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Abstract

Point-of-care ultrasound (POCUS) has become an essential part of the evaluation of vision loss among emergency physicians
in the emergency department (ED). It is frequently used to evaluate for vitreous hemorrhage, foreign bodies, retinal
detachment, optic neuritis and posterior vitreous detachment; however, it can also be used to evaluate for a central retinal
artery occlusion (CRAO). A POCUS can reveal a hyperechoic density in the optic nerve sheath just proximal to the retinal
surface, and this is referred to as a retrobulbar ‘spot sign’ (RBSS). We present the case of an 88-year-old male that presented
to our community ED with a painless loss of vision to his right eye. A POCUS revealed an RBSS of the central retinal artery
and he was subsequently diagnosed with a CRAO. At his 1-month follow-up, he has regained light perception and 15% of his
vision, however, remains with significant visual impairment.

INTRODUCTION
A central retinal artery occlusion (CRAO) is an ophthalmologic
emergency with a poor overall prognosis. Research has shown
that within 90–100 min of infarction, the retina begins to develop
permanent damage [1, 2, 5]. Some case reports show that the
visual recovery beyond this time frame is related to the collateral
flow, intact cilioretinal artery and incomplete occlusion of the
central retinal artery [1, 3]. The incidence is 8.5 per 100 000
patients [5]. This type of cerebral vascular accident has a mean
age of 60–65 years, with over 90% of the cases involving patients
over the age of 40 [2].

CASE REPORT
An 88-year-old male presented to our emergency department
(ED) with an acute onset of a painless loss of vision to his right
eye. His past medical history was significant for hypertension,
coronary artery disease and atrial fibrillation (on apixaban). He
stated he was lying in bed reading when he had a sudden
painless loss of vision to his right eye, described as a cur-
tain closing, for which he presented to our ED ∼24 h later. He
denied any other symptoms including headache, scalp pain, jaw
claudication, focal weakness, numbness, angina or shortness of
breath.
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Figure 1: Transverse view using the high-frequency linear probe of the right eye;

arrow demonstrates RBSS within the optic nerve sheath.

Vitals on arrival to the ED were as follows: 36.9◦C, heart
rate of 62 beats/min, respiratory rate of 16 breaths/min, blood
pressure of 123/53 mmHg and pulse oximetry of 99% on room air.
His cardiopulmonary exam was unremarkable. His neurologic
exam was notable for a National Institute of Health Stroke Scale
score of +2 for complete unilateral vision loss to the right eye.
Intraocular pressures were 14 mmHg bilaterally. His remaining
physical exam was notable for a right afferent pupillary defect
(APD). To further assess the eye and its structures, a point-
of-care ultrasound (POCUS) was then performed. Utilizing the
high-frequency linear probe to the right eye, a transverse view
demonstrated a retrobulbar spot sign (RBSS) in the distal portion
of the central retinal artery within the optic nerve sheath (Fig. 1,
red arrow). He had normal blood flow in his left eye (Fig. 2a), and
no blood flow was seen to the central retinal artery of the right
eye, with the yellow arrow pointing to the RBSS (Fig. 2b). The
patient was then transferred to our tertiary referral center (TRC)
for specialist consultation.

Ophthalmology visualized a plaque on the dilated fun-
doscopic exam with associated retinal ischemia. Given the
onset of ∼24 h prior to arrival, the risks of tissue plasminogen
activator (tPA) outweighed the benefits, as such, the patient was

medically managed. His head computed tomography (CT) was
unremarkable for acute changes. A magnetic resonance imaging
MRI could not be done, secondary to his pacemaker not being
compatible. His carotid duplex was without severe stenosis
or thrombus. His echocardiography showed left ventricular
diastolic dysfunction with an ejection fraction of 40%, which
was similar to previous studies.

Overall, his workup was without evidence of carotid artery
disease or vasculitis and it was suspected to be cardioembolic
in origin related to his atrial fibrillation. On further question-
ing, it was found that the patient’s family member had passed
away 2 weeks prior, leading to depression and multiple missed
doses of his anticoagulation. Compliance of his anticoagulation
was stressed on discharge. At his 1-month follow-up after his
hospital admission, he has regained light perception and 15% of
his vision.

