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Abstract 

 
Embolization of cholesterol material from atherosclerotic plaques lining the walls of major arteries 
causes different types of cholesterol embolization syndromes (CES), depending on the organs being 
involved. CES is most frequently found after cardiovascular procedures and less common after 
carotid surgery. We describe a case of a 65 –year old heavily smoker male patient of Caucasian 
origin with high grade symptomatic carotid stenosis. Duplex Doppler examination and angio-CT 
showed more than 90% unstable plaque in the right carotid artery. Clinically, he presented three 
transient ischemic attacks (TIA) in the past 2 years, the last one two months before surgical 
procedure. Carotid endarterectomy (CEA) was performed in local anaesthesia without using shunt 
and primary closure.  Postoperative period was complicated in the second day by important visual 
deterioration in the right eye and the patient was referred to the Ophthalmological Department. In 
the indirect ophthalmoscopy of the right eye, a whitening of the superior retinal artery area and 
many cholesterol plaques was noted. Additionally, performed OCT and fluorescein angiography 
confirmed a diagnosis of retinal embolization syndrome. The present case report shows that there is 
a rare possibility of embolic retinal arteries occlusion (RAO) due to CES as a complication of the 
surgical restoration of internal carotid artery.  
 

Keywords: cholesterol embolization syndrome (CES), carotid endarterectomy (CEA), retinal 
arteries occlusion (RAO) 
 

 

Introduction 
 
Cholesterol embolization syndrome (CES) 
refers to the embolization of cholesterol  
 
 
 

 
crystals from ruptured atherosclerotic 
plaques lining the walls of proximally located 
arteries.  The most common physical findings 
are cutaneous manifestations, and the most 
common procedures having high rate of CES 
are cardiovascular procedures [1]. 
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The clinical expressions of the disease vary 
according to the occluded area. The skin of 
the lower limbs, abdominal organs and 
kidneys are the most frequently involved 
organs with expressions of acrocyanosis, 
livedo reticularis and kidney failure, although 
symptoms may also appear in the brain and 
skeletal muscles. Retinal embolization after 
carotid endarterectomy (CEA) is extremely 
rare. Only one case of such complication has 
been published so far and it concerned a 
central retinal artery occlusion (RAO) [2].  
 
We present a case of retinal embolization 
syndrome as a postoperative complication 
occurring after a surgical restoration of 
internal carotid artery. 
 
Case Presentation 

 
We describe a case of a 65 –year old heavily 
smoker male patient with stable coronary 
artery disease (CAD), hypertension and high 
grade symptomatic carotid stenosis. The 
preoperative work-up included neurological 
examination, duplex ultrasonography and 
contrast arteriography. Duplex Doppler 
examination and angio-CT showed more than 
90% unstable plaque having heterogeneous 
morphology in the right carotid artery. The 
patient had a combination of aspirin and 
statin treatment. The total cholesterol level 
was 180 mg/dL (HDL – 50 mg/dL, LDL – 110 
mg/dL) on the day of admission.  
 
The left carotid artery and both vertebral 
arteries were patent without reverse flow or 
any significant haemodynamic changes.  
Clinically, he presented three transient 
ischemic attacks (TIA) in the past 2 years, the 
last one two months before surgical 
procedure. CEA was performed in loco-
regional anaesthesia with combined cervical 
plexus block without using shunt.  
 
The skin incision was made parallel to the 
anterior border of the right 
sternocleidomastoid muscle. Exposure and 

clamping of the common carotid artery 
(CCA), external carotid artery (ECA) and ICA 
were made in the usual way. Next systemic 
heparinization was used. A right – angled 
buldog clamp controlled the ICA beyond the 
distal end of the atheromatous plaque. The 
incision was made parallel to the axis of the 
ECA. The atheroma was separated and 
detached. 
 
The arteriotomy was repaired with a 7-0 
prolene suture and patch angioplasty. 
 
The duration of ICA clamping was 
25 minutes. An intraluminal shunt was not 
used in this procedure. 
 
A bolus of heparin (5000 U) was 
administered prior to ICA clamping, and 
protamine was administered at the end of 
surgery. 
 
Blood pressure was stable in a range 20% of 
the preoperative level throughout the 
procedure. 
 
The postoperative period was complicated in 
the second day by important visual 
deterioration in the right eye and the patient 
was referred to the Ophthalmological 
Department. Control ultrasonography 
screening detected any new morphologic 
alterations in the extracranial part of carotid 
end vertebral arteries. Echocardiography 
examination did not reveal an embolic source 
or any valve lesions. No hematological and 
ECG abnormalities were identified. 
 
On the initial ophthalmic evaluation best, the 
corrected visual acuity in a right eye was 0.2 
and in a left eye – 0.9. Intraocular pressure in 
both eyes was within normal limits. Anterior 
segment examination revealed slight lens 
opacity in both eyes. In the indirect 
ophthalmoscopy of the right eye, multiple 
cholesterol plaques in vessels of superior 
hemispheral region and a whitening of 
superior retinal artery area were noted.  
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Figure 1. Colour Fundus Photograph of the Right Eye Presenting Many Sites of Embolic 

Material Prominently Visible within the Retinal Arterioles in the Superior Branch of Retinal 

Artery. There is a Broad Area of Retinal Edema in the Region Supplied by the Occluded 

Arteries. 

