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·Letter to the Editor·

Central retinal artery occlusion after endovascular coil 
embolization for internal carotid artery aneurysm
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Dear Editor,

W e are writing this letter to report an unexpected rare 
case of central retinal artery occlusion (CRAO) 

happened after stent-assisted coiling for internal carotid artery 
(ICA) aneurysm in a female patient. CRAO is a devastating 
ocular emergency with poor visual prognosis and no universal 
accepted treatment at present. CRAO is usually associated 
with arterial hypertension, diabetes mellitus, renal disease, 
ischemic heart disease, carotid artery disease and trauma[1-2]. 
However, our case occurred accidentally following a carotid 
artery aneurysm surgery. The study followed the tenets of the 
Declaration of Helsinki and informed consent was obtained 
from the patient.
A 55-year-old female was diagnosed as the right ICA aneurysm 
identified using cerebral catheter angiography in August 
2018. The size of the aneurysm was about 4.2×3.8×3.2 mm3 
and its neck was 3.9 mm wide. The right ophthalmic artery 
(OphA) originated from the part opposite to the aneurysm at 
the right ICA (Figure 1A, 1B). Previously abnormal systemic 
or ophthalmic history was denied. When endovascular stent-
assisted coiling of the ICA aneurysm was performed, any 
surgical complications were not noticed. Intra-operative ICA 
angiograms demonstrated the competence of the OphA with 
choroidal blush after complete obliteration of the aneurysm 
by endovascular coils embolization (Figure 1C, 1D). Heparin 
infusion was continuously applied during and after the surgery.

Unfortunately, when the patient woke up from general 
anesthesia, she noticed blurred vision with her right eye. 
Twelve hours after surgery, she complained about not able to 
see with her right eye to her attending doctor. Patient’s blood 
pressure, glucose, lipid and coagulation profiles, as well as her 
erythrocyte sedimentation rate and C-reactive protein were all 
checked within normal levels. Her visual acuity diminished 
prominently to counting fingers and lost light reflexes in her 
right eye. Her best-corrected visual acuity (BCVA) was 20/20 
(Snellen equivalent) in the left eye. Intraocular pressure was 
normal and the anterior segment findings were unremarkable 
for both eyes except no direct light reflex of the right pupil. 
Fundus examination of the right eye revealed retinal edema and 
patched cotton-wool spots in the posterior retina (Figure 2A, 
2B). Fundus fluorescein angiography (FFA) detected slightly 
delayed perfusion at the artery phase and artery branches were 
partially occluded at the arteriovenous phase. At the late phase, 
fluorescence leakage and staining occurred segmentally in 
arteriolae and the optic disc, which differed from complete 
artery block (Figure 2C-2F). Spectral domain optical coherence 
tomography (SD‑OCT) revealed an irregular macular edema 
with a hyperreflective, thickened inner retina (Figure 3). 
Considering therapy window and side effects of intra-arterial 
thrombolysis, the patient was immediately given conventional 
treatment, including ocular massage, intraocular pressure-
lowering agents (Carteolol Hydrochloride, Methazolamide), 
oxygen inhalation, vasodilators (Nitroglycerine, Alprostadil, 
Cinepazide Maleate) and neuroprotective agent (Cobamamide), 
but these therapies did not show any positive effectiveness. 
One week later, edema was mostly relieved as shown in OCT 
images (Figure 3). However, visual acuity of her right eye 
remained counting fingers. The patient was asked to return for 
follow up, but she was not back.
Conventional treatment modalities for CRAO are widely used, 
although its efficacy for visual outcome has not been clearly 
proved[3]. On the other hand, intra-arterial and intravenous 
thrombolysis has demonstrated variable results for improving 
visual acuity. However, the use of thrombolytics in CRAO 
remains controversial because of its potential side effects as 
hemorrhagic or ischemic complications of the brain[4], as well 
as major methodological flaws in most of thrombolysis studies, 
as the absence of a well-designed randomized controlled 
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study[5]. Therapeutic window for rescuing retinal ischemia is 
another important issue. Animal model studies have suggested 
ideal therapeutic window is less than 4h. Six-hour therapeutic 

window might be suggested for patients with incomplete 
CRAO[6].
CRAO caused by intracranial aneurysm embolism has rarely 
been reported. Kim et al[7] reported a case of CRAO associated 
with peripheral OphA aneurysm. Patient complained of sudden 
visual loss to light perception for 15h. After urgent intra-

Figure 1 ICA angiograms and three-dimensional reconstructed images  A: Cerebral catheter angiography shows an aneurysm in the right 
ICA and the OphA originates from the opposite part; B: Three-dimensional reconstructed images demonstrate a wide necked ICA aneurysm, with 
the size of 4.2×3.8×3.2 mm3; C, D: ICA angiograms immediately after complete obliteration of the aneurysm by endovascular coils embolization 
show OphA and the posterior eye bulbs, a phenomenon known as choroidal blush (two white arrowheads) proved the patency of the OphA. 

Figure 2 Fundus photography, FFA after coils embolization  A, B: 
Color fundus photograph of the right eye shows edema and cotton-
wool spots in the retina; C, D: FFA detected slightly delayed perfusion 
at the artery phase (19s) and arteriole branches were partially 
occluded at the arteriovenous phase (37s); E, F: At the late phase, 
fluorescence leakage and staining occurred segmentally in arteriolae 
and the optic disc. 

Figure 3 SD-OCT images at different stages of CRAO  A, B: OCT 
presents an irregular macular edema with a hyperreflective, thickened 
inner retina before treatment; C, D: Two days after CRAO, macular 
thickness slightly decreased; E, F: Retinal thickness nearly recovered 
one week after CRAO.
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arterial thrombolysis therapy, patient visual acuity marginally 
improved to hand motion in 4mo follow up. 
Most common complication of coil embolization for cerebral 
aneurysms is thrombo-embolic stroke. In rare cases, these 
strokes could be presented as CRAO. The visual prognosis for 
CRAO following coil embolization is not well established. A 
latest review of 9 cases demonstrated that, for patients with 
visual loss occurred immediately after coil embolization, 
their final visual acuity could virtually recover to pre-CRAO 
baseline. In contrast, if visual loss occurred several hours or 
days after surgery, visual acuity was unlikely to recover with 
either conventional treatment or intra-arterial thrombolysis[8]. 
In our case, embolism from ICA aneurysm sac or microcatheter 
caused endothelial injury was the probable etiology. After 12h 
of visual loss, conventional treatment was not effective and 
visual acuity remained as counting fingers.
We would like to highlight that during endovascular stent-
assist coiling embolization of the ICA aneurysm, the risk of 
visual loss due to thromboembolic complications at OphA 
cannot be ignored, either after surgery or in the follow up period. 
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