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Abstract 
Treatment of central retinal artery occlusion (CRAO) has been an ambiguous 
entity in the medical community. Many interventions have been explored; 
however, a standard of care has yet to be defined. Recent studies have sug-
gested localized intra-arterial fibrinolysis as a promising method; however, a 
timeframe for optimal treatment initiation continues to be investigated. This 
case demonstrates an instance of CRAO treated with local fibrinolysis, how-
ever, what could be due to delayed time-to-treat, final visual outcomes were 
unfavorable. In conjunction with supporting literature, we believe optimiza-
tion of thrombolytic protocols should be sought after to facilitate successful 
treatment outcomes. In addition, we encourage community awareness of the 
signs and symptoms of CRAO in hopes that earlier patient presentations will 
lead to swifter interventions and overall preservation of ocular function. 
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1. Introduction 

Central retinal artery occlusion (CRAO) is a condition in which the blood flow 
to the retina is disrupted leading to acute ischemic retinal tissue dysfunction. 
The mechanism of a CRAO mirrors that of an ischemic stroke of brain tissue 
and can be due to large vessel atherosclerosis, embolic events, hypercoagulabili-
ty, or inflammatory vasculitis. The visual prognosis following a CRAO is grim, 
with 17% of patients regaining some functional visual capacity [1]. In addition, 
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50% of CRAO patients are left with only a small island of peripheral vision in the 
affected eye [2]. There have been several postulated interventions for CRAO in-
cluding ocular massage, anterior chamber paracentesis, intraocular pressure 
(IOP) lowering medications, hyperbaric oxygen therapy, and thrombolytic 
therapy; none of which have demonstrated superior efficacy and therefore no 
single recommendation has been made for preferred practice patterns [3] [4] [5]. 
To this end, the optimal treatment of acute CRAO is controversial and may dif-
fer amongst specialists and their respective healthcare systems. 

Our case describes a 58-year-old male presenting to the emergency depart-
ment after acute vision loss in his left eye manifesting as a CRAO. He received 
local intra-arterial fibrinolysis (LIF) with tissue plasminogen activator (tPA) 
through the left ophthalmic artery nearly 16 hours after symptom onset. Despite 
this intervention, the patient’s VA did not rebound immediately after tPA, nor 
after a 1-month follow-up. This case sheds light on the variation in treatment 
response for LIF in CRAO and supports the need for established guidelines in 
order to achieve improved outcomes. 

2. Case 

A 58-year-old white male presented to the emergency department approximately 
16 hours after experiencing painless vision loss in the left eye. The patient de-
scribed his symptoms as a small portion of graying in the left eye, and upon 
awakening the next morning, it was discovered that most of his left field of view 
had darkened. He denied curtain-darkening sensations, flashes of light and floa-
ters. He also denied jaw claudication, headache, scalp tenderness, joint or muscle 
pain, fever or chills. He has a history of hypertension and hyperlipidemia and is 
admittedly non-compliant with his medications. 

Upon admission, the patient was found to be hypertensive (194/134 mmHg), 
and tachycardic (117 beats per minute). Aside from the above, remaining vitals 
and physical examination findings were found to be within normal limits—no 
extremity weakness, sensory deficits or facial droop was noted. His National In-
stitute of Health stroke scale (NIHSS) was found to be 2, attributed to left nasal 
hemianopia. 

The patient was immediately taken for computed tomography (CT) of the 
head without contrast which showed no signs of acute intracranial process. A CT 
angiogram (CTA) of the head and neck demonstrated a near 70% stenosis of the 
left internal carotid artery, as well as an ulcerated plaque situated at the left caro-
tid bifurcation. 

Ophthalmology was consulted and evaluated the patient within 30 minutes of 
arrival at the emergency department. Aside from the medical history previously 
disclosed, he denied any ocular conditions, surgeries, or ophthalmologic family 
history. Visual acuity (VA), assessed with a Rosenbaum near card and +2.00 
correction, was found to be 20/20 oculus dexter (OD) and 20/200 oculus sinister 
(OS). The right pupil was found to be both round and reactive, however, the left 
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was noted to be round, slightly mydriatic (~5 mm), and sluggish in pupillary re-
sponse with a 1+ afferent pupillary defect (APD). Confrontation to visual fields 
(CVF) using the count fingers method were full in all quadrants OD and dem-
onstrated a full infranasal deficit with a partial supranasal deficit OS. Color 
plates and Amsler grid assessments were conducted and found to be unremark-
able OD; evaluation OS was incomplete due to poor visual acuity. He was or-
thophoric at a distance without any restriction or nystagmus in extraocular mo-
tility testing. Intraocular pressure (IOP) was within normal limits oculus uterque 
(OU). Aside from 1+ nuclear sclerotic cataract, the anterior examination was 
unremarkable OU. He was then dilated for posterior examination where the 
right eye was found to be unremarkable aside from peripheral vascular tortuosi-
ty, likely secondary to his uncontrolled hypertension. Posterior examination of 
the left eye showed an optic nerve with blurred margins and significant retinal 
whitening was noted at the posterior pole extending along the distribution of the 
central retinal artery with a small area of apparent temporal peripapillary circu-
lation, likely attributed to cilioretinal artery sparing (Figure 1). The macula ap-
peared pale with an associated cherry-red fovea. Vasculature OS appeared tor-
tuous as noted in the contralateral eye. 

