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Internal carotid artery occlusion should not exclude 
surgery

Maciej Gaciong, Agnieszka Pisarek, Krzysztof Bojakowski

Recent guidelines do not recommend revascularization of chronic 
internal carotid artery (ICA) occlusion [1]. However, patients with ICA 
occlusion have real risk of a new stroke, and in a retrospective, popula-
tion-based study of symptomatic ICA occlusion, prevalence of cerebral 
infarction during follow-up was 8% at 30 days, 10% at 1 year, and 14% 
at 5 years [2]. This article describes a case of a symptomatic patient with 
ICA occlusion who underwent successful carotid endarterectomy (CEA) 
with resolution of symptoms and an uneventful clinical course in the 
following 2 years. 

A 62-year-old man was admitted to the neurological department be-
cause of episodes of amaurosis fugax in the left eye. The patient had 
a history of hypertension, type 2 diabetes, smoking and benign prostatic 
hyperplasia. Multi-slice computed tomography (CT) angiography revealed 
short occlusion of the left ICA bulb (Figure 1 A), and baseline CT showed 
mild hypodensity of cerebral white matter of the parietal lobes, more se-
vere on the left side, described as characteristic for insufficient cerebral 
circulation. The patient was initially qualified for medical treatment (as-
pirin, statin). Because of repeated recurrence of neurological symptoms, 
color duplex carotid ultrasonography was performed. It showed a short 
< 20 mm segment with atherosclerotic plaque causing high-grade ste-
nosis or occlusion in the proximal segment of the left ICA and a possible 
patent lumen in the distal cervical part. The patient was qualified for 
left carotid endarterectomy. Surgery was performed with regional anes-
thesia and brain function was monitored by the level of consciousness 
and motor activity in the upper limb on the contralateral side of the 
body. There were no symptoms of cerebral ischemia that would have re-
quired placement of a carotid shunt. During surgery, occlusion of a short  
(15–20 mm) segment of the left ICA was found. Also, a small artery (out-
er diameter around 1 mm) originating from the posterior wall of the ICA, 
above the occluded segment, was detected. The atheromatous plaque 
was removed and the ICA was closed with a carotid patch. The postop-
erative course was uneventful, and the patient was discharged on the 
second postoperative day. During the follow-up period no episodes of 
amaurosis fugax or other neurological symptoms occurred. Ultrasonog-
raphy and CT angiography performed 6 months after surgery revealed 
a patent left ICA (Figure 1 B). The patient had no neurological symptoms 
during 2 years of follow-up. 

Although asymptomatic ICA occlusion is considered to have a relative-
ly benign course, symptomatic occlusion increases future risk of stroke. 
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According to the results of Powers et al., ischemic 
stroke occurred in 1 (3.3%) of 30 never-symptom-
atic patients  and in 15 (18.5%) of 81 symptomat-
ic patients [3]. Other studies show annual stroke 
rates as high as 20% at the time of occlusion to 
approximately 5–10% after 1 year. 

There are several mechanisms potentially con-
tributing to post-occlusion ischemic events. It has 
been hypothesized that these episodes are caused 
by embolism either from the stump or from ath-
erosclerotic plaques in the common or external 
carotid artery, which can be carried through the 
collateral pathways to the ipsilateral hemisphere 
or retina. In addition, it has been shown that some 
embolisms can form on the distal tail of the oc-
cluded ICA. Embolism probably accounts for almost 
2/3 strokes in patients with ICA occlusion [2, 4]. 

Normally, the ICA has no branches in the neck, 
so in case of typical total occlusion, the whole 
cervical segment to the first intracranial patent 
branch is blocked. However, as observed in the 
case of our patient, different anatomical variants 
of the ICA and its collaterals can be found. Atypical 
branches of the ICA were detected in fewer than 
1% of subjects. These additional branches create 
potential alternative routes for embolic material, 
and the possibility of their presence should be 
considered in patients with an occluded ICA [5, 6]. 

There is also a possibility of pseudo-occlusion with 
minimal flow undetected during imaging studies.

Rarely, spontaneous revascularization can oc-
cur due to the formation of a  vascular network 
between the atherosclerotic plaque and the vasa 
vasorum. These new collaterals can be a  new 
route of stroke-triggering unstable atherosclerot-
ic plaque debris [7]. Ischemic symptoms after ICA 
occlusion may result from compromised cerebral 
blood flow due to insufficient perfusion via the 
circle of Willis, the ophthalmic artery or the lep-
tomeningeal collaterals. 

During the past decades, occluded carotid ar-
teries were treated surgically with CEA or bypass 
anastomosis. These studies mostly include patients 
with acute occlusion of the ICA and reported minor 
clinical benefits despite a high patency rate [8, 9]. 

There are also reports of single cases or small 
series of patients who underwent successful en-
dovascular revascularization of an occluded ICA. 
In a group of 8 patients with symptomatic ICA oc-
clusions (mean duration: 2.5 months) angioplas-
ty and stenting was successful in 7 of 8 patients. 
There were no periprocedural complications, and 
improvement of ipsilateral cerebral hemodynam-
ics was observed. However, asymptomatic minor 
strokes were found on an magnetic resonance im-
aging (MRI) scan in 6 out of 8 patients [10].

Figure 1. A – Calcifications in the bulb and occlusion of the left internal carotid artery. Narrow 2 mm flow reappears 
above the bulb. B – Patent left internal carotid artery 6 months after the procedure
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In conclusion, patients with total ICA occlusion 
remain at increased risk of cerebrovascular inci-
dents. In our opinion, it is possible to select a group 
of patients with ICA occlusion, who would benefit 
from surgical revascularization. Especially, symp-
tomatic subjects with a  short occluded segment 
of the ICA, with a patent distal cervical part of the 
artery, can be managed by bypass or CEA. Exam-
ination with multi-slice CT angiography or angiog-
raphy is necessary for evaluation of the morphol-
ogy of the occluded segment and the presence of 
rare anatomical variants of ICA branches and col-
laterals. Measurement of cerebrovascular reserve 
using transcranial Doppler and MRI could identify 
asymptomatic patients who are at greater risk of 
stroke due to cerebral hypoperfusion or embolism.
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