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ABSTRACT:  
Central retinal artery occlusion (CRAO) is a rare emergency department presentation with high morbidity and 
potential for long-term vision loss. Additionally, this finding requires an expeditious embolic workup for 
possible systemic pathology (i.e., stroke). The gold standard for diagnosis is visualization of a pale retina with 
a “cherry-red spot” on the fovea seen under dilated fundoscopic examination. However, performing a dilated 
fundoscopic exam is often not practical and technically challenging in the emergency room setting. 
Alternatively, point of care ultrasound is an inexpensive, non-invasive tool that is already highly utilized in 
the emergency department and can aid in diagnosis. In the case described in this report, a 66-year-old female 
presented to the emergency department with painless, monocular vision loss. Ultrasound showed a 
hyperechoic density on the distal aspect of the optic nerve (“retrobulbar spot sign”) and dilated fundoscopic 
exam showed right eye pale macula with cherry red spot, all consistent with CRAO. Here we present a case 
that suggests an opportunity for improvement in evaluation of monocular vision loss in the emergency 
department by adding bedside ocular ultrasound to aid in more rapid diagnosis of CRAO. 
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Ultrasound Video Link: https://youtu.be/miwLhjZ8WjA  
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Brief introduction:  
The diagnosis of central retinal artery occlusion (CRAO) in the 
emergency department should prompt systemic evaluation for 
life threatening conditions (e.g. carotid occlusive or cardiac 
valve disease). If embolic etiology is suspected, an immediate 
referral to the nearest stroke center should be made as 1 in 4 
patients with monocular vision loss demonstrate acute brain 
infarcts on diffusion-weighted imaging (DWI).1 Central retinal 
artery occlusion has similar pathophysiology and risk factors to 
ischemic stroke including cigarette smoking, hypertension, 
hyperlipidemia, diabetes, and cardiac disease. Arterio-arterial 
embolization is the most common cause of CRAO, with 
vasculitis accounting for just 4% of cases. While there is no 
proven treatment to reverse the vision loss caused by CRAO, its 
diagnosis is an important clinical indicator of possible embolic, 
inflammatory, or infectious disease and treatment is aimed at 
risk reduction and prevention of future adverse events.2 
Furthermore, additional findings such as retrobulbar spot sign 
may be helpful in predicting the etiology of CRAO and thus aid 
in clinical approach and management decisions.3 Retrobulbar 
spot sign, a hyperechoic structure seen on trans-ocular 
ultrasound, is hypothesized to be the calcified portion of the 
embolus within the occluded retinal artery.4 Retrobulbar spot 
sign is highly specific for embolic CRAO and its presence 
excludes the diagnosis of temporal arteritis.5,6 In one study, 
detection of embolic CRAO using spot sign had a sensitivity of 
83% and specificity of 100%.5,6 Thus, using bedside ultrasound 
to evaluate for spot sign can significantly expedite patient care.  

 
Presenting concerns and clinical findings:  
A 66-year-old female with no reported past medical history  
presents with one day of painless vision loss in her right eye. 
She awoke in the morning with blurry vision. Initially she could 
still see light and color out of her right eye but endorses severe 
blurriness, particularly in the infranasal visual field of the right 
eye, that has progressively worsened since onset. Patient 
reports a previous, brief episode of vision loss in the right eye 2 
weeks prior that lasted ten minutes then resolved. No pain with 
eye movements. Denies any associated headaches or jaw 
claudication. No associated eye watering or redness.  
 
Ophthalmological exam reveals gross orthotropia (normal eye 
alignment) with full ductions (normal uniocular rotations) and 
versions (synchronous simultaneous rotations of the two eyes 
in the same direction) without pain. Intraocular pressures 
normal on applanation, 13 and 15mmHg. Pupils noted to be 
round and reactive with no appreciable relative afferent 
pupillary defect. Patient noted to have significantly decreased 
visual acuity in her right eye and only able to count fingers at 
face in right eye (left eye visual acuity 20/25).    
 
