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Extracranial carotid stenosis is a well-established, modifiable risk factor for stroke. Asymptomatic extracranial carotid
stenosis is increasingly being detected due to the introduction of less-invasive and more-sensitive advanced diagnostic
technologies. For severe asymptomatic stenosis, earlier pivotal clinical trials demonstrated the benefit of carotid
endarterectomy over the best medical therapy. Since then, great advances have been made in interventional and medical
therapies as well as surgical techniques. The first edition of the Korean Stroke Clinical Practice Guidelines for primary
stroke prevention for the management of asymptomatic carotid stenosis reflected evidences published before June 2007.
After the publication of the first edition, several major clinical trials and observational studies have been published, and
major guidelines updated their recommendation. Accordingly, the writing group of Korean Stroke Clinical Practice
Guidelines (CPG) decided to provide timely updated evidence-based recommendations. The Korean Stroke CPG writing
committee has searched and reviewed literatures related to the management of asymptomatic carotid stenosis including
published guidelines, meta-analyses, randomized clinical trials, and nonrandomized studies published between June
2007 and Feb 2011. We summarized the new evidences and revised our recommendations. Key changes in the updated
guidelines are the benefit of intensive medical therapy and further evidence of carotid artery stenting as an alternative to
carotid endarterectomy. The current updated guidelines underwent extensive peer review by experts from the Korean
Stroke Society, Korean Society of Intravascular Neurosurgery, Korean Society of Interventional Neuroradiology, Korean
Society of Cerebrovascular Surgery, and Korean Neurological Association. New evidences will be continuously reflected

in future updated guidelines.
J Korean Neurol Assoc 30(2):77-87, 2012
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carotid stenosis for primary stroke prevention) A2} A
&}o] MEDLINE/PubMed, EMBASE, Best Evidence, Cochrane
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Endarterectomy versus Angioplasty in Patients with

A2 HEmEH 2l oo LS AR Symptomatic Severe Carotid Stenosis (EVA—3S) ¢7LofA]
Furk el g B Sl et Aol weh el = 1209 ol 4] U A9 FAA AEUEoR 4
7} &Y, FEAAEENERe] |24 YAAEQ] Veterans olalg ot Carotid Revascularization Endarterectomy
Affairs Cooperative Study (VACS)," Asymptomatic Carotid vs. Stenting Trial (CREST)°®} Stent—Supported Percu-—

Table 1. Level of Evidence and Grade of Recommendation in Korean Stroke Guidelines

Level Type of Evidence Recommendation

Ia Evidence obtained from meta-analysis of randomized controlled trials. A

Ib Evidence obtained from at least one randomized controlled trial. A

ITa Evidence obtained from at least one well-designed controlled study without randomization. B

1Ib Evidence obtained from at least one other type of well-designed quasi-experimental study. B

11 Evidence obtained from well-designed non-experimental descriptive studies, such as comparative B
studies, correlation studies and case studies.

v Evidence obtained from expert committee reports or opinions and/or clinical experiences of respected C, GPP (Good Practice Point)
authorities.

Table 2. 2009 Korean Clinical Practice Guidelines for the asymptomatic carotid stenosis in primary prevention of stroke®

2009 Mg D Z X F 2 Al &S 2= #HOALE

1. It is recommended that patients with asymptomatic carotid artery stenosis be screened for other treatable causes of stroke and that intensive therapy
of all identified stroke risk factors be pursued (GPP).

2. The use of aspirin is recommended unless contraindicated because aspirin was used in all of the cited trials as an antiplatelet drug except in the surgical
arm of 1 study, in which there was a higher rate of MI in those who were not given aspirin (ASA: LOE Ila, GOR B).

3. Prophylactic carotid endarterectomy is recommended in highly selected patients with >60% and <100% carotid stenosis, performed by surgeon with
surgical morbidity/mortality rate <3%. Careful patient selection should be guided by comorbid conditions, life expectancy, patient preference, and
other individual factors. Patients with asymptomatic stenosis should be fully evaluated for other treatable causes of stroke (ASA: LOE Ia, GOR A).

4. Carotid angioplasty—stenting might be a reasonable alternative to endarterectomy in asymptomatic patients at high risk for the surgical procedure

(ASA: LOE Ila, GOR B).

