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ABSTRACT 
Importance: Central retinal artery occlusion (CRAO) is an ophthalmologic 
emergency, most often from non-arteritic etiology, but occasionally due 
to arteritic causes, especially giant cell arteritis (GCA), an inflammatory 
vasculitis affecting large and medium sized arteries. While thrombolytic 
therapy with intravenous tissue plasminogen activator (IV tPA) has 
gathered interest in non-arteritic CRAO, its role in arteritic CRAO remains 
unexplored. We report a case of successful visual recovery following 
intravenous thrombolysis in a patient with GCA-associated CRAO, and 
compare this outcome with current literature.  
 

Observations: A patient presenting with acute monocular vision loss in 
her left eye was diagnosed with CRAO in the setting of active GCA and 
received IV tPA within 2.5 hours of symptom onset. Visual acuity, fundus 
findings, and safety outcomes were documented post-treatment.  
Following treatment, the patient demonstrated significant visual 
improvement, regaining functional acuity. This contrasts sharply with the 
typically poor visual prognosis in arteritic CRAO, despite corticosteroid 
therapy alone. In non-arteritic CRAO, IV tPA, when administered within 
4.5 hours, has been shown to improve vision in 30 60% of cases, with an 
excellent safety profile and very low incidence of symptomatic intracranial 
hemorrhage. No previous studies however have reported successful 
thrombolysis in arteritic CRAO.  
 

Conclusion: This case presents new evidence that early intravenous 
thrombolysis, in conjunction with corticosteroid therapy, may preserve 
vision in GCA-related CRAO by targeting a superimposed thrombotic 
component. While current guidelines do not support thrombolysis for 
arteritic CRAO, our findings suggest that a dual anti-inflammatory and 
thrombolytic approach could be effective in select patients. Further 
research is warranted to characterize patient selection criteria, optimize 
timing, and assess safety in this unique population. 
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Introduction 
Central Retinal Artery Occlusion (CRAO) is an 
ophthalmic emergency, essentially an ischemic 
stroke of the eye, typically caused by an abrupt 
interruption of retinal blood flow1. The vast 
majority (~95%) of CRAO cases are non-arteritic, 
resulting from thromboembolic phenomena in the 
central retinal artery (most commonly cholesterol 
or platelet-fibrin emboli from carotid or cardiac 
sources)2,3. Non-arteritic CRAO (NA-CRAO) is 
characterized by a classic clinical presentation of 
permanent CRAO, including retinal infarction, 
cherry-red spot, retinal arteriolar changes, absent 
or poor residual retinal circulation on fluorescein 
fundus angiography, and no evidence of giant cell 
arteritis4. In about 5% of cases, CRAO is arteritic, 
most commonly due to giant cell arteritis (GCA)1. 
GCA/temporal arteritis is a granulomatous large-
vessel vasculitis of older adults that can involve the 
ophthalmic artery and its branches, leading to 
occlusion via intense inflammation and intimal 
proliferation1. Despite common treatments like 
hemodilution, ocular massage, and paracentesis, 
there is currently no evidence-based therapy for 
CRAO5,6. While ocular massage might increase 
retinal perfusion pressure, it carries the risk of 
embolic migration and symptom exacerbation7.  
 
Intravenous thrombolysis is currently used in 
CRAO, similar to the stroke thrombolysis protocol8. 
The current window for thrombolysis in stroke is 
less than 4.5 hours from treatment onset9,10. A small 
randomized controlled trial in CRAO found that 
only those who underwent thrombolysis within six 
hours saw an improvement in three or more lines 
of visual acuity8. In CRAO, intra-arterial delivery of 
tPA (IA-tPA) is another alternative and offers two 
potential benefits over IV administration methods: 
it may have a longer time to treatment window and 
requires lower doses for therapeutic effect. Intra-
arterial thrombolysis delivers the thrombolytic 
agent via a catheter directly into the ophthalmic 
artery. Higher local drug concentration and a longer 
window (some have treated up to 12 24 hours after 
onset) are theoretical advantages. According to 

certain nonrandomized trials, patients who 
received IA-tPA had a 13 36 times higher chance 
of seeing an improvement in their vision than those 
who did not receive treatment11. However, the only 
randomized controlled trial did not find a significant 
difference between IAT and conservative therapy at 
1 month, noting a high rate of procedure-related 
complications12. IAT requires interventional 
neuroradiology expertise and is not available in 
many hospitals, making it impractical as a general 
solution. In the case of arteritic CRAO like GCA, IA-
tPA would presumably be of little value unless a 
thrombus is present to lyse, similar to IV tPA.  
 