DISCUSSION
A CRAO is a rare presentation in the ED; however, it is an
ophthalmologic emergency with a poor overall prognosis
which requires a high index of clinical suspicion. The clinical
presentation of a CRAO in the ED typically involves a patient with
an acute, painless unilateral loss of vision, with the possibility
of temporal sparing [6]. The pertinent differential diagnoses for
acute painless vision loss include optic neuritis, central retinal
artery/vein occlusion, retinal detachment, temporal arteritis and
atypical/complex migraines, to name a few. Optic neuritis may
present with painful eye movements and temporal arteritis may
have associated craniofacial pain despite the neuropathy being
painless.

The ophthalmic artery is the first branch of the internal
carotid artery and supplies the central retinal artery. The central
retinal artery provides blood supply to the inner retina [1]. An
acute occlusion of the central retinal artery results in ischemia
to the inner retina, which may appear pale and edematous.

On the physical exam, patients may have an APD. A fundo-
scopic exam may show a ‘cherry red spot’, with a pale retina that
is seen in ∼90% of patients, or ‘box car segmentation’ that is seen
in ∼15% of patients [5]. For many causes of acute painless loss of
vision in the ED, a dilated fundoscopic exam has been considered
the gold standard. However, not many emergency physicians
feel comfortable performing this, especially in a setting without
ophthalmology coverage and with potentially limited resource
settings. Alternatively, ultrasound (US) can provide a rapid and
useful diagnostic tool.

Figure 2: (a) Normal retinal blood flow in left eye; (b) CRAO with no blood flow seen to the central retinal artery or retina in right eye, yellow arrow highlights RBSS.
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Table 1: Common Causes for a CRAO

Renal artery thrombosis Cardioembolic disease (atrial
fibrillation, valvular disease)

Vasculitis (polyarteritis
nodosa, lupus)

Giant cell
arteritis

Trauma

Sickle-cell disease Aortic dissection Glaucoma Vasospasm
(migraine)

Hypercoagulable
states

Conditions with low retinal blood
flow including hypotension and
carotid stenosis

A US of the eye can be performed at the bedside to evaluate
for blood flow and for a hyperechoic density in the optic nerve
sheath just proximal to the retinal surface. When this density
is seen, this is referred to as the RBSS and can indicate the
type of embolism responsible for clinical symptoms. This RBSS
is the actual clot responsible for the loss of vision; it is likely a
cholesterol and fibrin clot that occludes the ophthalmic artery
and retinal blood supply [7]. RBSS on US been seen in up to 51% of
CRAOs and is found to have 100% specificity for thromboembolic
CRAO [7–9]. When present, RBSS has been shown to have a poor
long-term prognosis, and visual symptoms are poorly responsive
to thrombolytics or other therapeutic interventions [7, 8]. If an
RBSS is not visualized, other etiologies for CRAO should be con-
sidered and evaluated. An ocular US can also be used to assess
for blood flow in the central retinal artery and vein using color
Doppler imaging. In the setting of CRAO, there will be reduced
or no blood flow in the central retinal artery in the affected eye
[9]. CRAO is considered a stroke-equivalent, so patients in the
ED should undergo further evaluation and be admitted for risk
factor modification. Table 1 lists the potential causes of a CRAO
[6, 7, 10].

The initial management principals include an emergent
ophthalmologic consultation, reduction of intraocular pres-
sure if elevated, dislodgement of the thromboembolism and
optimization of arterial flow to the retina. Various maneuvers
are often attempted for patients presenting within 24 h of
symptom onset. Techniques include ocular massage (direct
and intermittent pressure over a closed eyelid for 10–15 s at
a time with a rapid release to facilitate a pressure gradient that
could potentially dislodge any embolism) and anterior chamber
paracentesis (this allows for an acute decrease in intraocular
pressure that could dislodge any embolism). Medications
include intraocular pressure lowering agents (topical timolol,
intravenous acetazolamide or mannitol), vasodilatory agents
(e.g. nitroglycerin) and corticosteroids [3, 4]. Overall, little data
exist to show that any of the above methods will improve
the patient outcomes compared with observation alone, with
some evidence showing they may actually worsen the visual
outcomes [4]. Further, no clinical trials have demonstrated any
improvement compared to the observation alone [3].

Other potential treatment modalities include the use of
thrombolytics. Since a CRAO is a vaso-occlusive phenomenon,
there has been interest in using tPA, with some published reports
showing some improvement; however, it is not considered as the
standard of care and is considered as an unproved benefit [4].
Additionally, some researchers are currently evaluating the use
of hyperbaric oxygen in CRAO, with some studies showing a
significant improvement in vision [2].
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