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A patient with a history of peripheral vascular disease may have been at increased risk 
for this complication.

BY FERDINAND RODRIGUEZ, MD; JOSHUA D. LEVINSON, MD; and JORDANA G. FEIN, MD, MS

CASE REPORT: COMBINED 
CENTRAL RETINAL ARTERY 
AND VEIN OCCLUSION AFTER 
ANTI-VEGF INJECTION 

Recent years have 
seen a dramatic rise 
in the use of intravit-
real medications to 
treat retinal diseases.1 
VEGF inhibitors have 
revolutionized the 
management of com-

mon ocular diseases such as neovascular age-related macular 
degeneration (AMD), diabetic macular edema, and macular 
edema associated with retinal vein occlusion (RVO).

Despite a favorable safety profile, some studies have 
raised concerns regarding potential ocular and systemic 
side effects of anti-VEGF agents.2,3 Reports have suggested a 
causative link between injections of bevacizumab (Avastin, 
Genentech) or ranibizumab (Lucentis, Genentech) and reti-
nal artery occlusion (RAO).3-5 In this article, we present, to 
the best of our knowledge, the first reported case of a com-
bined central retinal artery occlusion (CRAO) and central 
retinal vein occlusion (CRVO) following intravitreal injection 
of aflibercept (Eylea, Regeneron) in the management of neo-
vascular AMD.

CASE DESCRIPTION
A 78-year-old man with a medical history of arterial hyper-

tension, hypercholesterolemia, bicuspid aortic valve, deep vein 
thrombosis, and peripheral vascular disease had been undergo-
ing therapy for neovascular AMD in the right eye (OD). On the 
day of an injection, ophthalmologic examination revealed best 
corrected visual acuity of 20/30 and intraocular pressure (IOP) 
of 14 mm Hg OD. Subretinal fluid was noted on clinical exami-
nation and confirmed with spectral-domain optical coherence 

tomography (SD-OCT) (Figure 1). The patient received an intra-
vitreal injection of aflibercept with topical anesthesia.

The patient, who is an excellent historian, reports that typi-
cally his vision “clears up” within 24 hours after injection. After 
this injection, however, it never did. He returned to the clinic 
2 weeks after the injection reporting persistent decreased vision 
OD. His visual acuity in that eye had dropped to counting fin-
gers. IOP was 18 mm Hg in each eye.

Anterior segment examination OD revealed a deep and 
quiet anterior chamber with a 2+ nuclear sclerotic cataract. 
Fundoscopic examination was notable for a lack of vitreous 
inflammation, an optic disc with sharp margins, a cup-to-disc 
ratio of 0.7, and parafoveal retinal whitening with the presence 
of a cherry red spot (Figure 2). Scattered intraretinal hemor-
rhages were seen in the posterior pole and periphery, along with 
mildly dilated and tortuous retinal veins.

Fluorescein angiography (FA) OD revealed a marked 
delayed transit time of 40 seconds, poor arterial and venous 

•	 Retinal vascular occlusions following intravitreal 
injection of anti-VEGF agents are rare.

•	 To the best of the authors’ knowledge, this article 
presents the first description of a combined CRAO 
and CRVO after intravitreal injection of aflibercept 
in the management of neovascular AMD.

•	 Research is warranted to evaluate the effect of 
VEGF inhibition on the retinal vasculature.
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perfusion, early blocked fluorescence, and hyperfluorescence 
without late leakage (Figures 3 and 4). SD-OCT imaging 
revealed drusen without intraretinal or subretinal fluid and 
nasal hyperreflectivity of the inner retinal layers consistent 
with acute ischemia (Figure 5). The patient was diagnosed 
with combined CRAO and CRVO.

Given the patient’s age and the unusual presentation of com-
bined arterial and venous occlusions, giant cell arteritis (GCA) 
was high on the differential diagnosis. Erythrocyte sedimenta-
tion rate and C-reactive protein were within normal limits. 
There were no systemic symptoms suggestive of an inflam-
matory process. An embolic workup that was performed in 
conjunction with the patient’s cardiologist, which included a 
carotid ultrasound and transesophageal echocardiogram, dem-
onstrated significant aortic stenosis, which was unchanged from 
previous workups. On the last follow-up visit the patient’s visual 
acuity was counting fingers at 3 feet, his IOP was 20 mm Hg, 
and retinal findings were unchanged from previous examina-
tions. The patient will be followed periodically to monitor for 
signs of anterior or posterior segment neovascularization as per 
standard protocols. 

