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Abstract
Central Retinal Artery Occlusion (CRAO) is the partial or 
complete blockage of the central retinal artery presenting 
as acute painless monocular vision loss with increased 
risk in those with cardiovascular disease. Diagnosis of 
CRAO requires a dilated fundoscopic exam performed by 
an Ophthalmologist. In resource limited hospitals, access 
to these expertise and resources may be difficult. Early 
recognition of CRAO in the emergency department (ED) 
can lead to reduced negative consequences and reduced 
cost to healthcare. Here we present a case using Point-of-
Care Ultrasound (POCUS) to identify CRAO in a patient.
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Case Report

Check for
updates

POCUS can be used as a cost-effective, noninvasive 
diagnostic tool to accurately diagnose CRAO in patients 
presenting to the ED.

Case Report
A 65-year-old woman presented to the ED with 

moderate right eye peripheral vision loss with onset 3 
days prior to arrival. At admission, the patient had normal 
ocular motility. She has a prominent past medical history 
of hypertension, hypercholesterolemia, and diabetes 
mellitus. The patient was sent in by ophthalmology to 
be evaluated for CRAO. She was originally evaluated 
for posterior circulation infarct due to the loss of vision 
in her eye. The non-contrast computed tomography 
(CT) of the head showed no evidence of intracranial 
hemorrhage or infarct. An electrocardiogram was 
performed showing mild bradycardia. Neurology and 
cardiology consultants were performed in the ED and 
the patient was given aspirin 325 mg. The patient was 
admitted to the hospital with the diagnosis of CRAO and 
sent to the Intensive care unit for closer observation.

One day after presenting to the ED the patient 
received a magnetic resonance imaging of the brain 
showing no evidence of any acute infarct or intracranial 
pathology. After 2 days in the ICU, the ICU Attending 
performed a POCUS on the patient’s eye using a high 
frequency linear ray probe. There were no findings of 
vitreous hemorrhage or detachment and no findings 
of retinal detachment. The POCUS showed an irregular 
optic nerve sheath measuring larger than 5 millimeters 
(Figure 1). The findings were consistent with CRAO.

Introduction
Acute vision loss at presentation in the ED can progress 

to blindness or severe visual impairment. CRAO is the 
partial or complete blockage of the central retinal artery 
that presents as painless monocular vision loss [1]. Risk 
factors of CRAO are similar to those of cardiovascular or 
stroke risk factors related to thromboembolic disease, 
including hypertension, cardiac valvular disease, and 
diabetes [2]. The most common cause of CRAO is by an 
embolus from the aortic arch, ipsilateral carotid artery, or 
heart [3]. This can result in vision loss, rapid cell damage, 
and retinal hypoperfusion [4]. Dilated fundoscopic exam 
is the standard assessment for diagnosing diseases 
related to painless vision loss. However, diagnostic tools 
of that nature are limited by availability of specialists 
needed to complete the exam at a community hospital 
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only a direct fundoscopy [10]. One retrospective study 
shows that the thrombus was directly visualized using a 
dilated fundoscopic exam only 11% of the time in CRAO 
patients [11]. Thus, highlighting the lack of reliability 
of fundoscopic exams in diagnosing CRAO. A review of 
the diagnostic value of POCUS for CRAO found a high 
interobserver agreement (Chohen’s kappa 0.98) and 
albeit small, studies determined a strong specificity 
(100%) and sensitivity (83%) for POCUS reliability [4,9-
12].

Prompt recognition of CRAO is critical for positive 
outcomes. Previous case studies show that rapid 
POCUS can be used as an accurate reliable tool to 
diagnose CRAO [11-13]. Once diagnosed, specialists in 
ophthalmology and neurology can help determine the 
best course of treatment such as intravenous tissue 
plasminogen activator (tPA) [14]. Intravenous tPA, a 
therapy used to treat acute ischemic strokes, requires 
onset of symptoms within a 4.5-hour window leading 
to limited patient enrollment. However, it has been 
shown to improve long-term outcomes [15]. One meta-
analysis of observational studies found that in patients 
diagnosed with acute CRAO, thrombolysis drug therapy 
resulted in a 50% recovery in patients who qualified for 
treatment [16].

In our patient case, she was referred to the ER by the 
ophthalmologist for CRAO. A fluorescein angiography 
was not performed nor was an ESR or CRP level obtained 
for the patient because of the presumed diagnosis of 
CRAO prior to coming into the ED. Intravenous tPA was 
not administered because the patient failed to meet 
inclusion criteria due to the onset of symptoms being 
3 days prior [17]. POCUS was not performed in the ED 
due to availability and familiarity. The evidence found in 
the POCUS indicates that the patients can be accurately 
diagnosed with CRAO in the ED allowing quicker 
intervention in the absence of ophthalmology service.

