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Objective: Although chronic carotid artery occlusion seems to be associated with 
significant risk of ischemic stroke, revascularization techniques are neither well 
established nor widespread. In contrast, extracranial-intracranial bypass is common 
despite the lack of evidence regarding neurological improvement or prevention of 
ischemic events. The aim of current review is to evaluate the effectiveness of various 
methods of recanalization of chronic carotid artery occlusion.

Methods: Comprehensive literature search through PubMed, Scopus, Cochrane and 
Web of Science databases performed. Various parameters were assessed among 
patients underwent surgical, endovascular and hybrid recanalization for chronic carotid 
artery occlusion. 

Results: 40 publications from 2005 to 2021 with total of more than 1300 cases of 
revascularization of chronic carotid artery occlusion have been reviewed. Further 
parameters were assessed among patients underwent surgical, endovascular and 
hybrid recanalization for chronic carotid artery occlusion: mean age, male to female 
ratio, mean duration of occlusion before treatment, rate of successful recanalization, 
frequency of restenosis and reocclusion, prevalence of ischemic stroke postoperatively, 
neurological or other symptoms improvement and complications. Based on proposed 
through reviewed literature indications for revascularization and predictive factors of 
various recanalizing procedures, an algorithm for clinical decision making have been 
formulated.

Conclusions: Although treatment of chronic carotid artery occlusion remains challenging, 
current literature suggests revascularization as single option for verified neurological 
improvement and prevention of ischemic events. Surgical and endovascular procedures 
should be taken into account when treating patients with symptomatic chronic carotid 
artery occlusion.
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and Web of Science were searched up for articles 
describing treatment of CCAO. Full-text articles in 
English were included (Fig. 1). Analyzed article types 
were case reports, case series (>5 cases), retrospective 
and prospective trials, reviews when contained required 
data. Further parameters were assessed among patients 
underwent surgical, endovascular and hybrid recanali-
zation for CCAO: mean age, male to female ratio, mean 
duration of occlusion before treatment, rate of successful 
recanalization, frequency of restenosis and reocclusion, 
prevalence of ischemic stroke postoperatively, neuro-
logical or other symptoms improvement and complica-
tions. Recanalization was recognized as successful with 
the value of The Thrombolysis in Myocardial Infarction 
(TIMI) ≥2 and/or Thrombolysis in Cerebral Infarc-
tion (TICI) ≥IIb. Clinical improvement suggested with 
modified Rankin scale dynamic ≥1 postoperatively and/
or the absence of transitory ischemic attacks (TIA) or 
ischemic stroke at 12-month follow-up. SPSS vs. 23 was 
used for data analysis mostly by descriptive statistics for 
characterization of numeral data.

INTRODUCTION

Chronic carotid artery occlusion (CCAO) was 
reported to be associated with an annual risk of 6% to 
20% for ipsilateral recurrent stroke, despite intensive 
medical management.9)24) In the presence of substantial 
contralateral carotid artery stenosis, internal carotid 
artery (ICA) occlusion doubles the risk for subsequent 
contralateral stroke.3) Occlusion of cervical ICA causes 
chronic hypoperfusion and cerebral ischemia, extra-
cranial-intracranial (EC-IC) bypass surgery for this 
type of ischemia had been failed to show improvement 
by the results of cooperative study.20)34)46) Later studies 
confirmed inefficiency of EC-IC bypass in prevention 
of ischemic stroke despite role for revascularization in 
a highly selected group of patients in whom inadequate 
hemodynamics can be shown.1)11)14)21)38)40) According to 
Cochrane systematic review EC-IC bypass surgery in 
patients with symptomatic CCAO disease was neither 
superior nor inferior to medical care alone.10)

For two past decades increasing number of papers 
suggests advantages of CCAO recanalization compared 
to medical treatment or bypass surgery. Thus, in 
contrast to the only subjective improvement in patients 
who underwent bypass surgery, some studies shown an 
objective improvement in cognitive functions in patients 
after CCAO revascularization.8)27)51)

Since first described successful endovascular reca-
nalization of CCAO,45) numerous techniques including 
surgical, endovascular and hybrid with a wide range 
of indications and as well complications have been 
proposed. In this context it became necessary to review 
heterogenous data for future application to routine clin-
ical practice. The aim of current review is to systematize 
previously published information on treatment strat-
egies for CCAO and to establish algorithm for clinical 
decision making based on that data.