. Carotid surgery may be indicated for some asymptomatic patients with a 60-99% stenosis of the ICA. The CEA-related risk for stroke or death must
be less than 3%, and patients with a life expectancy of at least 5 years (or under the age of 80) may benefit from surgery (EUSIL: LOE la, GOR A).
6. Carotid angioplasty, with or without stenting, is not routinely recommended for patients with asymptomatic carotid stenosis. It may be considered in

the context of randomised clinical trials (EUSI: LOE IIa, GOR B).
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1. Low risk of ipsilateral stroke in patients with
asymptomatic carotid stenosis on best medical
treatment: A prospective, population—based study8

Ol A7 8¢ Oxford Vascular studyol|A] 200285
] 2009\ Atolo] YIS ELA; e HEFo] WS 2t
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2. Medical (nonsurgical) intervention alone is now
best for prevention of stroke associated with
asymptomatic severe carotid stenosis: results of

. . « 7
a systematic review and analysis
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3. Stenting versus endarterectomy for treatment of

carotid—artery stenosis®
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4, 10—year stroke prevention after successful
carotid endarterectomy for asymptomatic stenosis
(ACST-1): a multicentre randomised trial’
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A3} B 4Eo-S- H]l3t Asymptomatic Carotid Surgery
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2003¢ ESO RgX|ZoA= 60~99%2] FS5AHEHH
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4% Level 11, intermediate level of evidences from small
randomized trials or predefined secondary endpoints of
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Table 3. Recent updates of 2008 ESO guideline for asymptomatic carotid stenosis’

1. Carotid surgery is not recommended for asymptomatic individuals with significant carotid stenosis (North American Symptomatic Carotid
Endarterectomy Trial - NASCET 60~99%), except in those at high risk of stroke (Class I, Level C).

2. Carotid angioplasty, with or without stenting, is not recommended for patients with asymptomatic carotid stenosis (Class IV, GCP).

3. It is recommended that patients should take aspirin before and after surgery (Class I, Level A).
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Table 4. 2010 AHA/ASA guideline update for asymptomatic carotid stenosis’

—_

changes and medical therapy (Class I, Level of Evidence C).

. Patients with asymptomatic carotid artery stenosis should be screened for other treatable risk factors for stroke with institution of appropriate lifestyle

2. Selection of asymptomatic patients for carotid revascularization should be guided by an assessment of comorbid conditions and life expectancy, as
well as 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).

3. The use of aspirin in conjunction with CEA is recommended unless contraindicated because aspirin was used in all of the cited trials of CEA as an

antiplatelet drug (Class I, Level of Evidence C).

4. Prophylactic CEA performed with <3% morbidity and mortality can be useful in highly selected patients with an asymptomatic carotid stenosis
(minimum 60% by angiography, 70% by validated Doppler ultrasound) (Class Ia, Level of Evidence A). It should be noted that the benefit of surgery

may now be lower than anticipated based on randomized trial results, and the cited 3% threshold for complication rates may be high because of

interim advances in medical therapy.

W

. Prophylactic carotid artery stenting might be considered in highly selected patients with an asymptomatic carotid stenosis (>60% on angiography,

>70% on validated Doppler ultrasonography, or >80% on computed tomographic angiography or MRA if the stenosis on ultrasonography was 50%

to 69%). The advantage of revascularization over current medical therapy alone is not well established (Class IIb, Level of Evidence B).
6. The usefulness of CAS as an alternative to CEA in asymptomatic patients at high risk for the surgical procedure is uncertain (Class IIb, Level of

Evidence C).

7. Population screening for asymptomatic carotid artery stenosis is not recommended (Class III, Level of Evidence B).
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Table 5.2011 ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/SCAI/SIR/SNIS/SVM/SVS guideline on the management of patients

with extracranial carotid and vertebral artery disease
1) In asymptomatic patients with known or suspected carotid stenosis, duplex ultrasonography, performed by a qualified technologist in a certified
laboratory, is recommended as the initial diagnostic test to detect hemodynamically significant carotid stenosis (Class I, Level of Evidence C)
2) It is reasonable to perform duplex ultrasonography to detect hemodynamically significant carotid stenosis in asymptomatic patients with carotid

bruit (Class Ila, Level of Evidence C)
3) It is reasonable to repeat duplex ultrasonography annually by a qualified technologist in a certified laboratory to assess the progression or

regression of disease and response to therapeutic interventions in patients with atherosclerosis who have had stenosis greater than 50% detected
previously. Once stability has been established over an extended period or the patient’s candidacy for further intervention has changed, longer

intervals or termination of surveillance may be appropriate (Class Ila, Level of Evidence C).