Conclusion
In small hospitals with limited resources, POCUS is 

a reliable, cost-effective alternative tool to diagnose 
patients with CRAO. Therapies that can improve long-
term outcomes for patients require an early diagnosis. 
Our case report highlights the ability to utilize POCUS 
as an alternative diagnostic method to decrease time 
to definitive therapy in the absence of ophthalmology 
specialists and proper resources.
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Patient was diagnosed with bilateral severe carotid 
stenosis based on the ultrasound findings. The carotid 
stenosis was worse on the right side with no evidence of 
a cardiac source of embolism. The patient underwent a 
carotid endarterectomy with patch right intraoperative 
shunt and was not expected to have improvement 
in right eye vision. Patient was sent home with new 
medications including aspirin 325 mg once a day and 
apixaban 5 mg two times a day.

Discussion
CRAO is a medical emergency, presenting as painless 

vision loss, which can lead to permanent vision loss 
or impairment. POCUS is an effective, cost-efficient 
tool to accurately evaluate ocular pathology in the 
ER without the need for costly diagnostic tests. One 
meta-analysis reported that practitioners can utilize 
POCUS as a helpful and sensitive diagnostic tool for 
ocular emergencies [5]. This tool can help differentiate 
immediate ophthalmologic emergencies from those 
that can be managed as outpatients [6].

The efficacy of POCUS to diagnose various ocular 
emergencies has been described in several cases 
involving retinal detachment, vitreous hemorrhage, 
and vitreous detachment with high sensitivity (96.9%) 
and specificity (88.1%) [7]. POCUS can aid in the 
diagnosis of patients with CRAO through the detection 
of a hyperechoic object known as a “spot sign” [8]. A 
prospective study found that of 12 patients diagnosed 
with embolic CRAO, 10 had a visible “spot sign” using 
sonographic assessment [9]. Direct fundoscopy 
has previously been used as the primary diagnostic 
tool for CRAO [4]. Many physicians cannot reliably 
visualize ocular abnormalities leading to a decrease 
in confidence for the ability to diagnose CRAO using 

         

Figure 1: POCUS image of the right eye using a high 
frequency linear ray probe. Displaying a clot (red arrow).

https://doi.org/10.23937/2474-3674/1510134


ISSN: 2474-3674DOI: 10.23937/2474-3674/1510134

Qadeer et al. Int J Crit Care Emerg Med 2022, 8:134 • Page 3 of 3 •

8.	 Taylor GM, Evans D, Doggette RP, Wallace RC, Flack 
AT, et al. (2021) Painless loss of vision: Rapid diagnosis 
of a central retinal artery occlusion utilizing point-of-care 
ultrasound. Oxford Medical Case Reports.

9.	 Ertl M, Altmann M, Torka E, Helbig H, Bogdahn U, et al. 
(2012) The retrobulbar "spot sign" as a discriminator 
between vasculitic and thrombo-embolic affections of the 
retinal blood supply. Ultraschall 33: E263-E267.

10.	Mackay DD, Garza PS, Bruce BB, Newman NJ, Biousse 
V (2015) The demise of direct ophthalmoscopy: A modern 
clinical challenge. Neurol Clin Pract 5: 150-157.

11.	Stoner-Duncan B, Morris SC (2019) Early identification 
of central retinal artery occlusion using point-of-care 
ultrasound. Clin Pract Cases Emerg Med 3: 13-15.

12.	Czihal M, Lottspeich C, Köhler A Prearo I, Hoffmann U, et al. 
(2021) Transocular sonography in acute arterial occlusions 
of the eye in elderly patients: Diagnostic value of the spot 
sign. PLoS One 16: e0247072. 

13.	Bridwell RE, Wray J, Oliver J, Cibrario A, Myers M (2020) 
Novel application of point-of-care ocular ultrasound in a left 
central retinal artery occlusion. Cureus 12: e7518.

14.	Sobol EK, Sakai Y, Wheelwright D, Wilkins CS, Norchi A, 
et al. (2021) Intra-Arterial tissue plasminogen activator for 
central retinal artery occlusion. Clin Ophthalmol 15: 601-
608.

15.	Mac Grory B, Schrag M, Biousse V, Furie KL, Gerhard-
Herman M, et al. (2021) Management of central retinal 
artery occlusion: A scientific statement from the american 
heart association. Stroke 52: e282-e294.

16.	Schrag M, Youn T, Schindler J, Kirshner H, Greer D (2015) 
Intravenous fibrinolytic therapy in central retinal artery 
occlusion: A patient-level meta-analysis. JAMA Neurol 72: 
1148-1154.

17.	Kleindorfer D, Kissela B, Schneider A, Woo D, Khoury J, 
et al. (2004) Eligibility for recombinant tissue plasminogen 
activator in acute ischemic stroke: a population-based 
study. Stroke 35: e27-e29.

Financial Disclosure
The authors declare that they have no relevant 

financial interests.

Ethical Approval
Our institution does not require ethical approval for 

reporting individual cases or case series.

