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Abstract

Purpose To determine the proportion of patients

presenting with thromboembolic central retinal

artery occlusion (CRAO) who had undiagnosed

vascular risk factors amenable to modification.

Methods A retrospective audit of consecutive

patients with non-arteritic/thromboembolic

CRAO presenting between 1997 and 2008 in a

single tertiary teaching hospital.

Results Thirty-three patients with

non-arteritic CRAO were identified. Twenty-

one patients (64%) had at least one new

vascular risk factor found after the retinal

occlusive event, with hyperlipidemia being

the most common undiagnosed vascular risk

factor at the time of the sentinel CRAO event

(36%). Nine patients (27%) had newly

diagnosed hypertension or previous diagnosis

of hypertension but not optimally controlled.

To better control their vascular risk factors 18

patients (54%) were given a new or altered

medication. Nine patients had more than 50%

of ipsilateral carotid stenosis ; six of these

proceeded with carotid endarterectomy or

stenting. One patient had significant new

echocardiogram finding. Systemic ischaemic

event post CRAO occurred in two patients

with stroke and acute coronary syndrome.

Conclusions Patients presenting with CRAO

often have a previously undiagnosed vascular

risk factor that may be amenable to medical or

surgical treatment. As this population is at a

high risk of secondary ischaemic events, risk

factor modification is prudent.
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Introduction

Central retinal artery occlusion (CRAO) is

defined as an occlusion of the central retinal

artery usually by a fibrin-platelet thrombus or

embolus with resultant reduced perfusion to the

retina and painless visual loss that is frequently

irreversible.1,2

CRAO by virtue of its pathogenesis shares

important risk factors with other vascular

diseases such as ischaemic heart disease and

cerebrovascular disease.3 It is known from the

study of heart disease and stroke, that following

the occurrence of a sentinel vascular event, the

patient is more likely to develop subsequent

vascular events.4,5 Similarly, CRAO may also be

the harbinger of a more serious vascular

event.6,7 The current management of CRAO is

aimed at secondary prevention to prevent

another ischemic event.

The aim of this paper is to quantify the

pre-existing vascular risk factors in a cohort of

patients with CRAO and determine the

undiagnosed vascular risk factors amenable to

modification following the CRAO event.

Methods

An audit of a cohort of CRAO patients admitted

to the Flinders Medical Centre between January

1997 and September 2008 was conducted. The

diagnosis of CRAO was based on the initial

ophthalmologist’s clinical diagnosis with

documented visual disturbance due to retinal

artery occlusion with evidence of a cherry red

spot and attenuation of blood vessels on

funduscopic examination. Arteritic CRAO was

excluded either clinically based on the presence

of symptoms and the presence of an elevated

ESR or where possible on temporal artery

biopsy.

A single observer abstracted data from the

case notes. Data that were collected included

demographic details, the previous medical

history with a particular emphasis on a subject’s

previous risk factors such as hypertension,

diabetes, hypercholesterolemia, the presence of

atrial fibrillation as well as treatment that the

patient had received both before and after the
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sentinel CRAO event. A haemodynamically significant

carotid artery stenosis was defined as a carotid artery

stenosis of more than 70% according to either ultrasound

or angiographic criteria.8 Information on

revascularisation procedures was also recorded. In

addition, passive ascertainment was used to determine

patient outcomes in the years following the initial event

with particular emphasis on subsequent vascular events

of either the retinal arteries or other vascular beds.

For the purpose of analysis, descriptive statistics were

used. Continuous variables are expressed as mean±SD

whereas dichotomous variables are expressed as a

proportion or percentage.

Results

Thirty-three patients, mean age 73±9.7 years, with acute

loss of vision due to CRAO were reviewed.

Vascular risk factors and co-morbidities

Hypertension was the most common vascular risk factor

in subjects with CRAO (Table 1) followed by

hyperlipidemia. The diagnosis of these was based on

documented past medical history recorded in case notes.

On average, most patients had 2.4±1.6 number of known

vascular risk factors at the time of CRAO diagnosis.

Table 1 summarises the vascular risk factors present in

our study population.