Significant findings:  
On arrival, the ED team performed point-of-care ocular 
ultrasound, linear probe, 12 MegaHertz (MHz), that showed no 
evidence of retinal detachment, vitreous detachment, or 
vitreous hemorrhage. However, ultrasound did show a small, 



 
 

 
Usheva E, et al. Sonographic Retrobulbar Spot Sign in Diagnosis of Central Retinal Artery Occlusion. 
JETem 2023. 8(4):V5-8. https://doi.org/10.21980/J8735P 

emVISUAL

7 

hyperechoic signal in the distal aspect of the optic nerve, 
concerning for embolus in the central retinal artery. 
 
Ophthalmology was consulted in the ED for a dilated 
fundoscopic exam that was significant for a right eye pale 
macula with cherry red spot with a small area of edema 
supratemporal to disc, concerning for central retinal artery 
occlusion. 
 
The bedside ocular ultrasound (B-scan) was significant for small, 
hyperechoic signal (white arrow) in the distal aspect of the optic 
nerve, concerning for embolus in the central retinal artery. 
Subsequent direct fundoscopic exam was significant for a pale 
macula with cherry red spot (black arrow), consistent with 
central retinal artery occlusion (CRAO). 
 
Patient course:  
Neurology was consulted for admission for rapid stroke-risk 
stratification. Advanced imaging with CT-angiography of the 
head and neck was significant for a narrowing of origin of the 
right internal carotid artery. The remainder of the stroke 
workup was unremarkable. The patient was started on dual 
antiplatelet therapy with aspirin and clopidogrel and a statin at 
time of discharge with minimal visual improvement on follow-
up visit. 
 
Discussion:  
Central retinal artery occlusion is a rare ED presentation with 
high morbidity and potential for long-term vision loss secondary 
to retinal ischemia. The gold standard for diagnosis is 
visualization of a pale retina with a “cherry-red spot” on the 
fovea visualized under dilated fundoscopic examination. 
However, performing a dilated fundoscopic exam is often not 
practical and technically challenging in an emergency room 
setting. Point-of-care bedside ultrasound is an inexpensive, 
non-invasive tool that is already highly utilized in the 
emergency department to aid in diagnosis. This can be a rapid 
and useful modality for evaluation of many ocular complaints 
and can assist in rapid identification of a CRAO. Visualization of 
a hyperechoic density on the distal aspect of the optic nerve 
(“retrobulbar spot sign”) is ultrasonographic evidence of an 
embolic occlusion of the central retinal artery.  
 
The central retinal artery is the first branch of the ophthalmic 
artery, which is the first branch of the internal carotid artery. 
There is a strong association between CRAO and carotid artery 
stenosis, and the most common cause of CRAO is arterio-
arterial embolization of the central retinal artery from the 
ipsilateral internal carotid artery.8 The most important 
determinant of retinal damage and final visual outcome is the 

duration of occlusion of the central retinal artery.8 Similarly to 
acute ischemic stroke, intravenous thrombolytics may be 
considered in these patients with concern for embolic CRAO 
that present within 4.5 hours of onset of symptoms and without 
contraindications to thrombolytics.8 Thus, diagnosing CRAO 
requires an expeditious embolic workup for possible systemic 
pathology, as CRAO and cerebral ischemic stroke share much of 
the same underlying mechanisms and therapeutic approaches.  
 
There are several additional conservative treatments suggested 
for the acute treatment of CRAO, however there are no clinical 
trials to support their usage and treatment is largely guided by 
consultation with specialists and may include: ocular massage, 
hyperbaric oxygen administration, anterior chamber 
paracentesis, reduction of intraocular pressure, and vasodilator 
medications. Thus, consultation and discussion with 
ophthalmology should be done as quickly as possible in order to 
expedite the multi-disciplinary care patients with CRAO require. 
With retrobulbar spot sign showing a sensitivity of 83% and 
specificity of 100% for CRAO, it can certainly aid in earlier 
consultation, definitive diagnosis, and treatment.5,6 Here we 
present a case that suggests an opportunity for improvement in 
evaluation of monocular vision loss in the emergency 
department by adding bedside ocular ultrasound to aid in more 
rapid diagnosis of CRAO. 
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