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Since the publication of the first edition of Korean clinical practice guidelines of secondary stroke prevention, encouraging data
from recent large clinical trials and meta-analysis have led us to consider many therapeutic options in the treatment of symp-
tomatic extracranial carotid stenosis. Accordingly, the writing group of Clinical Research Center for Stroke decided to provide
recent views on the therapeutic revascularization of extracranial carotid stenosis, and timely evidence-based recommendations.
In this updated version, new evidences about carotid angioplasty/stenting, treatment timing, and perioperative preparation are
given, and qualifying conditions for operator are elucidated. This refinement was based on current consensus between Korean
Society of Intravascular Neurosurgery, Korean Society of Interventional Neuroradiology, and Korean Society of Cerebrovascu-
lar Surgery and approved by Korean Stroke Society, Korean Neurological Association, and Korean Society of Geriatric Neurol-
ogy. These recommendations are subject to future correction based on new evidences from ongoing and future studies. (Korean
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TABLE 1. Korean guideline of surgical or interventional treatment of extracranial artery stenosis (May 2009)
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TABLE 2. American and European Recommendations for Selection and Management of Patients for Carotid Revascularization

American Recommendations (ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/SCAI/SIR/SNIS/SVM/SVS, 2011)

Patients at average or low surgical risk who experience nondisabling ischemic stroke or transient cerebral ischemic
symptoms, including hemispheric events or amaurosis fugax, within 6 months (symptomatic patients) should undergo CEA if
the diameter of the lumen of the ipsilateral internal carotid artery is reduced more than 70% as documented by noninvasive
imaging (Class I; Level of Evidence: A) or more than 50% as documented by catheter angiography (Class I; Level of
Evidence: B) and the anticipated rate of perioperative stroke or mortality is less than 6%.

CAS is indicated as an alternative to CEA for symptomatic patients at average or low risk of complications associated with
endovascular intervention when the diameter of the lumen of the internal carotid artery is reduced by more than 70% as
documented by noninvasive imaging or more than 50% as documented by catheter angiography and the anticipated rate
of periprocedural stroke or mortality is less than 6%. (Class I; Level of Evidence: B)

Selection of asymptomatic patients for carotid revascularization should be guided by an assessment of comorbid conditions,
life expectancy, and other individual factors and should include a thorough discussion of the risks and benefits of the
procedure with an understanding of patient preferences. (Class I; Level of Evidence: C)

It is reasonable fo perform CEA in asymptomatic patients who have more than 70% stenosis of the internal carotid artery if
the risk of perioperative stroke, MI, and death is low. (Class lla; Level of Evidence: A)

It is reasonable to choose CEA over CAS when revascularization is indicated in older patients, particularly when arterial
pathoanatomy is unfavorable for endovascular intervention. (Class lla; Level of Evidence: B)

It is reasonable to choose CAS over CEA when revascularization is indicated in patients with neck anatomy unfavorable for
arterial surgery. (Class lla; Level of Evidence: B)

When revascularization is indicated for patients with TIA or stroke and there are no contraindications to early
revascularization, intervention within 2 weeks of the index event is reasonable rather than delaying surgery. (Class lla; Level of
Evidence: B)

Prophylactic CAS might be considered in highly selected patients with asymptomatic carotid stenosis (minimum 60% by
angiography, 70% by validated Doppler ultrasound), but its effectiveness compared with medical therapy alone in this
situation is not well established. (Class llb; Level of Evidence: B)

In symptomatic or asymptomatic patients at high risk of complications for carotid revascularization by either CEA or CAS
because of comorbidities, the effectiveness of revascularization versus medical therapy alone is not well established. (Class
llb; Level of Evidence: B)

Aspirin (81 to 325 mg daily) is recommended before CEA and may be continued indefinitely postoperatively. (Class I; Level of
Evidence: A)

Beyond the first month after CEA, aspirin (75 to 325 mg daily), clopidogrel (75 mg daily), or the combination of low-dose
aspirin plus extended-release dipyridamole (25 and 200 mg twice daily, respectively) should be administered for long-term
prophylaxis against ischemic cardiovascular events. (Class I; Level of Evidence: B)

Administration of antihypertensive medication is recommended as needed to control blood pressure before and after CEA.
(Class I; Level of Evidence: C)

