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Introduction

Central retinal artery occlusion (CRAO) is a retinal arterial 
occlusive disease that causes acute painless monocular loss 
of visual acuity. It usually presents in older patients with 
vascular risk factors. The most common cause of unilateral 
CRAO is embolization of thrombus from the ipsilateral 
internal carotid artery (1). However, there have been few 
reports of simultaneous bilateral CRAO which results from 
systemic inflammatory conditions (2-4). Here, we report 
the case of young patient with simultaneous bilateral CRAO 
caused by dilated cardiomyopathy (DCM).

Case presentation

A 29-year-old man presented with sudden-onset loss of 
visual acuity in both eyes and dysarthria. His initial blood 
pressure was 132/82 mmHg. He had no risk factors for 
cardiovascular disease, family history, or any connective 
tissue disorder symptoms. On ocular examination, his 
visual acuity was hand motion at 1 m bilaterally, with no 
restriction of extraocular movement. A normal pupillary 
reaction was observed with no unusual findings in the 
anterior segment. Fundus examination revealed bilateral 
pallor of the optic disc and confluent peripapillary cotton 
wool spots. In addition, an edematous white retina with a 
cherry-red spot was observed in both eyes (Figure 1A,1B). 

On neurologic examination, another neurologic deficit was 
not observed, except loss of visual acuity in both eyes and 
dysarthria.

Electrocardiography revealed sinus rhythm with 
left ventricular hypertrophy. Brain magnetic resonance 
imaging (MRI) and magnetic resonance angiography 
revealed multiple tiny scattered acute ischemic stroke in 
the right frontal cortex and no steno-occlusive lesions in 
the intracranial or extracranial arteries, except bilateral 
central retinal artery (Figure 1C). Initial blood test results 
including infection, vasculitis (including double-stranded 
deoxyribonucleic acid antibody, rheumatoid factor, 
antineutrophil cytoplasmic antibody, antinuclear antibody, 
and serum tests for systemic lupus erythematosus, lupus-like 
disease and Sjogren’s syndrome), coagulopathy (including 
prothrombin G20210A, Factor V Leiden, antithrombin III, 
anticardiolipin antibody IgG and IgM, lupus anticoagulant, 
homocysteine, protein S activity, and protein C activity) and 
inflammation markers were within the reference ranges, 
with the exception of slightly elevated D-dimer (0.59 mg/L, 
reference <0.5 mg/L). In addition, cerebrospinal fluid tests 
with immunoglobulin G index and aquaporin-4 antibody 
results were within the reference ranges. Fundus fluorescein 
angiography revealed delayed arm-retinal circulation time 
and arteriovenous transit time in both eyes (Figure 1D-
1F). Subsequent digital subtraction angiography confirmed 
occlusion in both central retinal arteries (Figure S1A,S1B). 
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Figure 1 Bilateral central retinal artery occlusion with acute ischemic stroke in the right frontal cortex. (A,B) Pallor of the optic disc (white 
arrow), confluent peripapillary cotton-wool spots (white arrowhead), and white retina with a cherry-red spot (yellow arrow) in both eyes 
on fundus examination. (C) Multiple tiny scattered acute ischemic stroke in the right frontal cortex (yellow arrow) on diffusion-weighted 
imaging. (D,E) Delayed arm-retinal circulation time of 45 s (reference 10–15 s) and arteriovenous transit time of 30 s (reference <11 s) in the 
right eye on fundus fluorescein angiography. (F) Delayed arm-retinal circulation time of 60 s and arteriovenous transit time of 30 s in the left 
eye on fundus fluorescein angiography. (G,H) Prolonged latency and decreased amplitude of the P100 wave in both eyes on visual evoked 
potential test. R, right; L, light; Stim., stimulation; LO, left occipital; MO, midline occipital; RO, right occipital. 
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The visual evoked potential (VEP) test demonstrated 
prolonged latency and decreased amplitude of the P100 
wave in both eyes (Figure 1G,1H).

