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ABSTRACT

Background and Objectives : A carotid endarterectomy (CEA) is known to decrease the risk of a stroke and
the mortality in patients with symptomatic severe carotid stenosis. However, CEAs are declined by many patients
with cardiac or medical diseases, due to the high perioperative risks. This study was performed to evaluate the
early clinical outcomes of carotid artery stenting (CAS) in high risk patients. Subjects and Methods : Between
March 2001 an September 2002, 23 patients with severe carotid stenosis underwent a CAS, among them 19 with
ineligible NASCET (North American Symptomatic Carotid Endarterectomy Trial) criteria, or high cardiac risks,
were included, and analyzed retrospectively. Results : Eighteen of the 19 patients had NASCET ineligible
criteria (unstable angina in 9, severe congestive heart failure in 1, end-stage renal disease in 2, intracranial
atherosclerosis in 2 and unstable neurologic examination in 4). Fifteen patients had high risk cardiac diseases
(unstable angina in 9, severe congestive heart failure in 1 and severe multi-vessel disease or left main coronary
artery disease in 5). Thirteen patients had a history of a stroke. The perioperative risks, according to the Sundt
criteria, were grade 3 in 15 and grade 4 in 4 patients. Eleven stenotic lesions of the left, and 8 of the right internal
carotid arteries were stented with a 100% procedural success rate. The mean pre- and post-procedural diameters
stenosis were 901+6% and 8+5%, respectively. One major and one minor stroke developed immediately after the
CAS, but there were no periprocedural deaths. The other in-hospital complications included : acute renal failure
in one patient and an access site hematoma in another patient. However, there was no periprocedural myocardial
ischemia, myocardial infarction or aggravation of heart failure. One patient died of an intracranial hemorrhage
3.5 months after the CAS. In the remaining patients there were no recurrences or new strokes. Conclusion :
Carotid artery stenting should be considered as the treatment of choice in high-risk patients with severe carotid
stenosis. (Korean Circulation J 2003:;33 (11):996-1003)
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Table 1. Baseline clinical and demographic characte-
ristics

Male 15 (79%)
Age 65+7

Ischemic heart disease 15 (79%)
Myocardial infarction (recent) 1(5%)
LVEF<30% 1(5%)
Symptomatic CVA 13 (68%)
Transient ischemic attack 0 ( 0%)
Asymptomatic 6 (32%)
Chronic obstructive pulmonary disease 1(5%)
Chronic renal insufficiency 4 (21%)
Diabetes mellitus 6 (32%)
Current smoker 10 (53%)
Hyperlipidemia 7 (37%)

LVEF : left ventricular ejection fraction, CVA : cerebro-
vascular accident

Table 2. Conditions leading to exclusion of patients from
NASCET eligibility

NASCET ineligibility criteria
Intracranial atherosclerosis worse than

cervical lesion 2%
Unstable neuroligc examination 4 (21%)
Unstable congestive heart failure 1( 5%)
Unstable angina 9 (74%)
End-stage renal disease 2 (%)

NASCET : north American carotid endarterectomy trial
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Grade Risk factors Risk
| Neurologically stable; no medical* or angiographic risks T ; with unilateral or bilateral ulcerative- QA%
stenotic carofid disease
I Neurologically stable ; no medical risks, but with angiographic risks (contralateral ICA occlusion 1 8%
most common)
1l Neurologically stable ; medical risks, with and without angiographic risks 4%
I\ Neurologically unstablet, with or without medical or angiographic risks 8.5%

x 1 medical risks ; angina, myocardial infarction within 6 months, congestive heart failure, severe hypertension (>180/
110 mmHg), chronic obstructive pulmonary disease, age greater than 70 years, and severe obesity. T : angiographic
risks ; contralateral infernal carotid artery (ICA) occlusion, ipsilateral ICA siphon stenosis, ICA plague extending more
than 3 cm distal to the carotid bifurcation, common carotid artery (CCA) plague extending more than 5 cm pro-
ximal to the carotid bifurcation, and intraluminal thrombus propagating from a carotid ulcerative lesions. ¥ : neu-
rologic risks ; progressive deficit, resolved neurologic deficit less than 24 hours pre CEA, global cerebral ischemia, recent
stroke less than 7 days preoperative, deficits from multiple previous strokes, and crescendo (frequent and uncontrolled
by anticoagulation) transient ischemic attacks (TIAs). CEA : carotid endarterectomy.
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Table 4. NASCET ineligible criteria and cardiac risk factor in individual patient

Sundt ; . Neurologic

Case No. Age  Sex grade Angiographic risk

. Nascet ineligible criteria
risk

Cardiac high risk
factors

1 70  Male 3
Contralateral

2 51 Male 3 . .
carofid occlusion

3 60 Female 3

68 Male
61  Male
Contralateral

6 67 Male 4

Unstable angina

End-stage renal disease

None

Intracranial atherosclerosis

Unstable angina

carotid occlusion, Progressive  Lung ca, unstable

intraluminal deficit neurologic status
thrombus
7 61  Male 4 Progr.es.swe Unstable neurologic status
deficit
65 Male 3 Unstable angina
60 Female 3 Unstable angina
10 75 Male 4 Confrolgterol - Progrgsgve Unstable neurologic status
carotid occlusion deficit

11 82 Male 3

12 71 Male 3

13 55 Male
14 74  Male

15 74  Male 3

Intraluminal

16 65 Female 3 thrombus

17 58 Male 4

18 61  Male 3
19 64 Female 3

Age>80, end-stage renal
disease
Chronic renal failure,

intracranial atheroclerosis,

history of carotid

endarterectomy
Unstable angina
None

Unstable angina, chronic
renal failure

Congestive heart failure

Progressive  Unstable angina, unstable
deficit neurologic status

Unstable angina
Unstable angina

Unstable angina
None

Left main coronary
artery disease
Triple vessel disease

Unstable angina

Triple vessel disease

Triple vessel disease

Unstable angina
Unstable angina

None

None

None

Unstable angina
Triple vessel disease
Unstable angina

Congestive heart
failure

Unstable angina

Unstable angina
Unstable angina

NASCET : north American carofid endarterectomy triol
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Table 5. Angiographic characteristics

tom A

Carotid stenosis
Left
Right
Bilaterial
Contralateral occlusion
Ostial stenosis
Calcified lesion
Thrombus-containing
Mean lesion length, mm
Mean luminal diameter, mm
Pre-procedural
Post-procedural
Percent stenosis
Preprocedural
Postprocedural

11 (58%)
8 (42%)
0
3 (16%)
5 (26%)
0 (0%)

2 (1%)
235 £53

0.48+0.4
47 £08

90+ 6%
8+5%
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Fig. 1. Stenting of severe left main coronary artery and right internal carotid atery at one-stage in a 60-year-old wo-
man who refused CABG and CEA. A : left coronary angiogram shows tight stenosis at the ostium of left main coro-
nary artery. B : final angiogram shows no residual stenosis after stenting. C : carotid angiogram shows tandem tight
stenosis from right common carotid to internal carotid artery. D : final angiogram shows no residual stenosis after
stenting. CABG : coronary artery bypass surgery, CEA : carotid endarterectomy.
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