MATERIALS AND METHODS

Electronic databases of PubMed, Scopus, Cochrane Fig. 1. Methodology of literature search.
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RESULTS

Main characteristics of included studies 
40 publications with total number of 1305 cases, 

including 11 case reports, 14 case series, 14 original studies 
(8 retrospective and 6 prospective) and 1 review from 2005 
to 2021 matched the criteria with an increasing number 
of studies in recent 5 years (Fig. 2).

Most papers (28,688 cases) discussing endovascular 
treatment (ET) of CCAO, 8–hybrid surgery and 4 carotid 
endarterectomy (CEA). 57 cases of conservative manage-
ment also presented. There is a discrepancy between the 
number of patients and the number of cases of recanali-
zation by one method or another in some studies due to 
the fact that some patients had had occlusions on both 
sides which were recanalized. Data on studied popula-
tion, mean duration of occlusion before treatment, rate 
of successful recanalization, frequency of restenosis and 
reocclusion, prevalence of ischemic stroke postopera-
tively and complications summarized in Table 1.

Current literature mainly concerns occlusions caused 
by atherosclerosis. 34 cases (2.65%) of recanalization 
of radio induced occlusions presented with one partic-
ular case report32) focused on technique and nuances of 
endovascular recanalization of radio induced CCAO. 

It should be noted that successful recanalization rate in 
this subgroup was lower than the average among studies 
(63.8 versus 76%) with higher rate of vascular compli-
cations (12.25 versus 8%). All published cases of radio 
induced stenosis were treated by endovascular proce-
dures.

A total of 39 cases (3%) of common carotid artery 
(CCA) occlusions have been described among reviewed 
literature revascularized by either surgical or endovascular 
and hybrid methods. There were no substantial differ-
ences in recanalization rates and complications between 
studies dedicated to ICA and CCA recanalization.

Total improvement of neurological or cognitive func-
tions among patients with successful recanalization vary 
from 51.3% in ET group to 95.5 in hybrid group with 
median value of 87%.

Natural history
Natural history of CCAO hasn’t been well described. 

Xu et al.49) determined 4 categories for natural history 
of CCAO: I - sufficient collateral compensation with 
no impairment in the cerebrovascular reserve, the 
recurrence rate for symptoms is 2–8% annually; II - 
insufficient collateral compensation with damaged 
cerebrovascular reserve, the risk of ischemic symptoms 

Fig. 2. Distribution of papers published from 2005 to 2021.
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may be as high as 30% per year; III - effective collateral 
circulation compensation accompanied by emboli from a 
narrow common or external carotid artery, emboli from a 
proximal or distal ICA stump or emboli from a diseased 
contralateral artery; IV - spontaneous recanalization of 
carotid artery occlusion (CAO).

Effective leptomeningeal collateral circulation and the 
presence of more than 2 collaterals have been associated 
with good clinical condition without severe disability.44)

Previous ischemic event is also a predictive factor of 
recurrent stroke in patients with ICA occlusion while 
patients without previous ischemic events are at risk of 
0.3% per year in the publication-bias adjusted analysis.15)