Transthoracic echocardiography revealed a dilated 
left ventricle (LV) and left atrium (LA) with moderate 
LV systolic dysfunction [ejection fraction (EF) =35%], 
suggestive of DCM. Heart MRI revealed clear DCM, 
which was characterized by dilated LV, hypokinesia of the 
LV (EF =23%), and delayed enhancement in the mid-
wall (Figure S2A,S2B). There was no evidence of common 
etiologies of cryptogenic stroke, such as paroxysmal atrial 
fibrillation on Holter monitoring, patent foramen ovale 
on transcranial Doppler monitoring and transesophageal 
echocardiography, or aortic arch atheroma and obstructive 
coronary artery disease on cardiac computer tomography 
angiography. Moreover, there was no evidence of other 
causes for CRAO such as using intravenous drug or cocaine, 
having history of migraine, systemic hypotension, or 
malignant hypertension. Therefore, it was considered that 

simultaneous bilateral CRAO and multiple tiny scattered 
acute ischemic stroke in the right frontal cortex were caused 
by cardiogenic embolism due to DCM. Although LA or 
LV thrombus was not observed, warfarin was initiated for 
secondary prevention of the embolic source of the heart. 
Early neurological deterioration was not observed during 
the following 2 weeks; therefore, the patient was discharged. 
After 3 months of anticoagulation treatment, although 
his visual acuity was counting fingers at 1 m bilaterally on 
ocular examination, follow-up VEP continuously showed 
prolonged latency and decreased amplitude of the P100 
wave in both eyes.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 

https://cdn.amegroups.cn/static/public/QIMS-22-456-supplementary.pdf


Woo et al. Retinal artery occlusion and cardiomyopathy5298

© Quantitative Imaging in Medicine and Surgery. All rights reserved.   Quant Imaging Med Surg 2022;12(11):5296-5299 | https://dx.doi.org/10.21037/qims-22-456

journal.

Discussion

We described a case of simultaneous bilateral CRAO 
and multiple tiny scattered acute ischemic stroke in the 
right frontal cortex caused by DCM. CRAO refers to a 
compromise in blood flow from the central retinal artery to 
the inner layers of the retina, which causes infarction of the 
retina. Unilateral CRAO is a rare disease with an incidence 
of 1–2:100,000 and the occurrence of simultaneous 
bilateral CRAO in younger patients is even rarer (1,5). 
Most unilateral CRAO resulted from local thrombus 
formation or thromboembolism. However, bilateral 
CRAO reported rarely and resulted from lupus, Takayasu’s 
arteritis, and Wegener’s granulomatosis (2-4). Except for 
a previous report of an old man with bilateral CRAO and 
noncompaction cardiomyopathy without thrombus which is 
resulted by abnormal development of heart (6), there are no 
reports of younger patients presenting with bilateral CRAO 
due to DCM.

DCM, especially left ventricular EF <30%, is a definite 
cardioembolic source of ischemic stroke (7). DCM is 
related to cardioembolism in 66.7% of patients (8). The 
pathomechanism of stroke in patients with DCM might be 
associated with blood stasis, altered myocardial kinetics, 
decreased cardiac output, and arrhythmia, which is risk 
factors for thrombosis (9). In the current case, patient had 
multiple tiny scattered cortical infarctions with simultaneous 
bilateral CRAO and DCM with dilated and hypokinesia 
of the LV. Therefore, we thought that DCM with dilated 
and hypokinesia of the LV might have promoted a 
thrombogenesis, leading to multiple tiny scattered right 
frontal cortical infarctions with simultaneous bilateral 
CRAO. Also, we thought that the elevated D-dimer levels 
might be due to secondary reactions of the hypercoagulable 
state. Recent guideline suggested that anticoagulation in 
patients with DCM (reduced EF) and ischemic stroke in 
sinus rhythm with no evidence of LA or LV thrombus is 
not well established, and may be considered risk factor 
for recurrent thromboembolism (10). In the current case, 
although follow-up VEP continuously showed prolonged 
latency and decreased amplitude of the P100 wave in both 
eyes after 3 months of anticoagulation treatment, his visual 
acuity was subtle improved.

In conclusion, sudden simultaneous bilateral CRAO may 
be caused by thromboembolism that originates from DCM-
associated thrombosis. Cardiac evaluation to detect DCM-

associated thrombi may aid in the accurate diagnosis and 
treatment of simultaneous bilateral CRAO.
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Supplementary

Figure S1 Digital subtraction angiography findings of the bilateral central retinal artery occlusion. (A,B) Occlusion in the bilateral (A: right, B: 
left) central retinal arteries (yellow arrow), where the central retinal artery enters the optic nerve, which is branch of the ophthalmic artery 
(white arrowhead) of internal carotid artery (white arrow) confirmed on digital subtraction angiography.

Figure S2 Cardiac magnetic resonance imaging finding of dilated cardiomyopathy. (A,B) Dilated left ventricle (end-diastolic diameter 60 
mm, yellow arrow), enlarged left atrium (anteroposterior diameter 54 mm, yellow arrowhead), hypokinesia of the left ventricle (ejection 
fraction =23%), and delayed enhancement in the mid-wall (white arrow) on cardiac magnetic resonance imaging.


