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ABSTRACT:
Introduction:  Central retinal artery occlusion (CRAO) is characterized by  sudden obstruction of the arterial 
blood flow in the retinal circulation with consequent ischemic damage to the retina resulting in vision loss. An 
interesting case of unilateral CRAO associated with atrial septal defect (ASD) in a young female is reported 
here. Case: A young female presented to emergency department with history of sudden and painless loss 
of vision in her right eye for one day. Her visual acuity at the time of presentation was perception of light  
in right eye and 6/6 in left eye. On examination, anterior segments of both the eyes were normal. However, 
relative afferent pupillary defect was positive in her right eye. On fundus examination, right eye showed 
pale retina and cherry red spot whereas left eye was unremarkable. Findings were suggestive of right eye 
CRAO. Ocular massage was done and oral carbonic anhydrase inhibitor was given. Patient was referred to 
a cardiologist for further evaluation and establishment of the etiology. All tests were within reference limit 
except a large ASD (secundum type with left to right shunt) with a diameter of 28 mm was revealed on 
transthoracic echocardiogram. Conclusion: The association between ASD and CRAO is rare. Intracardiac 
shunts through defect may predispose the disease. Detailed cardiac evaluation is mandatory to rule out 
possible causes to prevent ocular or systemic embolic events and associated morbidity.
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INTRODUCTION:
 Central retinal artery occlusion (CRAO) is an 
ophthalmic emergency and is the ocular analogue of 
cerebral stroke. It was first described by Von Graefes 
in 1859.[1] An occlusion of the central retinal 
artery leads to sudden painless monocular loss of 
vision. The etiology remains unclear in many cases. 
Probable causes are embolism (calcified, thrombotic, 
myxomatous, bacterial or cholesterol) of carotid or 

cardiac origin, vaso-obliteration (atherosclerotic 
plaques, giant-cell arteritis and vasculitis) and 
vascular compression mainly retrobulbar mass 
(hematoma, neoplasms, retrobulbar injections). 
Atrial septal defect (ASD) is a common congenital 
heart defect accounting for approximately 6–10%. It 
causes shunting of blood between the systemic and 
pulmonary circulations.[2] Forty percent of patients 
may present with cryptogenic stroke at adulthood. 
Paradoxical embolism has also been reported.[3] 
ASD predisposes the individual to embolic events 
which may also involve the eye.
Here we report a unique case of unilateral CRAO 
associated with ASD mainly due to paradoxical 
embolus.
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CASE REPORT:
 A 32 years female presented to the emergency 
department with the chief complaint of sudden and 
painless loss of vision in her right eye for one day. 
She had no significant medical and surgical history. 
She did not give any history of trauma or other 
precipitating events and was not under any regular 
medication. On examination, her best corrected 
visual acuity was perception of light (LP) and 6/6 in 
right eye and left eye respectively. On slit lamp bio-
microscopic examination, anterior segment of both 
eyes were normal except relative afferent pupillary 
defect was positive in right eye. Right fundus showed 
pale retina and cherry red spot whereas left fundus 
was found to be unremarkable on posterior segment 
examination (Fig.1 and Fig.2). 

	

	

Intraocular pressure were 22 mmHg and 16 mmHg 
in the right and left eyes respectively. Ocular 
findings were suggestive of CRAO of the right eye. 
Ocular massage for 15-20 minutes was done and oral 
carbonic anhydrase inhibitor 250 mg four times for a 
day was given as for the conservative management. 

Patient was referred to cardiologist to establish the 
etiology and for further evaluation and management 
of CRAO. Electrocardiogram showed right bundle 
branch block. Transthoracic echocardiogram 
revealed acyanotic congenital heart disease, large 
ASD (secundum type with left to right shunt) with 
a diameter of 28 mm,  mild tricuspid regurgitation 
with mild pulmonary artery hypertension and 
dilated right atrium and right ventricle (Fig. 3).

Fig 3.Echocardiogram of the patient shows large 
ostium secundum ASD with left to right shunt 
(yellow arrow) (A), dilated right atrium and right 
ventricle (B) by a transthoracic approach.

Rest of the tests including carotid artery doppler, 
complete blood count, random blood sugar and lipid 
profiles were within reference limits. 

DISCUSSION:
 Central retinal artery occlusion (CRAO) 
results from the obstruction of central retinal 
artery; a major branch of the ophthalmic artery. 
CRAO is rare in patients younger than 25 years 
but if present, is often associated with underlying 
systemic or cardiac abnormality. In CRAO patients 
younger than 45 years, 45% have underlying 
cardiac abnormalities, of which 27% required 
anticoagulation or cardiac surgery.[4] Optic nerve 
head drusen and peripapillary arterial loops are the 
common causes of CRAO in younger patients.[5]
Association between patent foramen ovale creating 
a right-to-left shunting of blood with central retinal 
artery occlusion had been reported in various 
literatures.[6,7] However, direct intra-cardiac 
communication between venous and arterial system 
can also occur with atrial septal defect, pulmonary 
artery venous malformation, ventricular septal defect, 
Ebstein anomaly and patent ductus arteriosus. These 
cardiac entities under various conditions like right 

	

Fig. 1. Pale retina with cherry red spot on right fundus

Fig. 2. Normal fundus of the left eye

Fig. 3. Echocardiogram of the patient shows large ostium 
secundum ASD with left to right shunt (yellow arrow) (A), 
dilated right atrium and right ventricle (B) by a transthoracic 
approach. 



arterial hypertension, right ventricular hypertension, 
positive pressure ventilation, positive end-expiratory 
pressure, pulmonary hypertension from hypoxemia, 
myocardial infarction of the right side of the heart 
and valsalva maneuvers can result into right-to-left 
shunt with formation of a paradoxical embolus.[8] 
Although there are few articles about embolic stroke 
in cerebellum due to paradoxical embolus across 
ASD [9] but CRAO associated with ASD has not been 
reported till date. ASD is essentially a left-to-right 
shunt; transient rise in right atrial pressure during 
Valsalva or on a ventilator could predispose the 
migration of air or micro-emboli in the right atrium 
to the arterial circulation across the ASD.[10,11] In 
this case there might be paradoxical embolus during 
Valsalva maneuver (coughing, straining) which may 
have predisposed the migration of emboli from right 
atrium to systemic circulation leading to retinal 
artery occlusion.

CONCLUSION:
The association between ASD and CRAO is rare. 
Despite the fact that ASD is left to right shunt, 
paradoxical embolus from right atrium to systemic 
circulation due to transient rise in right atrium 
pressure can lead to embolic phenomena elsewhere 
in the body and sometimes in the eye. Detailed 
cardiac evaluation is mandatory to rule out possible 
causes of cardiac disease to prevent ocular or 
systemic embolic events and associated morbidity.
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