The findings on clinical neurological examination should be documented within 24 hours before and after CEA. (Class I; Level
of Evidence: C)

Patch angioplasty can be beneficial for closure of the arteriotomy after CEA. (Class lla; Level of Evidence: B)

Administration of statin lipid-lowering medication for prevention of ischemic events is reasonable for patients who have
undergone CEA irrespective of serum lipid levels, although the optimum agent and dose and the efficacy for prevention of
restenosis have not been established. (Class lla; Level of Evidence: B)

Noninvasive imaging of the extracranial carotid arteries is reasonable 1 month, 6 months, and annually after CEA to assess
patency and exclude the development of new or contralateral lesions. Once stability has been established over an
extended period, surveillance at longer intervals may be appropriate. Termination of surveillance is reasonable when the
patient is no longer a candidate for intervention. (Class lla; Level of Evidence: C)

Before and for a minimum of 30 days after CAS, dual-antiplatelet therapy with aspirin (81 to 325 mg daily) plus clopidogrel (75
mg daily) is recommended. For patients intolerant of clopidogrel, ticlopidine (250 mg twice daily) may be substituted. (Class I;
Level of Evidence: C)

Administration of antihypertensive medication is recommended to control blood pressure before and after CAS. (Class |;
Level of Evidence: C)

The findings on clinical heurological examination should be documented within 24 hours before and after CAS. (Class I; Level
of Evidence: C)

Embolic protection device (EPD) deployment during CAS can be beneficial to reduce the risk of stroke when the risk of
vascular injury is low. (Class lla; Level of Evidence: C)

Noninvasive imaging of the extracranial carotid arteries is reasonable 1 month, 6 months, and annually after revascularization
to assess patency and exclude the development of new or contralateral lesions. Once stability has been established over an
extended period, surveillance at extended intervals may be appropriate. Termination of surveillance is reasonable when the
patient is no longer a candidate for intervention. (Class lla; Level of Evidence: C)
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TABLE 2. Continued

European Stroke Organization (ESO) guideline (European Stroke Organization, 2008)

¢ CEA is recommended for patients with 70-99% stenosis (Class I, Level A). CEA should only be performed in centres with a
perioperative complication rate (all strokes and death) of less than é% (Class |, Level A)

Level B)

It is recommended that CEA be performed as soon as possible after the last ischaemic event, ideally within 2 weeks (Class I,

It is recommended that CEA may be indicated for certain patients with stenosis of 50-69%; males with very recent hemispheric

symptoms are most likely to benefit (Class Ill, Level C). CEA for stenosis of 50-69% should only be performed in centres with a
perioperative complication rate (all stroke and death) of less than 3% (Class |, Level A)

CEA is not recommended for patients with stenosis of less than 50% (Class I, Level A)
It is recommended that patients remain on antiplatelet therapy both before and after surgery (Class |, Level A)
Carotid percutaneous fransluminal angioplasty and/or stenting (CAS) is only recommended in selected patients (Class |,

Level A). It should be restricted to the following subgroups of patients with severe symptomatic carotid artery stenosis: those
with contra-indications to CEA, stenosis at a surgically inaccessible site, re-stenosis after earlier CEA, and post-radiation
stenosis (Class IV, GCP). Patients should receive a combination of clopidogrel and aspirin immediately before and for at least 1

month after stenting (Class IV, GCP)

ASA: American Stroke Association, ACCF: American Association College of Cardiology Foundation, AHA: American Heart Association,
AANN: American Association of Neuroscience Nurses, AANS: American Association of Neurological Surgeons, ACR: American College
of Radiology, ASNR: American Society of Neuroradiology, CNS: Congress of Neurological Surgeons, SAIP: Society of Atherosclerosis
Imaging and Prevention, SCAI: Society for Cardiovascular Angiography and Interventions, SIR: Society of Interventional Radiology, SNIS:
Society of Neurolnterventional Surgery, SVM: Society for Vascular Medicine, SVS: Society for Vascular Surgery.
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TABLE 3. Updated recommendation for treatment of symptomatic extracranial carotid artery stenosis (Korean Clinical Practice
guidelines for stroke from Clinical Research Center for Stroke, December 2011)
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