant CT IV contrast allergy   

 

Echocardiogram: 

 

For a possible source of cardiac emboli  

 

CT brain: 

 

Primarily to exclude a cerebral bleed, before commencing antiplatelet therapy or 

anticoagulation therapy.  



 

Other specialist Investigations: 

 

Fluorescein angiography:  

 

● This can be helpful in atypical cases, e.g., when the acute findings of ischemic retinal 

 whitening or reduced blood flow are not clearly present.  

 

In the acute phase, fluorescein angiography shows slowed or absent filling of the 

central retinal artery with normal filling of the choroid 

 

Note that in most cases of CRAO, apparently normal perfusion is restored within hours 

or days, and blood flow may then appear normal on ophthalmoscopy or fluorescein 

angiography. 2 

 

Optical coherence tomography of the macula: 

 

● This is another specialized imaging technique that an Ophthalmologist may use to help 

 confirm the diagnosis. 

 

Management  

 

In experimental studies, the retina can survive for only 90 - 100 minutes after ligation of 

the central retinal artery 

 

Given the poor prognosis of visual recovery after CRAO, some attempt at treatment is usually 

made if the patient presents early, within the first 24 hours.  

 

Unfortunately, there are to date, no clinical trials to determine if any treatment is effective 

 

A number of first aid measures have been proposed, but none of these have shown clear 

benefit including: 

 

● Gentle ocular massage 

 

● IV Diamox  

 

● Vasodilator medications (such as GTN or isosorbide) 

 

●  “Carbogen” (a mixture of 95% oxygen and 5% carbon dioxide) in an attempt to induce 

 vasodilation and improve oxygenation 

 

Current options include:  

 

1. Paracentesis of the anterior chamber: 

 

● In individuals who present with a CRAO less than 24 hours old, an anterior 

 chamber Paracentesis may be performed.   

 

Anterior chamber paracentesis, using either a Graefe knife or a syringe, causes a 

sudden drop in intraocular pressure, which may dislodge an embolus and/or 

increase ocular perfusion. 



 

2. Intra-arterial thrombolysis:  

 

● This is being trialled at some centers; however, preliminary reports provide 

 conflicting results. The use of thrombolysis for CRAO is currently limited to 

 centers participating in clinical trials of this therapy.  

 

At present, the risks associated with systemic thrombolysis (intracerebral and 

systemic hemorrhage) are generally considered to be unfavourable compared 

with any potential benefit for CRAO. 

 

3. Surgical revascularization techniques are under investigation.  

 

Secondary prevention strategies include:  

 

4. High dose steroids are essential in cases of giant cell arteritis (to save the other 

eye). 

 

5. Patients with a cardiac source of emboli are treated with chronic anticoagulation 

 

6. Patients with high-grade carotid disease may undergo carotid endarterectomy.  

 

7. Patients with an uncertain etiology are usually treated with: 

 

● Antiplatelet therapy  

 

And 

 

● Atherosclerosis risk factor modification, as appropriate  

 

Disposition 

 

In general terms, any patient with acute visual loss, should be urgently discussed with 

Ophthalmology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anatomy of the central retinal artery, (Slideshare.net). 

 

 

A cilioretinal collateral circulation is present in about 15% of patients, (Slideshare.net). 

 

 



Appendix 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two peripheral arterial emboli, seen in patient presenting with amaurosis fugax, (The Eye 

Emergency Manual, NSW Department of Health, 2nd ed. 2009).   
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