This report presents a clinically relevant case where 
IV tPA was successfully used to treat CRAO 
secondary to GCA. Through this case, the report 
seeks to highlight the role of thrombolysis in the 
treatment of CRAO, particularly in arteritic cases. It 
also aims to review the current literature on the 
treatment of CRAO and explore the implications of 
this case on future clinical practice and guidelines.  
 
Case 
A 63-year-old woman noticed new onset 
headaches, which were concentrated in the 
occipital region, for one month before she lost 
vision in the left eye associated with pain in the eye. 
Vision was 20/30 in the right eye and light 
perception only in the left eye, which had a relative 
afferent pupillary defect (RAPD). Ophthalmoscopy 
of the left fundus revealed a cherry red spot in the 
fovea with -carr
the retinal arterioles. Ophthalmoscopy of the right 
eye was normal. CT angiogram from the aortic arch 
to vertex was unremarkable. 
 

Two and one-half hours after the onset of vision 
loss a decision was made to start treatment with 
intravenous tissue plasminogen activator. When 
examined two hours later the vision in the right eye 
had returned to 20/30 and the RAPD was no longer 
present and fundoscopy showed restoration of 
arteriolar circulation and the cherry red spot was no 
longer seen. The erythrocyte sedimentation rate 
was 23 (normal 0-12) mm/hour and C-reactive 
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protein was 32.6 (normal <10) mg/L. The 
transthoracic echocardiogram and 48-hour Holter 
monitor (performed later) were normal as were two 
days of in-hospital cardiac monitoring. 
 

As inflammatory markers were elevated, a decision 
was made to proceed with bilateral temporal artery 

biopsies to rule out vasculitis as the cause of the 
central retinal artery occlusion. The left side was 
normal, while the right side showed features 
compatible with giant cell arteritis [Figure]. 
 

 
Figure: Giant cell arteritis, right temporal artery 
 

 
 

(A). H&E stain at 100 x magnification.  There is transmural granulomatous inflammation fragmenting the internal elastic lamina (arrow) 
and milder disruption of the external elastic lamina (chevrons). (B) Trichrome-elastic stain at 100 x magnification. There is partial 
destruction of the internal elastic lamina (arrows) with foci of residual intact areas (chevrons).  It is pathognomonic to see patchy 
destruction of the elastic laminae. 
 
The patient was managed initially with prednisone, 
switching to tocilizumab; her vision remains normal.  
 

features were typical of CRAO. The most common 
cause of CRAO is thromboembolism13. The success 
in use of tPA in central retinal artery occlusion is 
variable, and is often unsuccessful, possibly 
because of the length of thrombus in the long, thin 
central retinal artery8,13,14. However, intra-arterial 
thrombolysis was successful in 2 cases of CRAO 
treated within 2.75 and 5.5 hours from symptom 
onset, respectively15.  
 
In cranial arteritis, the lumen is progressively 
narrowed by inflammatory reaction and thickening 
of the intima. The administration of corticosteroids 
is recommended as the principal treatment16. 
However, it has been recognized that some 
patients with threatened visual loss due to cranial 
arteritis respond to anticoagulants, suggesting a 
thrombotic or thromboembolic mechanism17,18. In 

our case the visual loss resolved after thrombolysis, 
well before the administration of corticosteroid.  
 

The central retinal artery is the second most 
common site of GCA, the main site being the 
posterior ciliary arteries19. We could not find another 
case of CRAO due to GCA that was successfully 
treated with thrombolysis but found a case report 
of thrombosed intraorbital arteries due to GCA 
that resolved with early thrombolytic treatment20.  
 

While we support the primacy of intravenous 
corticosteroid treatment for GCA, in cases of 
CRAO we suggest that, in addition, a trial of 
thrombolysis is safe and worth attempting, 
providing stroke best practice recommendations 
are followed and treatment can be administered 
promptly21. One cannot be certain that the 
mechanism is thromboembolism unless retinal 
emboli are seen on ophthalmoscopy and other 
causes of thromboembolism need to be excluded 
before GCA can be accepted as the etiology. In our 
case we cannot be conclusive that thrombosis or 
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that the CRAO was due to GCA alone, but the 
evidence is supportive of this hypothesis. 
 

