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Characteristics of Internal Carotid Artery Stenosis in
Patients with Acute Ischemic Stroke

Won Seok Oh, M.D., Chung Mo Nam, Ph.D.*, Kyung Yul Lee, M.D.,
Seo Hyun Kim, M.D., Jin Il Chung, M.D.", Dong Ik Kim, M.D.",
Sun HoKim, M.D.*, ByungIn Lee, M.D., Ji Hoe Heo, M.D.

Departments of Neurology, Preventive Medicing*, Diagnostic Radiology',
and Neurosurgery', Yonsei University College of Medicine

Background : It has been known that Asians are more likely to develop atherosclerosis of the intracranial arteries
while Caucasians have more extracranial arterial diseases. Angiographic distribution and frequency of the carotid artery
stenosis have not been well known in Korean patients with acute ischemic stroke. M ethods : From the Yonsel Stroke
Registry, atotal of 300 acute ischemic stroke patients, who were evaluated by a conventional cerebral angiography from
July 1997 to September 2000, were enrolled for this study. Patients were divided into three groups: isolated intracranial
internal carotid artery (ICA) stenosis (IICA group); isolated extracranial ICA stenosis (EICA group); and combined
stenosis of intracranial and extracranial ICAs (combined group). The clinical and angiographical characteristics were
investigated and compared among them. Results: A total of 107 patients had stenctic lesions in the ICA. They were 45
patients with lesions in the intracranial ICA (1ICA group), 42 in the extracranial ICA (EICA group), and 20 patients in
the both intracranial and extracranial ICAs (combined group). No significant differences were found among the three
groups in terms of the degree of stenosis (50.2%, 49.6%, 56.8% each: p= 0.34), risk factors of ischemic stroke, and fre-
guency of combined stenosis in the other intracranial arteries. Conclusions: ICA stenosis was common in patients with
acute ischemic stroke. Significant differences of the frequency and risk factors between intracranial and extracranial
ICA stenosis were not found. ICA stenosis at the extracranial portion as well as at the intracranial portion should be
considered as a common cause of ischemic stroke occurring in the carotid artery system.
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Table 1. Distribution of internal carotid artery stenosis

Location C1 Cc2 C3 C4

Left 25 (5) 11 (3) 18 (10) 5(3)
Right 17 (15) 9(1) 20 (12) 5(4)
Bilatera 20 (2) 2(1) 22 (3) 2(1)
Total 62 (22) 22 (5) 60 (25) 12 (8)

Values are numbers of patients. Values in parenthesis are
numbers of patients with internal carotid artery stenosis
greater than 50%. European Carotid Stroke Trials criteria was
applied for measurement of degree of stenosis at the extracra-
nial portion of internal carotid artery, while Samuel’ s method
was applied for that at intracrania portion of internal carotid
artery. C1; cervical portion, C2; petrous portion, C3; cav-
ernous sinus portion, C4; supraclinoid portion.
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Table 2. Comparison of risk factors for acute ischemic stroke among intracranial, extracranial, and combined intracranial-extracra-

nial internal carotid artery stenosis groups

I1CA group

EICA group Combined group

Risk Factors (n=25) (n=42) (n=20) p-value*

Age (meant SD, years) 609+ 9.7 615+ 7.7 63.8+ 82 0.45
Sex (male: female) 27:18 28:14 155 0.49
Hypertension (%) 80.0 61.9 80.0 0.12
Diabetes mellitus (%) 46.7 35.7 25.0 0.23
Smoking (%) 26.7 238 35.0 0.65
Previous TIA (%) 6.7 95 30.0 0.02
Previous stroke (%) 35.6 333 35.0 0.97
Coronary disease (%) 44 2.3 10.0 0.41
Hemoglobin (mg/dl) 139+ 2.6 14.0+ 1.3 146+ 1.1 0.41
Hematocrit (%) 41.8+ 4.0 41.4+ 3.9 43.1+ 39 0.28
PT (INR) 0.99+ 0.2 0.99+ 04 0.93+ 0.1 0.77
PTT (sec) 30.5+ 4.6 31.4+ 6.1 31.1+ 4.0 0.67

. 37.8 211 26.3

0,

Hypercholesterolemia (%) (n=17/45) (n=8/38) (n=5/19) 0.12

. . 44.2 34.2 35.0

0,

Hypertriglycemia (%) (n=19/43) (n=13/38) (n=7/20) 061

17.2 18.8 26.7

0,

Elevated CRP (%) (n=5/29) (n=6/32) (n=4/15) 0.7

50.0 29.2 25.0

0,

Elevated ESR (%) (n=11/22) (n=7/24) (n=3/12) 0.23

IICA group; intracranial internal carotid artery stenosis group, EICA group; extracranial internal carotid artery stenosis group,
Combined group; combined intracranial-extracranial internal carotid artery stenosis group, TIA; transient ischemic attack, PT; pro-
thrombin time, INR; international normalized ratio, PTT; partial thromboplastin time, CRP; chronic reactive protein, ESR; erythro-
cyte sedimentation rate, * For comparison among groups, chi-square test was used for sex, hypertension, diabetes mellitus, smoking,
previous TIA, previous stroke, coronary disease, hyperchol esterolemia, hypertriglycemia, elevated CRP, and elevated ESR, and
ANOVA was used for Age, Hemoglobin, PT, PTT.
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Table 3. Odds ratios among intracranial, extracranial, and combined intracranial-extracranial internal carotid artery stenosis groups

on risk factors of ischemic stroke

IICA - EICA [ICA - Comb EICA - Comb
Independent variables

OR (95% ClI) OR (95% ClI) OR (95% ClI)
Hypertension 0.26 (0.05, 1.23) 2.73(0.16, 46.59) 15.41 (0.66, 360.41)
Diabetes mellitus 1.04 (0.23, 4.61) 0.66 (0.07, 6.14) 1.56 (0.15, 16.13)
Previous TIA 0.30(0.02, 5.82) 4.69 (0.31, 70.71) 15.96 (0.52, 490.89)
Hematocrit 1.03 (0.85, 1.24) 1.24 (0.86, 1.78) 1.28(0.89, 1.84)
Hypercholesterolemia 0.41 (0.08, 2.01) 0.20(0.01, 2.81) 1.34 (0.07, 26.85)
Elevated ESR 0.29 (0.06, 1.39) 0.22 (0.02, 3.33) 0.56 (0.04, 7.97)

IICA; intracrania internal carotid artery stenosis group, EICA; extracrania internal carotid artery stenosis group, Comb; combined
intracranial-extracranial internal carotid artery stenosis group, OR; odds ratio, Cl; confidence interval, TIA; transient ischemic
attack, ESR; erythrocyte sedimentation rate, For comparison among groups, generalized logistic linear model was used.

Table 4. Comparison of the combined stenosis of the other cerebral arteries among intracranial, extracranial, and combined intracra-

nial-extracranial internal carotid artery stenosis groups

I1CA group

EICA group Combined group

Combined stenosis (n=25) (n=42) (n=20) p-value*
Anterior stenosis (%) 422 40.5 45.0 0.94
Intracrania posterior stenosis (%) 40.0 26.2 40.0 0.34
Extracrania posterior stenosis (%) 15.6 11.9 25.0 0.70

*P-values were obtained from chi-square test.
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