Figure 1.  OCT OD before injection of aflibercept reveals 

drusen and subretinal fluid.

Figure 5.  OCT OD shows nasal hyperreflectivity of the inner 

retinal layers consistent with acute ischemia.

Figure 2.  Fundus photograph OD demonstrates retinal 

whitening in the nasal macula and parafoveal area with 

drusen and intraretinal hemorrhages. 

Figure 4.  FA OD demonstrates delayed transit time and 

incomplete filling of the retinal arterioles, most notably 

inferonasally.

Figure 3.  FA OD reveals lack of retinal filling at 49 seconds, 

indicating a perfusion delay.
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DISCUSSION
This report presents a case of combined CRAO and CRVO 

following an intravitreal injection of aflibercept. Retinal 
vascular occlusions following intravitreal injection of anti-
VEGF agents are rare. In 2006, The International Intravitreal 
Bevacizumab Safety Survey reported a single case of CRAO 
after 7113 injections.2 That case description was the first 
report of a CRAO following aflibercept injection.

Mansour and coworkers3 reported vascular events (RAO and 
RVO) occurring from zero to 55 days after intravitreal bevaci-
zumab injection. Of note, all patients in that case series had pre-
existing ocular or systemic risk factors for retinal vascular events. 
The authors suggested a number of hypotheses to account for 
the retinal vascular occlusions, including underlying systemic 
or ocular disease, a postinjection IOP spike compromising an 
already impaired retinal perfusion, and/or a vasoconstricting 
effect of bevacizumab.

Intravitreal anti-VEGF agents are used to suppress angio-
genesis and vascular permeability in the retinal vasculature.6 
However, VEGF plays a physiologic role in the maintenance 
of normal retinal microvasculature,6,7 and concerns have 
been raised with regard to potential vascular consequences 
of VEGF inhibition.

Soliman et al8 analyzed retinal vascular constriction after 
injection of bevacizumab and reported a non−statistically signif-
icant trend toward decreased retinal vessel diameter at 1 month 
after injection. Papadopoulou and colleagues5 reported signifi-
cant retinal arteriolar constriction after intravitreal injection of 
ranibizumab for AMD. Retinal arteriolar diameter continued 
to narrow until day 90 after the first injection (30 days after the 
third injection), suggesting a cumulative effect in patients who 
receive recurrent injections.

A transient, volume-related IOP spike has also been proposed 
as a potential risk factor for postinjection occlusion of the cen-
tral retinal artery.3 These transient IOP changes appear to be 
safely tolerated by most eyes. Falkenstein et al9 studied changes 
in IOP after intravitreal bevacizumab injections in 122 eyes. 
They reported a mean IOP of 36.3 mm Hg measured 3 minutes 
after injection. By 15 minutes, IOP had returned to less than 
30 mm Hg in all eyes. Patients with preexisting ocular hyperten-
sion may be at increased risk for postinjection IOP spikes.

In cases of CRAO that follow intravitreal injection, it can be 
difficult to determine the etiology with certainty. Transient 
IOP-related occlusion of the central retinal artery is a possibility. 
There is also growing evidence in the literature that anti-VEGF 
agents may lead to retinal arteriolar constriction. Given the 
very small number of reported postinjection retinal vascular 
events, the clinical consequences of these vascular changes are 
still unclear. Most patients who receive intravitreal injections are 
elderly or diabetic, with one or more comorbid risk factors for 
RAO including arterial hypertension, diabetes mellitus, carotid 
and coronary artery disease, tobacco use, and a history of cere-
brovascular accident.10

In the patient described here, a thorough evaluation was 
performed to rule out GCA and any cardiac or carotid source. 
Results were normal. This patient is a vasculopath with a history 
of significant peripheral vascular disease and moderate aortic 
stenosis, which may have increased his risk of complication. 
These risk factors independently predispose a patient to RAO, 
and their presence may also potentiate the effects of VEGF inhi-
bition on the already compromised retinal vasculature.

Previous reports have focused on retinal arterial constriction 
and vascular events after injection of bevacizumab or ranibizum-
ab. It is likely that aflibercept-mediated VEGF inhibition results 
in similar effects on the retinal vasculature, although evidence is 
lacking. This article represents the first reported case of CRAO 
after intravitreal aflibercept injection for neovascular AMD. 

Although they are rare, retinal vascular events should be 
considered as potential complications of intravitreal anti-VEGF 
therapy. Further research is warranted to evaluate the effect 
of VEGF inhibition on the retinal vasculature and to assess the 
clinical implications of these changes.  n
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