Discussion 
This case challenges the current management 
paradigm, it questions the current practice of 
treating arteritic CRAO with corticosteroids alone. 
It also introduces the idea of treating arteritic 
CRAO with dual therapy; corticosteroids to address 
the inflammatory process of GCA, and IV tPA to 
manage the thrombotic process. Furthermore, it 
highlights the importance of early recognition and 
treatment in CRAO, a point which is also supported 
by the literature. Most of the literature excludes 
arteritic cases of CRAO, The outcomes of this case 
expands the scope and highlights the importance 
of exploring both arteritic and non-arteritic cases. 
The outcomes can be very similar, with a marked 
improvement in vision with rapid infusion of TPA.  
 

There is a diagnostic challenge in that it is 
important to avoid missing GCA, as this could 
place the eye at risk. However, it is also important 
to avoid being overly pessimistic and withholding 
potentially vision-saving thrombolysis if potentially 
there is a thrombotic or embolic pathogenesis. In 
practical terms, it may be reasonable to treat for 
both conditions when uncertain: administer 
thrombolysis if within the window and promptly 
initiate IV steroids, provided that there are no 
contraindications to either.  
 

Whilst the outcomes of the case were promising, 
there are several limitations that need to be 
acknowledged. The treatment of this patient with 
corticosteroid poses as a potential confounder as it 
may independently improve visual acuity. Further, 
this was a single patient, with no control patient or 
group to compare treatment outcomes with. 
Despite this, it is important to note the importance 
of this case and acknowledge the fact that IV tPA 
can be used in the treatment of patients with 
arteritic CRAO; however, in order to explore this 
idea, further investigation is warranted.  
 

In terms of research in this area, there are several 
shortfalls. Firstly, the literature surrounding the use 

of IV thrombolysis for CRAO is limited to case 
reports and small-scale studies, there are no 

proven the efficacy of IV tPA in the context of 
arteritic CRAO. Given the limited research on the 
subject, a prospective, multicentered, observational 
study could offer important insights into the 
effectiveness of thrombolysis for CRAO secondary 
to giant cell arteritis. In contrast to randomized 
controlled studies, which may pose ethical 
dilemmas by necessitating a placebo group for a 
potentially vision-threatening illness, an 
observational method permits the administration 
of intravenous thrombolysis to all patients 
identified with GCA-related CRAO. This strategy 
would enable the collecting of data on the success 
rates of vision restoration in this particular 
population, while also permitting thorough 
monitoring of results and adverse effects.  
 

These limitations highlight gaps in research that 
can be explored. Most notable RCTs in this area 
exclude arteritic cases, however the outcomes of 
this case underscores the importance of including 
such cases in future literature to ensure a standard 
of care is set for patients with both arteritic and 
non-arteritic CRAO. Future work in this area should 
guide treatment and aim for the development of 
standardized protocols, including optimal treatment 
windows, dosages and imaging biomarkers to 
measure progress. Further, the comparison 
between mono-therapy (Steroids alone) and dual 
therapy (steroids and IV thrombolysis) may also be 
worth exploring in future studies as it may help us 
further understand the role IV thrombolysis plays in 
the treatment of arteritic CRAO.  
 

Conclusion 
This case report details a unique and noteworthy 
instance of effective intravenous thrombolysis in 
conjunction with high-dose corticosteroids in a 
patient with central retinal artery occlusion 
secondary to giant cell arteritis. This data illustrates 
that early reperfusion therapy can be successful in 
inflammatory etiology, in contrast to most 
published studies that concentrate on non-arteritic 
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CRAO and systematically exclude arteritic causes. 
The patient's marked visual recovery sharply 
contrasts with the typically lower prognosis of 
arteritic CRAO managed with steroids alone.  
 

Our findings align with evolving literature that 
supports early IV tPA within 4.5 hours as a 
promising intervention for CRAO and reinforce the 
paradigm of considering it an ophthalmic stroke10. 
Importantly, this case extends the border by 
suggesting that, even in the presence of 
inflammatory vasculitis, a secondary thrombotic 
component may make thrombolysis beneficial when 
provided immediately alongside standard treatment. 
 

Nevertheless, evidence remains limited; hence, while 
our successful outcome supports the dual anti-
inflammatory and thrombolytic approach, it remains 
exploratory. Future research is critical to identify 
GCA-CRAO patients most likely to benefit from 
tPA, determine appropriate imaging and biomarker 

criteria and establish safe and effective protocols 
that may ultimately shift clinical guidelines. 
 

In conclusion, this case expands the therapeutic 
possibilities for CRAO by demonstrating that 
prompt tPA administration alongside steroids, can 
restore vision even in arteritic occlusions; a 
discovery that challenges accepted standards and 
emphasizes the urgent need for additional 
multidisciplinary research in this emerging field. 
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