Buslovich S et al.4) reported 3 cases of spontaneous 
recanalization of CCAOs transformed to high grade 
(95–99%) stenosis. Mechanisms of such recanalization 
hadn’t been well established wherein vasa vasorum 
formation proposed as possible one.4) In spite of the 

premise first advocated by Gomensoro et al. that “when 
a lesion progressed to complete thrombosis, there was 
no longer any possibility for emboli to pass into the 
distal circulation”,12) subsequent study of 154 cases 
of CCAO demonstrated 10.3% of recanalization at a 
median of 53 month. Furthermore, recanalization leads 
to significant neurological events by further emboli to 
the cerebral cortex.31)

Major neurological symptoms among patients with 
CCAO are: numbness or weakness in face or limbs, 
aphasia, impaired vision, loss of balance and dizziness 
and cognitive impairment, verified by standard assess-
ment scales (mini-mental state examination (MMSE), 
Montreal Cognitive Assessment (MoCA) and others).

Benefits of recanalization 
Successful recanalization of symptomatic CCAO 

lowered by about 80% the likelihood of thromboembo-

Table 1. General characteristics of the studies included in the review

Parameter CEA Endovascular Hybrid Total

N of studies
Case reports
Case series
Original trials
Reviews

4
0
2
1
1

28
10
10
8
0

8
1
2
5*
0

40
11
14
14
1

N of cases 344 642 282 1305

M/F 5/1

Mean age, years 63.7 63,4 60.3 62.8

Mean duration of occlusion, days N/A 132,5 65.6 120

Ischemic stroke postoperatively, % 3.8 6.4 0.5 4.8

Vascular complications, %
Dissection
Distal emboly
Asymptomatic ICA perforation
ICA perforation with SAH/ICH
CCF
Asymptomatic hyperperfusion
Hyperperfusion syndrome
Bradycardia with/without hypotension
Total rate of adverse events, %

N/A

2.2
1.25
0.5
1.6
4.1
0.5
0.5
1.8

11.7

0
0.5
0.5

1.85
0.5
6.9
0.5
0

3.7

1.14
0.65
0.4

1.14
2

1.8
0.3
1
8

Successful recanalization, % 91 68.1 83.3 76

Clinical improvement, % 66.2 51.3 95.5 87

Restenosis, reocclusion, % 3.0 16.1 6.2 7.1

Mean follow-up, month 38 10 8.7 10

One prospective trial corresponds both CEA and endovascular and hybrid groups concern to hybrid column on the basis of maximal patients treated by hy-
brid surgery. CEA, carotid endarterectomy; ICA, internal carotid artery; SAH, subarachnoid hemorrhage; ICH, intracerebral hemorrhage; CCF, carotid-cav-
ernous fistula
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lisms, compared with medical management.5) Kao HL et 
al.23) reported significant difference in cumulative events 
of TIA or any stroke or death at 7 years follow-up among 
recanalized and non-recanalized groups excluding 
patients with periprocedural events after endovascular 
procedure with almost 60% reduction of risk in recana-
lized group.

According to Fan et al.8) endovascular revasculariza-
tion is superior to conservative management in improve-
ment of neurological condition and cognitive functions. 
Prospective studies also revealed improvement in 
global cognitive function, attention and psychomotor 
processing speed in patients with CCAO after successful 
carotid artery stenting.8)27)51)

Hasan D et al. revealed substantial decrees of systolic 
blood pressure in patients with CCAO after successful 
recanalization.16) This unobvious consequence of reca-
nalization is, however, significant in reducing end-organ 
damage such as retinopathy, left ventricular hypertrophy, 
impaired renal function and other.

According to Hu Y et al.,18) even the external carotid 
artery (ECA) recanalization could have significant 
impact on neurological presentation among patients 
with chronic CAO.

Outcome prediction models 
Few studies described predictive systems for recanal-

ization of CCAO: 1 – for CEA, 4 – for ET and 3 – for 
hybrid surgery.

Results of retrospective analysis of predictive value 
of color Doppler flow imaging made by Liu Y et al.30) 

suggests length of the occlusion and proximal to distal 
diameter ratio as criteria for successful CCAO recanali-
zation by CEA.