Due to ischemic changes noted during dilated fundus exam, the neuroendo-
vascular team treated the left ophthalmic artery with cerebral angiogram guided 
LIF with tPA. The patient was admitted to the hospital for a complete stroke 
work-up, left carotid artery stenting, and started on aspirin/clopidogrel dual an-
tiplatelet therapy. 

 

 
Figure 1. Color photo of the left posterior pole as seen with indirect ophthalmoscopy 
through a 20 diopter lens. The disc margins appear blurred and edematous. A cherry red 
fovea is surrounded by an area of retinal whitening which demonstrates ischemia sec-
ondary to CRAO –a red fovea is indicative of the inner macula’s preserved blood flow by 
choroidal vessels. The temporal patch of coloration between the nerve and fovea is attri-
buted to preserved perfusion of the area, likely by the cilioretinal artery. 
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One day after neuroendovascular intervention, ophthalmology reevaluated the 
patient’s left eye. Anterior examination, VA, IOP and CVF remained unchanged 
from the previous examination apart from a now 3+ APD in the similarly my-
driatic pupil. Posterior examination demonstrated findings seen in the prior 
examination, in addition to macular edema. 

One month after the initial evaluation, the patient was re-evaluated in the 
clinic where he received a complete assessment including dilated fundus exami-
nation, optical coherence tomography (OCT), and formal visual field testing. 
Since discharge, he explained there was no apparent improvement in his vision 
OS. He denied any other ocular or systemic symptoms. He remained on dual an-
tiplatelet therapy and anticipated follow-up with neuroendovascular the follow-
ing week. 

Near vision was found to be 20/400 OS. The left pupil remained fixed with a 2+ 
APD. CVF OS showed deficits in three of four quadrants, with some hand-motion 
vision in the supratemporal quadrant, and full preservation of the infratemporal 
quadrant. Anterior slit lamp examination OS remained unchanged from one 
month prior. Posterior examination OS demonstrated a mildly pale optic nerve 
with sharp margins and a cup-to-disc ratio of 0.1. The macula showed retinal 
whitening with evidence of cilioretinal artery sparing. Aside from the pre-
viously observed vascular tortuosity, there was also evidence of sclerotic ves-
sels and two peripheral vascular plaques which were thought to be embolic in 
nature (Figure 2). 

Humphrey Visual Fields (HVF) 24-2 baseline testing using Swedish Interac-
tive Threshold Algorithms (SITA)-fast strategy was performed demonstrating 
general left eye depression with infratemporal quadrant sparing (Figure 3), simi-
larly demonstrated in CVF testing. An OCT macula depicted diffuse thinning OS. 

3. Discussion 

Acute CRAO remains a devastating ocular condition with a poor visual progno-
sis for which a treatment modality has not been agreed upon. CRAO can be de-
fined into two general categories: arteritic vs. non-arteritic. Arteritic CRAO is 
most caused by giant cell arteritis and is medically managed with corticosteroid 
treatment [6]. Non-arteritic CRAOs are most commonly due to an embolus or 
thrombus and are the most common type of CRAO seen in clinical practice [7]. 
Thrombolytic therapy has been exclusively used in non-arteritic CRAOs. This 
treatment has been implemented in many institutions; however, a standardized 
time-to-treatment varies widely amongst institutions leaving it a controversial 
topic [1] [8] [9] [10] [11]. In a national survey of treatments offered, 53% of the 
academic medical centers in the United States offer thrombolytic therapy for 
CRAO [12]. Studies regarding the efficacy of thrombolytic therapy for CRAO 
vary in the time-to-treatment, as well as final visual outcomes. No clear consen-
sus as to when, or in which patient populations to utilize thrombolytic therapy, 
has been established. 
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Figure 2. Color fundus photos taken one month following LIF to the left ophthalmic artery. OS shows a pale optic nerve, macular 
edema, central pallor with a small area of circulatory preservation likely secondary to CRAO with cilioretinal sparing, and mildly 
tortuous vessels. Two likely embolic plaques in distal vessels temporally visualized (arrows). OD shows mild vascular tortuosity, 
however is otherwise unremarkable and pictured for comparison. 
 