At the time of CRAO diagnosis, five patients (15%) had

already had an episode of amaurosis fugax and one had a

branch retinal artery occlusion in the same eye (3%)

before the CRAO event. Five patients (15%) had a history

of stroke or transient ischaemic attack on the ipsilateral

side and 12 (36%) had ischaemic heart disease.

Previously undiagnosed vascular risk factors and

treatment

Twenty-one patients (64%) had at least one new vascular

risk factor found after the retinal occlusive event.

Hyperlipidemia was the most common undiagnosed

vascular risk factor at the time of the sentinel CRAO

event found in 12 patients (36%), followed by

hypertension nine patients (27%), and diabetes mellitus

in four patients (12%) (Table 2). Eighteen patients (55%)

required either a new medication or upward titration of

their dose.

In two instances, patients presenting with CRAO had

more complex risk factors. The youngest patient, aged 50

years at presentation, had a history of hypertension,

hyperlipidemia, and on further investigation was found

to have elevated homocystein levels. One patient had

uncontrolled accelerated hypertension from underlying

renal artery stenosis that was diagnosed after the CRAO

event and referral to an internal physician.

Carotid artery disease and cardiac diseases

Duplex doppler examination of the carotid arteries was

carried out on all patients. Five patients (15%) had

significant carotid artery stenosis (X70%) ipsilateral to

the retinal occlusion; four proceeded with carotid

endarterectomy, and one patient, because of

perioperative risks, had carotid stenting (Table 3). Four

patients (12%) had moderate carotid narrowing

(51–69%); one of these individuals proceeded with

carotid endarterectomy after consultation with a vascular

surgeon and a stroke physician, given recurrent

ipsilateral ischaemic symptoms. All the carotid

recanalisation surgery was performed within 1 month of

the sentinel CRAO event. One patient had an ipsilateral

CEA before presentation with CRAO.

A transthoracic echocardiogram was performed in

29 of 33 patients (88%) to investigate for possible

Table 1 Vascular risk factors at the time of CRAO diagnosis

Vascular risk factors At the time of CRAO
diagnosis (%)

Hypertension 14 (42)
Hyperlipidemia 12 (36)
Tobacco use 12 (36)
Family history of vascular disease 8 (24)
Diabetes Mellitus 7 (21)
Atrial fibrillationa 3 (9)
Cardiomyopathy or valvular diseaseb 3 (9)

aInclude one patient with known atrial fibrillation and on warfarin, but

whose INR was subtherapeutic at the time of CRAO.
bIncludes one instance of aortic stenosis, one of aortic insufficiency, one of

congestive cardiac failure, one of moderate left atrial dilatation with atrial

fibrillation.

Table 2 Vascular risk factors found after the sentinel CRAO
event

Vascular risk factors After CRAO
diagnosis (%)

Hyperlipidemia 12 (36)
Hypertensiona 9 (27)
Diabetes Mellitus 4 (12)
Atrial fibrillation 1 (3)
Cardiomyopathy or valvular disease 1 (3)
Hyperhomocysteinemia 1 (3)
Renal artery stenosis (atherosclerotic) 1 (3)

aNewly diagnosed hypertension or a blood pressure amenable to further

reductions to achieve an ideal blood pressure.
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cardio-embolic causes of retinal occlusion.9 In one case,

echocardiogram revealed previously undiagnosed

moderate left atrial enlargement associated with atrial

fibrillation, resulting in oral anticoagulation.

Systemic vascular events in follow-up period

The average follow-up period in this study is 35.4±34. 9

months (range 4–132). One patient (3%) experienced a

stroke on the contralateral vascular territory 5 years later.

One patient (3%) developed chest pain and shortness of

breath 8 months after the CRAO presentation.

Subsequent investigation showed she had an anterior

myocardial infarction and she was treated with

angioplasty.