Informed Consent
Written consent has been obtained from the patient 

for publication of the case report and accompanying 
images.

References
1.	 Sim S, Ting DSW, Fekrat S, (2017) Diagnosis and 

Management of Central Retinal Artery Occlusion. Eyenet 
Magazine 33-34.

2.	 Beran DI, Murphy-Lavoie H (2009) Acute, painless vision 
loss. J La State Med Soc 161: 214-226.

3.	 Dattilo M, Biousse V, Newman NJ (2017) Update on the 
management of central retinal artery occlusion. Neurol Clin 
35: 83-100.

4.	 Farris W, Waymack JR (2021) Central Retinal Artery 
Occlusion. Stat Pearls Treasure Island (FL): StatPearls 
Publishing.

5.	 Propst SL, Kirschner JM, Strachan CC, Roumpf SK, Menard 
LM, et al. (2020) Ocular point-of-care ultrasonography to 
diagnose posterior chamber abnormalities: A systematic 
review and meta-analysis. JAMA Network Open 3: 
e1921460.

6.	 Blaivas M, Theodoro D, Sierzenski PR (2002) A study 
of bedside ocular ultrasonography in the emergency 
department. Acad Emerg Med 9: 791-799.

7.	 Lahham S, Shniter I, Thompson M, Dana Le, Chadha T, 
et al. (2019) Point-of-care ultrasonography in the diagnosis 
of retinal detachment, vitreous hemorrhage, and vitreous 
detachment in the emergency department. JAMA Netw 
Open 2: e192162.

https://doi.org/10.23937/2474-3674/1510134
https://pubmed.ncbi.nlm.nih.gov/23023446/
https://pubmed.ncbi.nlm.nih.gov/23023446/
https://pubmed.ncbi.nlm.nih.gov/23023446/
https://pubmed.ncbi.nlm.nih.gov/23023446/
https://pubmed.ncbi.nlm.nih.gov/26137422/
https://pubmed.ncbi.nlm.nih.gov/26137422/
https://pubmed.ncbi.nlm.nih.gov/26137422/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6366367/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6366367/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6366367/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7880485/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7880485/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7880485/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7880485/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7198085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7198085/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7198085/
https://pubmed.ncbi.nlm.nih.gov/33623361/
https://pubmed.ncbi.nlm.nih.gov/33623361/
https://pubmed.ncbi.nlm.nih.gov/33623361/
https://pubmed.ncbi.nlm.nih.gov/33623361/
https://pubmed.ncbi.nlm.nih.gov/33677974/
https://pubmed.ncbi.nlm.nih.gov/33677974/
https://pubmed.ncbi.nlm.nih.gov/33677974/
https://pubmed.ncbi.nlm.nih.gov/33677974/
https://pubmed.ncbi.nlm.nih.gov/26258861/
https://pubmed.ncbi.nlm.nih.gov/26258861/
https://pubmed.ncbi.nlm.nih.gov/26258861/
https://pubmed.ncbi.nlm.nih.gov/26258861/
https://pubmed.ncbi.nlm.nih.gov/14739423/
https://pubmed.ncbi.nlm.nih.gov/14739423/
https://pubmed.ncbi.nlm.nih.gov/14739423/
https://pubmed.ncbi.nlm.nih.gov/14739423/
https://www.aao.org/eyenet/article/diagnosis-and-management-of-crao
https://www.aao.org/eyenet/article/diagnosis-and-management-of-crao
https://www.aao.org/eyenet/article/diagnosis-and-management-of-crao
https://pubmed.ncbi.nlm.nih.gov/19785313/
https://pubmed.ncbi.nlm.nih.gov/19785313/
https://pubmed.ncbi.nlm.nih.gov/27886897/
https://pubmed.ncbi.nlm.nih.gov/27886897/
https://pubmed.ncbi.nlm.nih.gov/27886897/
https://www.ncbi.nlm.nih.gov/books/NBK470354/
https://www.ncbi.nlm.nih.gov/books/NBK470354/
https://www.ncbi.nlm.nih.gov/books/NBK470354/
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2761259
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2761259
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2761259
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2761259
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2761259
https://pubmed.ncbi.nlm.nih.gov/12153883/
https://pubmed.ncbi.nlm.nih.gov/12153883/
https://pubmed.ncbi.nlm.nih.gov/12153883/
https://pubmed.ncbi.nlm.nih.gov/30977855/
https://pubmed.ncbi.nlm.nih.gov/30977855/
https://pubmed.ncbi.nlm.nih.gov/30977855/
https://pubmed.ncbi.nlm.nih.gov/30977855/
https://pubmed.ncbi.nlm.nih.gov/30977855/

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Report 
	Discussion
	Conclusion
	Support
	Acknowledgement
	Financial Disclosure 
	Ethical Approval 
	Informed Consent 
	Figure 1
	References