According to Chen et al., no history of neurologic event, 
nontapered stump, distal ICA reconstitution by contralat-
eral injection, and distal ICA reconstitution at communi-
cating or ophthalmic segments were identified as inde-
pendent negative predictors for technical success of ET.6)

Fan et al.8) described 3 types of CCAO depending 
on its length with regard to ET: type 1 is located at the 
cervical segment, easy to manipulate with, a single stent 

may be sufficient to recanalization; type 2 – occlusion 
stretches from cervical to the petrous segment, with two 
or more stents required; type 3 – from C1 to ophthalmic 
or communicating segment, which is most difficult and 
carries substantial risk. Thus, recanalization rate of 73% 
in the patient series of Kao et al.23) could be explained by 
inclusion of patients with occlusion at the cavernous to 
petrous portions of ICA.

As shown by Lee et al.,25) complication rate of endo-
vascular revascularization increased dramatically when 
occlusion reached clinoid segment of ICA (C5 according 
to the Bouthillier classification). Among this group it 
had been higher rates of technical failure (48%), peripro-
cedural complications (22%), and reocclusion (92%), 
which cancel out the overall benefit of recanalization.

Based on 100 consecutive cases of CAO, Hasan D et 
al.16) proposed a radiographic classification of CCAO 
that could be applied to predict the success of revas-
cularization using endovascular technique. Four types 
of occlusions were distinguished: type A – occlusion 
of the cervical ICA is tapered with proximal lumen 
patency and cavernous and/or petrous segments are 
reconstructed; type B - occlusion of the cervical ICA is 
not tapered, immediate proximal portion of ICA lumen 
is patent and cavernous and/or petrous segments are 
reconstructed; type C – occlusion is at the CCA bifur-
cation, cavernous and/or petrous segments are recon-
structed; type D is the same as type C, except no recon-
struction of the cavernous and/or petrous segments. 
Application of proposed classification to clinical practice 
revealed recanalization success rate of 100% in types A 
and B, and much more challenging procedures in types 
C and D with success rates of 50 and 25% respectively 
and higher complication rate.16)

Zanaty M et al. reported successful and complica-
tions free recanalization of Hasan type C occlusions via 
hybrid surgery and proposed bypass surgery for type D 
patients.51)

As shown by Liu B et al.,29) hybrid recanalization would 
be more likely to be unsuccessful if the ICA was occluded 
at the ophthalmic or supraclinoid segment and the 
thrombus lesion extended to the cervical segment. 
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Possible markers of plaque localization in supraclinoid 
segment are absence of collateral blood flow through 
ophthalmic anastomosis and anastomotic blood flow 
from the contralateral carotid artery through the ante-
rior communicating artery or from the vertebrobasilar 
artery through the posterior communicating artery.

High occlusions reported to be hardly recanalized 
either by hybrid procedures. The success rates of distal 
ICA recanalization at the petrous segment or below, 
cavernous segment, and clinoid segment or above were 
100, near 30, and less than 15%, respectively in major 
case series.50) The results demonstrated that the level 
of distal ICA reconstitution was the only independent 
factor affecting the success of hybrid surgery.50)

According to Li J et al.26) the technical success rate of 
recanalization of nontaper or nonstump chronic ICA 
occlusions with hybrid technique is better than that with 
endovascular interventions, with fewer perioperative 
complications.

Despite some studies revealed dependence of recanal-
ization rate on duration of occlusion,50) further research 
needed to determine the optimal time for recanalization.