 
The left eye had all signs of a second stage of 
hypertonic angiopathy. 
 
We performed optical coherence tomography 
(OCT) examination using Zeiss Cirrus HD-
OCT and fluorescein angiography using 

Heidelberg Retina Angiograph 2 device. In the 
OCT scans of the right eye, thickening of the 
inner retinal layers – typical for retinal artery 
occlusion – in the clinically visible 
abnormality area was present. 

 

 
 

Figure 2. OCT Image of the Right Eye with Thickening of the inner Retinal Layers in the 

Superior Part of the Macular Region 



International Journal of Case Reports in Medicine                                                                                            4 
 
 
 
 

 
_______________  
 
Joanna Dolar-Szczasny, Anna Święch-Zubilewicz, Tomasz Żarnowski and Jerzy Mackiewicz (2015), 
International Journal of Case Reports in Medicine, DOI: 10.5171/2015.735328 

 
Fluorescein angiography revealed delayed 
filling of many arterioles from the superior 
branch of the retinal artery and the 

concomitant oedema surrounding the 
superior branch of the central artery in the 
right eye. 

 

 
 

Figure 3. Fluorescein Angiography Composite Image Showing Delayed Filling of Affected 

Retinal Vessels with Some of them Showing Segments without Perfusion. Infarcted Retina is 

Oedematous with Blocked Background Fluorescence. 

 
The presented additional examinations 
confirmed the diagnosis of retinal 
embolization syndrome in the right eye. We 
decided to implement standard treatment for 
retinal artery occlusion disorders. 
 
Despite the immediate lowering intraocular 
pressure therapy (anterior chamber 
paracentesis + timolol eye-drops topically 
and 2 tablets of acetazolamide administered 
orally) during follow-up, after 1, 3 and 6 
months we did not observe any distinct 
improvement in visual acuity. 
 

Discussion 

 

The two main clinical manifestations of CES 
are peripheral cutaneous involvement and 
acute renal insufficiency. The precise clinical 
syndrome depends on the location of the 
source of embolism. Since the abdominal 
aorta is the most common location of 
atherosclerosis, the kidneys, visceral organs, 
and lower extremities are commonly 
involved. Atheromas of other arteries, such as 

the ascending aorta or the carotid, may result 
in emboli, producing neurologic, retinal, or 
cardiac symptoms. The risk factors for CES 
include advanced age, smoking, hypertension, 
diabetes mellitus, hyperlipidemia, and 
peripheral vascular disease. CES is seen 
following invasive vascular procedures as in 
our patient, thrombolytic therapy, or 
anticoagulants, but may occur spontaneously 
as well [1]. 
 
CES has been observed after both surgical 
CEA and percutaneous carotid stenting. Most 
perioperative complications are ischemic 
cerebral lesions and they are due to CES or 
hypoperfusion from carotid clamping, being a 
part of the surgical procedure. On the 
contrary, the events in the later postoperative 
period are related to thromboembolism from 
the newly debrided arterial walls or 
dissection of an intimal flap [3]. 
 
Carotid stenting is emerging as an alternative 
procedure to carotid endarterectomy in 
patients with significant carotid artery 
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stenosis. Nevertheless, still numerous 
microemboli can be shed during carotid 
angioplasty [4]. The risk of periprocedural 
ischemic strokes due to embolism after 
carotid stenting is about 5%. This risk is 
nowadays considerably lowered due to the 
use of embolism protection devices [5-7]. 
 
The most common cause of RAO is embolism. 
In stable conditions (without any invasive 
procedures), the carotid artery and the heart 
are the most common sources. Carotid artery 
disease can cause RAO by three mechanisms: 
embolism, hemodynamically and serotonin 
induced arterial spasm. The major source of 
emboli is plaques in the carotid arteries, like 
in the present case, and much less frequently 
stenosis. On the contrary, during and after 
cardiovascular procedures, embolic material 
originates from other arteries [8-10].  
 
Atheromatous plaque embolism may occur at 
the time of CEA procedure when plaque 
material dislodges and embolizes to 
intracranial vessels, like central retinal artery 
or branches of retinal artery. It may also 
occur at a later time as it happened in our 
case.  
 
In the present case, clinical evaluation 
suggests that cholesterol plaques moved 
during CEA are the main cause of retinal 
embolization. It is uncommon according to 
the fact that most CESs happen after 
endovascular procedures and are attributable 
to endovascular catheter usage. 
 

Conclusions 

 
The present case report shows that there is a 
rare possibility of RAO due to CES as a 
complication of the surgical restoration of 
ICA. Detached intravascular embolic material 
in the reopened artery is probable cause of 
this complication.  
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