 

 
Figure 3. Humphrey Visual Field 24-2 conducted 4 weeks following LIF to the left ophthalmic artery. Testing OD shows an ex-
pected preservation of the VF. The physiological blind spot OD, correlating to the lack of photoreceptors in the retina where the 
optic nerve passes through the optic disc, is appreciated at the inferotemporal quadrant. Testing OS demonstrates a near total loss 
of VFs with the exception of the infratemporal quadrant. The results OS correspond appropriately with the CVF conducted during 
the same 1 month follow-up. Reliability of OD was good with 0/11 fixation losses, 0% false positives and 0% false negatives. The 
mean deviation was −2.72 with a few nonspecific defects. Reliability of OS was poor with 5/12 fixation losses, 0% false positives, 
and 20% false negatives. The mean deviation was −28.71 with severe generalized depression and partial sparing of infratemporal 
quadrant. For orientation purposes: T = temporal; N = nasal. 
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There are two ways in which thrombolytic therapy for CRAO can be adminis-
tered; either systemically through IV, or via LIF by means of the internal carotid 
artery conduit to the ophthalmic artery as conducted in this patient’s case. A 
study at Johns Hopkins Hospital found the use of LIF in CRAO led to a 66% VA 
improvement of 1 line, versus a 33% increase in VA of 1 line in the standard 
therapy group [13]. Furthermore, LIF has become an acceptable treatment when 
treating CRAO because localized administration of tPA versus systemic tPA ad-
ministration may decrease the risk of adverse side effects. To date, however, LIF 
has yet to become a universally accepted treatment modality as a skilled inter-
ventionist is needed to perform the procedure and disparities in specialist avail-
ability may exist [14]. 

The European Assessment Group for Lysis in the Eye (EAGLE) prospective 
study conducted from 2002 to 2007 was the first of its kind to assess CRAO treat-
ment with LIF versus conservative measures as seen within a 20-hour time-to-treat 
window [11]. Findings from this large multi-center study suggested that not only 
was the efficacy of results similar between LIF and standard treatment groups, 
but LIF was associated with rare, yet higher incidences of adverse reactions in-
cluding headache, dizziness vasospasm, corneal complications and intraparen-
chymal hemorrhage. Since this time, recent analyses have further evaluated the 
efficacy and safety of LIF in the setting of CRAO with continued variation of 
corresponding results [1] [7] [8] [9] [10] [15]. This variation in the literature 
may serve as an indication of the need for broadened assessments in hopes to 
optimize treatment guidelines and more closely delineate benefits and risks of 
LIF treatment in CRAOs. 

In addition to the strides in tangible care of patients with CRAOs, we feel as 
though it is equally as important to spread awareness about symptomatology 
and risks in hopes swift intervention can correlate to preferable outcomes. As in 
the brain, ischemic events of the retina can cause loss of tissue function which 
ultimately leads to substantial visual deficits. The retina can be considered an 
extension of neurological tissue, yet the bulk of current literature has evaluated 
LIF outcomes far after tPA’s 4.5-hour time-to-treat window as seen in ischemic 
cerebrovascular accidents [1] [7] [8] [11] [16]. Animal studies have demonstrat-
ed that in a hypertensive and atherosclerotic population, CRAOs did not pro-
duce detectable optic nerve or retinal damage if the occlusion was present for 
<97 minutes. Contrastingly, it was noted after 240 minutes of occlusion, severe 
and irreversible retinal damage occurred [17] [18]. Schragg et al. portray how 
such timely intervention may play a role in treatment success, yet contrastingly, 
Page et al. suggest that time-to-treat may not be correlated with such outcomes 
[1] [16]. However, the time-to-treatment for the studies included by Page et al. 
ranged from 7.6 to 15.4 hours. This time-to-treatment range is substantially 
longer than the observed time in which irreversible damage is seen in CRAO 
animal models. Thus, the absence of correlation in this particular study may be 
attributed to the irreversible damage of the retinal tissue, as opposed to the op-
portunistic time-to-treat window itself. 
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4. Conclusion 

This case demonstrates the clinical course of a non-arteritic CRAO treated with 
LIF within a 16-hour window. No improvement was noted neither immediately 
after intervention, nor during a 1-month post-intervention follow-up. With va-
rying results in the literature, we advocate for further investigation in hopes to 
optimize LIF treatment and maximize desirable outcomes in such patient popu-
lations. To this end, public health measures regarding education for patients on 
the signs and symptoms of CRAO may also prove beneficial in producing more 
desirable outcomes. These measures would hopefully encourage patients to 
present for evaluation earlier in the disease course, allowing for the swift reper-
fusion and preservation of viable retinal tissue. 
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