4) Duplex ultrasonography to detect hemodynamically significant carotid stenosis may be considered in asymptomatic patients with symptomatic

PAD, coronary artery disease (CAD), or atherosclerotic aortic aneurysm, but because such patients already have an indication for medical therapy
to prevent ischemic symptoms, it is unclear whether establishing the additional diagnosis of ECVD in those without carotid bruit would justify

actions that affect clinical outcomes (Class IIb, Level of Evidence C)
5) Duplex ultrasonography might be considered to detect carotid stenosis in asymptomatic patients without clinical evidence of atherosclerosis who
have 2 or more of the following risk factors: hypertension, hyperlipidemia, tobacco smoking, a family history in a first degree relative of

atherosclerosis manifested before age 60 years, or a family history of ischemic stroke. However, it is unclear whether establishing a diagnosis of

ECVD would justify actions that affect clinical outcomes (Class IIb, Level of Evidence C)
6) Carotid duplex ultrasonography is not recommended for routine screening of asymptomatic patients who have no clinical manifestations of or risk

factors for atherosclerosis (Class 111, Level of Evidence C)

1) Antihypertensive treatment is recommended for patients with hypertension and asymptomatic extracranial carotid or vertebral atherosclerosis to
maintain blood pressure below 140/90 mm Hg (Class I, Level of Evidence A).
2) Patients with extracranial carotid or vertebral atherosclerosis who smoke cigarettes should be advised to quit smoking and offered smoking
cessation interventions to reduce the risks of atherosclerosis progression and stroke (Class I, Level of Evidence B).
3) Treatment with a statin medication is recommended for all patients with extracranial carotid or vertebral atherosclerosis to reduce low-density
lipoprotein (LDL) cholesterol below 100 mg/dL (Class I, Level of Evidence B).

4) If treatment with a statin (including trials of higher dose statins and higher-potency statins) does not achieve the goal selected for a patient.

intensifying LDL-lowering drug therapy with an additional drug from among those with evidence of improving outcomes (ie, bile acid

sequestrants or niacin) can be effective (Class Ila, Level of Evidence B)
5) For patients who do not tolerate statins, LDL-lowering therapy with bile acid sequestrants and/or niacin is reasonable (Class Ila, Level of Evidence B)

6) Diet, exercise, and glucose-lowering drugs can be useful for patients with diabetes mellitus and extracranial carotid or vertebral artery
atherosclerosis. The stroke prevention benefit, however, of intensive glucose lowering therapy to a glycosylated hemoglobin Alc level less than

7.0% has not been established (Class Ila, Level of Evidence A)

8) Antiplatelet therapy with aspirin, 75 to 325 mg daily, is recommended for patients with obstructive or nonobstructive atherosclerosis that involves

7) Administration of statin-type lipid-lowering medication at a dosage sufficient to reduce LDL cholesterol to a level near or below 70 mg/dL is
the extracranial carotid and/or vertebral arteries for prevention of MI and other ischemic cardiovascular events, although the benefit has not been

reasonable in patients with diabetes mellitus and extracranial carotid or vertebral artery atherosclerosis for prevention of ischemic stroke and other

ischemic cardiovascular events (Class Ila, Level of Evidence B)

established for prevention of stroke in asymptomatic patients (Class I, Level of Evidence A)
9) Antiplatelet agents are recommended rather than oral anticoagulation for patients with atherosclerosis of the extracranial carotid or vertebral

arteries with (Class I, Level of Evidence B) or without (Class I, Level of Evidence C) ischemic symptoms
1) 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

2) Itis reasonable to perform CEA in asymptomatic patients who have more than 70% stenosis of the internal carotid artery if the risk of perioperative

preferences (Class I, Level of Evidence C)
3) 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 IIb, Level

stroke, MI, and death is low (Class Ila, Level of Evidence A)
of Evidence B).
4) 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 IIb, Level of Evidence B)
LoE C (very limited population evaluated) & 0] “A% A= 2AHE A gt YLo] =71EIQItH(Class III, no
U“LHUU“Z{]g_J I Ak tisiA & g4l T4 benefit or harm, treatment is not useful and may be
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Table 6. Updated Korean Guidelines for Asymptomatic Carotid Stenosis Management
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