Discussion

Like stroke and ischaemic heart disease, retinal

ischaemia due to CRAO is caused by a platelet fibrin clot

or in rare instances, pure cholesterol emboli.10 The

ultimate source of these thrombi or emboli is

aetherosclerotic disease and thus the same risk factors

that predispose to aetherosclerotic disease are prevalent

in patients with CRAO.11 In our own cohort,

hypertension is the most prevalent risk factor at

presentation, a similar finding to a recent large case series

of CRAO.12 However, a significant proportion of

individuals also had carotid artery stenoses that were

amenable to immediate carotid intervention, in addition

to a proportion of individuals with 50–69% stenoses

where carotid intervention is a potential option.13

In addition to known risk factors documented before

presentation of CRAO, there are also a significant

number of individuals with previously undiagnosed

vascular risk factors. In some individuals escalation of

existing antihypertensive medication or the addition of

further vascular preventative medication was required.

Although it is not known whether the use of

antihypertensives, antiplatelets or cholesterol-lowering

agents will reduce the risk of a subsequent CRAO based

on definitive randomised controlled trials, such agents

are accepted as standard clinical practise for the

secondary prevention of stroke or ischaemic heart

disease.14,15 In our study, one patient developed a

cerebral stroke following the CRAO and one patient

developed symptoms related to ischaemic heart disease.

Therefore the presentation of a CRAO while being rare

given its overall incidence, nevertheless has serious

complications associated with the increased subsequent

incidence of vascular disease involving important end

organs such as the brain and heart.

CRAO as a disease process is considered an ocular

emergency, however, treatment in the past has been

limited by the lack of effective acute treatments

supported by robust evidence.16 This coupled with its

low incidence has resulted in clinicians ignoring the

potential for secondary prevention of further ocular

ischaemic events as well as stroke and heart disease. This

is reflected by the fact that although there is voluminous

guideline level literature on the treatment of heart

disease, stroke and peripheral vascular disease,

equivalent literature is lacking for CRAO. Our audit of a

prospective cohort of CRAO patients is important for two

reasons. First, it supports the existing literature that

shows the presence of a significant burden of pre-existing

vascular risk factors that are present before CRAO

headed by hypertension.1,3,9,17 In addition, our study also

shows that in a significant proportion of cases the control

of such risk factors is inadequate as 55% (18 of 33

patients) required either the addition or escalation of

existing macrovascular preventative medications in the

follow-up period following CRAO. The second

important aspect of this study is that it demonstrates that

CRAO is not a benign disease, but is a marker for

subsequent vascular disease, such as stroke and

ischaemic heart disease with known attendant significant

morbidity and mortality. The fact that 6% of CRAO

patients in our cohort went on to have a cerebral stroke

mirrors in magnitude the risk of transient ischaemic

attacks (TIA) proceeding on to a completed stroke.4 This

calls for a need for aggressive pharmacotherapy for

secondary prevention of an ischaemic event. Referral to a

dedicated vascular physician whether it be a stroke

neurologist, cardiologist or internal medicine specialist

would facilitate such therapy in addition to ongoing

ophthalmology input.

Not only is CRAO followed by ischaemia in other

organs but it is often preceded by warning symptoms of

retinal ischaemia. In our cohort, 18% of individuals (6 of

33 patients) had either preceding symptoms of transient

monocular blindness or evidence of branch retinal artery

occlusion. Over half of the patients (51%) also had

previous end organ ischaemia, such as ischaemic heart

disease or stroke. These sentinel events if recognised

early afford the clinician not only the opportunity to

Table 3 Summary of carotid artery disease and treatment

Ipsilateral carotid
artery stenosis

Number
(%)

Number treated for
carotid recalanization

70–100% 5 (15) 4 with carotid
endarterectomy

1 with carotid stenting
50–69% 4 (12) 1
o50% 23 (70) 0
Previous carotid
surgery

1 (3) N/A
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prevent a CRAO, but by starting antiplatelets,

antihypertensive or cholesterol-lowering agents also

reduce the burden of subsequent disease in other

vascular beds, such as subsequent stroke or retinal artery

occlusion.12,18,19

Conclusion

A high proportion of patients presenting with CRAO

often have an undiagnosed vascular risk factor. In this

study, 64% of patients have at least one undiagnosed

vascular risk factor and a significant proportion required

either the addition or escalation of existing

macrovascular preventative medications and 18%

required surgical intervention for carotid recanalisation.

As this population is at high risk of secondary ischaemic

events, risk factor modification is prudent to prevent

further ischaemic events.
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