Surgical revascularization
5 studies described results of surgical CCAO revascu-

larization by CEA with 4 focused on CEA as the only 
treatment option and 1compared to ET and hybrid 
surgery. There are 1 systematic review, 2 case series 
and 2 trials (1 retrospective and 1 prospective). Most 
presented cases concern atherosclerotic ICA occlusions 
while 29 cases (8.4%) of CCA occlusions were also 
described. High recanalization rate (91%) seems to be 
associated with rigorous selection of patients under-
went CEA: only patients with short-length occlusions 
were considered candidates for surgery. Thus, CEA was 
shown to be an alternative to ET in cases of segmental 
extracranial ICA occlusions.2) Two important prerequi-
sites for successful segmental ICA occlusion CEA were 
proposed: visualization of distal ICA and fully patent 
and functional circle of Willis.2)

Endovascular recanalization 
ET remains most studied method for recanalization of 

CCAO with more than 600 cases described in literature. 
Endovascular recanalization compares favorably with 

surgical treatment by using local anesthesia and minimal 
invasiveness,45) although some authors also suggests 
regional cervical block for CEA.35) Another advantage is 
that it’s application is not limited by extracranial portion 
of ICA.

Numerous technical equipment presented for CCAO 
ET, including guidewires, microcatheters, balloons, 
stents and emboli-protecting devices. Principle scheme 
of endovascular recanalization comprises: plaque pene-
tration by guidewire and passage of microcatheter, 
balloon angioplasty and telescopic stenting of affected 
segment and aspiration of thrombi and atheromatous 
masses. Prevention of distal emboly usually achieved 
by preceding balloon occlusion of ECA and CCA while 
some authors prefer reversion of blood-flow from CCA 
to femoral vein. Usage of distal emboly protection 
devices is mandatory but often restricted by ICA diam-
eter distal to occlusion. According to Lin et al. using of 
distal protection systems available in 73% of cases.28)

Most common complications of ET are (in descending 
order): distal emboly, perforation of ICA, dissection, 
bradycardia with hypotension and carotid-cavernous 
fistula (CCF). Current literature presented with 1 case 
of dissection hindering revascularization, 2 lethal 
subarachnoid hemorrhage and 2 lethal intracerebral 
hemorrhage. Asymptomatic dissections, perforations 
and so-called minor complications are much more 
common.

Few tips proposed to decrease complications rate of 
endovascular procedures. In particular, Rostambeigi et 
al. advocated using of ultrasound guidance to improve 
the outcome of the endovascular procedures in high-risk 
patients with carotid occlusion.36) Nico et al.32) suggests using 
of echographic control to avoid the subintimal progres-
sion of the guidewire while entering the internal carotid 
at the end of the common carotid artery. Additionally, 
uncommon technique of a long dilatation balloon had 
been proposed for less traumatic, homogeneous dilata-
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tion of the entire segment.
Although complicated cases of CCAO could be 

challenging for ET, well-trained specialists have wide 
opportunities for interventions. Thus, extraordinary 
experience of retrograde recanalization of chronic 
ICA occlusion presented by Uno T et al.48) Transradial 
approach had been used for passing the occlusion site by 
guidewire from distal to proximal direction via vertebral 
and posterior communicating arteries, which allowed 
to complete the endovascular embolization attempt 
initially undertaken by the femoral approach.

Hybrid surgery 
Determination of true lumen of the ICA and traversing 

a long occlusive lesion without incurring additional arte-
rial injury remains challenging regarding endovascular 
recanalization of CCAO.28)36) Therefore, Shih YT et al.41) 
introduced hybrid technique for recanalization of CCAO 
with more success and fewer complication rate. Main 
advantage of hybrid revascularization is the possibility 
for reconstruction of proximal ICA via standard CEA 
with ongoing application of endovascular technique for 
opening of inaccessible for direct surgery regions.

