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Introduction

Ocular ischemic syndrome (OIS) is 
a rare, but vision-threatening 
condition associated with severe 
carotid artery occlusive disease 
leading to ocular hypoperfusion. 



Epidemiology

Mean age of 65 years, rare before 50.

No racial predilection. 

Men are affected twice as often as women.

Bilateral involvement may occur in up to 22% of cases. 

Incidence estimated at 7.5 cases per million people per year. 



Arterial 
blood supply



Pathogenesis

Develops 
especially in 

patients with poor 
collateral 
circulation 

between the ICA 
and ECA systems 

or between the 
right and left ICA.

Patients who 
develop OIS 

show decreased 
blood flow in the 

retrobulbar 
vessels and 

reversal of blood 
flow in the 
ophthalmic 

artery.



Decrease in visual acuity in 
OIS may be severe, with 

acute or subacute 
presentation.

Symptoms and signs

OIS may initially present with 
constitutional rather than 

ocular symptoms.

Visual fields on presentation 
can vary greatly.

A history of transient visual loss is 
present in 10–15% of patients.

Pain is present in 40% of cases. 
(increased IOP or ischemic)

Ischemic pain begins gradually 
and is a dull, constant ache in the 
affected eye, over the orbit, upper 

face, and temple. (“ocular angina”)





Diagnosis

Fluorescein 
angiogram

Delayed choroidal filling 
time (most specific 
angiographic sign)

Prolonged arteriovenous 
(AV) transit time (most 
sensitive angiographic 

sign)

Staining of the retinal 
vessels

Indocyanine green 
(ICG) angiography

Better evaluation of the 
choroidal vascular 

abnormalities

Choroidal hypoperfusion 
(posterior pole, mid-
periphery, watershed 

zones)

-Arm-to-choroid
circulation time

-Intra-choroidal 
circulation time

Electroretinography

B-wave: Functional 
status of inner retinal 

layer

A-wave: Activity of 
photoreceptors

CRAO (decreased B-
wave) vs OIS 

(decreased A and B-
waves)

Visual-evoked 
potentials

Increase in latency and 
a decrease in amplitude 

after photostress.

Normal recovery time: 
68-78 seconds

Prolonged in patients 
with severe carotid 

artery stenosis.

Ophthalmodynamometry

Estimate the pressure 
in the ophthalmic artery 
(OA) at the site of origin 

of the central retinal 
artery (CRA).

OIS: Pressure needed 
for pulsations to appear 

is reduced. 



Imaging Methods for the Evaluation of Carotid 
Occlusive Disease

Color Doppler Imaging of 
Retrobulbar Vessels

Carotid Duplex 
Ultrasound

Magnetic Resonance Angiography and 
Computed Tomographic Angiography

Carotid 
Arteriography



Mercury
Mercury is actually the 
closest planet to the Sun 
and the smallest one in the 
Solar System

Differential 
diagnosis



Treatment

Ocular 
treatment

•Control of
•Anterior segment inflammation (eg, steroids)
•Retinal ischemia
•Increased IOP (eg, beta blockers)
•Neovascular glaucoma (eg, trabeculectomy)

Systemic 
treatment

•Treat associated systemic illness.
•Smoke cessation
•Weight reduction

Surgical 
treatment

• Carotid artery endarterectomy
• Carotid artery stenting
• Extracranial–Intracranial (EC-IC) Arterial Bypass 

Surgery



Development of 
neovascular glaucoma

Up to 50% of patients who 
present with OIS will have 

vision at count fingers (CF) or 
less within one year.

Associated with 
hypertension, diabetes, 

and dyslipidemia.

Rubeosis iridis
Progression to CF or worse 
in 80% of those who 
presented with NVI

Mortality rate for patients 
with OIS is 40% at 5 years
Leading cause of death being 
cardiovascular disease, usually 
myocardial infarction (67%), 
followed by cerebral infarction 
(19%).

Prognosis
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