Jiang et al.22) reported successful recanalization of 
83.3% of CCAO using combined (endovascular proce-
dure + CEA) approach rather than 35.7% from the initial 
ET or CEA along. 75 and 69% successful recanalization 
were seen in type C and D occlusions respectively. The 
cumulative probability of stroke and death within 30 
days plus ischemic ipsilateral stroke beyond 30 days at 
6 months and 1 year of 5.1% was much lower than 21% 
of the surgical arm, and 22.7% of the medical arm in the 
carotid occlusion surgery study (COSS) trial.46)

Complications 
Overall complication rate among reviewed studies 

were 8% including dissections both symptomatic and 
clinically silent, CCFs, intraoperative distal emboly, 
ICA perforations, hyperperfusion syndrome and brady-
cardia with hypotension. Mean declared rate of vascular 
complication was 8.4% (range from 0 to 40%) and 
related to studies on ET. Few complications of CEA and 

hybrid surgery reported. Most of them were asymp-
tomatic hyperperfusion, neck hematoma and recurrent 
laryngeal nerve injury. 

Few authors described new bright spots on diffusion- 
weighted imagings (DWIs) after endovascular CCAO 
revascularization, most of them become clinically 
silent.42)

Most cases of total ICA occlusion characterized by 
hemodynamic compromise which according to Ogas-
awara and colleagues was the strong predictor of post-
operative hyperperfusion syndrome.33) Transcranial 
doppler intraoperatively and daily after intervention 
with evaluation of blood-flow velocity of medial cerebral 
artery (MCA) is essential for earlier revealing of hyper-
perfusion syndrome. Diagnostic criterion for hyperper-
fusion syndrome is twofold and more increase in the 
MCA mean flow velocity after revascularization of the 
internal carotid artery.39)

Frequent complication of CCAO recanalization is 
carotid-cavernous fistula formation. CCF may occur in 
4% of endovascular CCAO recanalization. According 
to Chen et al., female gender and carotid reconstitu-
tion distal to ophthalmic segment both predicts CCF 
occurrence.6) Iatrogenic CCF in this situation is usually 
self-limited with benign clinical course.

According to Hudson et al., balloon angioplasty of the 
proximal cervical ICA is strongly associate with peripro-
cedural bradycardia (including asystole and symptom-
atic cases), while no incidence of bradycardia was seen 
during/after hybrid recanalization.19) 

Proposal of algorithm for clinical decision making 
Based on proposed through reviewed literature indi-

cations for revascularization and predictive factors of 
various recanalizing procedures, an algorithm for clin-
ical decision making have been formulated (Fig. 3). 
According it symptomatic cases of CCAO should be 
treated conservatively for 3 weeks. If second assess-
ment reveal symptoms of TIA through 3 weeks period, 
persistent neurological deficit or cognitive impairment, 
it should be considered for revascularization procedure. 
The final choice of procedure should be based on type 
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of occlusion by Hasan,51) assessed through computed 
tomography angiography (CTA). Hasan type A and B 
occlusions are characterizing by favorable outcome and 
could be recanalized by CEA or endovascular proce-
dure. Revascularization of Hasan type C occlusions 
is much more challenging and requires application of 
hybrid technique. Hasan type D occlusions, according 
to literature, has few perspectives for successful revascu-
larization and should be considered for bypass surgery 
or further conservative treatment. Asymptomatic cases 
of CCAO as well as successfully recanalized should 
underwent continuous medical therapy and thorough 
follow-up, including neurological examination, cogni-
tive assessment, color Doppler flow imaging, CTA and 
assessment of cerebral perfusion.

Significant risks of complications and further neuro-
logical deterioration should be taken into account and 
discussed before procedure. Nonetheless, symptomatic 

patients with Hasan type A, B and C occlusions who 
didn’t succeed with best medical management should be 
considered as candidates for revascularization.

DISCUSSION

The mechanism of stroke in patients with CCAO 
occlusions could be related to violation of microcircula-
tion due to hemodynamic compromise and inadequate 
cerebral perfusion via collateral vessels.23) Two types 
of hemodynamic failure had been described among 
patients with CCAO. Type I associated with lack of 
hemodynamic reserve, which could be assessed by blood 
flow studies, including  computed tomography perfu-
sion; magnetic resonance imaging perfusion, Xenon 
CT and single photon emission computed tomography 
(SPECT) combined with vasodilator challenge (acet-

Fig. 3. Proposed algorithm for clinical decision making based on review.
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azolamide or hypercapnia). Type II hemodynamic 
failure is collapse of vascular reserve in combination 
with increased oxygen extraction fraction measured 
by PET. This type of failure is much more complex for 
assessment due to requirement of cyclotron to generate 
O15. As shown by Grubb et al.,13) up to 28.2% of patients 
with CCAO in association with type II hemodynamic 
failure could be at risk of ipsilateral stroke over a mean 
follow-up period of 31.5 month. It’s much exceed 4.7% 
risk in patients with type I failure. Based on these data, 
the indication for revascularization in asymptomatic 
patients with CCAO and type I hemodynamic failure 
is questionable.17) If ipsilateral-to-contralateral oxygen 
extraction fracture ratio is greater than 1.13 or symp-
tomatic patients with stage I or II hemodynamic failure, 
surgical treatment is usually recommended.50)

Reversal of ophthalmic artery flow direction has been 
shown as another good marker of hemodynamic insuf-
ficiency caused by proximal ICA occlusion.37) According 
to Kao et al., it takes place in 87% of patients with CCAO 
and resolved after successful recanalization in 80% of 
cases.23) Furthermore, failure to flow normalization was 
found to be a good marker for in-stent reocclusion. 
Therefore, duplex ophthalmic flow analyzes is important 
for follow-up evaluation of patients after endovascular 
CAO recanalization.

Earlier attempts of surgical revascularization by CEA 
shown significant failure rate and risk.7)47) Thompson 
et al. reported the results of CEA in 118 patients with 
chronic CAO.47) Recanalization was achieved in 41% with 
a mortality of 6.2%. First surgical recanalization through 
CEA with additional use of Fogarty balloon-catheter was 
performed Shucart and Garrido in 1976.43)

Previous studies showed effectiveness of recanalization 
of chronically occluded subclavian and iliac arteries. 
Furthermore, regarding hypothesis of Terada et al., rate 
of restenosis depends on diameter of the native artery: 
if it’s grater then 3 mm, the restenosis rate will be low. 
Therefore, the restenosis rate can be supposed to be low 
in the totally occluded cervical ICA.45) Before 2005 endo-
vascular recanalization of the totally occluded cervical 
ICA in chronic stage hadn’t been reported because of the 

risk of embolic stroke related to the recanalized artery,45) 
although it should be noted, that according report of Lin 
et al.,28) first patients were treated since October 2002. 
Since first described successful endovascular recanal-
ization of chronically occluded ICA by Terada et al. in 
2005, to date more than 1200 patients had undergone 
this procedure according literature. 

Indications for revascularization of chronically 
occluded cervical ICA are ineffectiveness of antiplatelet 
therapy in preventing TIA and hemodynamic cerebral 
ischemia proven by SPECT or PET scanning results.17)45) 
Moreover, retrograde filling is an important criterion for 
recanalization treatment of CCAO.49)

In case of CCAO, the complication rate indicates less 
morbidity then the natural history of the disease and this 
combined with dramatic improvement noted in patients 
with successful recanalization can justify and encourage 
the procedure’s use.16)

CONCLUSIONS

Although treatment of chronic carotid artery occlu-
sion remains challenging, current literature suggests 
revascularization as single option for verified neurolog-
ical improvement and prevention of ischemic events. 
Surgical and endovascular procedures should be taken 
into account when treating patients with symptomatic 
chronic carotid artery occlusion.

Limitations
This study contains many limitations. Heterogeneity 

of published data doesn’t allow accurate comparison of 
surgical, endovascular and hybrid methods with precise 
identification of parameters of interest. Never the less, 
authors believe the work done is useful for current clin-
ical practice and future researches.

Disclosure
The authors report no conflict of interest concerning 

the materials or methods used in this study or the findings 
specified in this paper.
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