


Conclusions

The number of stenotic intracranial major arteries is associated with the severity of ische-

mic stroke independent of the degree of stenosis and other stroke risk factors. To the best

of our knowledge, this has not been previosuly studied in great detail using DSA. Our data

highlight the importance of examining all major arteries in stroke patients.
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Table 1. Baseline Demographic and Clinical Characteristics for Total Patient Population.

Characteristics Total (n = 83)

NIHSS,median[range] 10 [1–15]

Age, mean(SD),[range],y 59.6(12.2)[23–78]

Sex,Male (%) 50 (60.2)

BMI, mean(SD), kg/m2 25.02(2.38)

DM (%) 16 (19.2)

Smoking status (%) 21 (25.3)

Family history (%) 14 (16.9)

SBP, mean(SD),mm Hg 153.4 (26.6)

DBP, mean(SD),mm Hg 88.9 (12.6)

Stenosis profiling

Degree of Stenosis, mean(SD) [range] 84.1% (19.4%) [20%-99%]

Number of arteries with stenosis

Unilateral stenosis (%) 47 (56.6)

Bilateral stenosis (%) 21 (25.3)

Three vessels stenosis (%) 11 (13.3)

Four vessels stenosis (%) 4 (4.8)

Biochemical

Glucose, mean(SD), mmol/L 6.02(1.95)

Total Cholesterol, mean(SD), mmol/L 4.83(1.04)

Triglyceride, mean(SD), mmol/L 1.52(0.63)

HDL-C, mean(SD), mmol/L 1.08(0.21)

LDL-C, mean(SD), mmol/L 2.87(0.91)

Abbreviations: NIHSS, National Institutes of Health Stroke Scale; SD, Standard Deviation; BMI, Body Mass

Index; DM, Diabetes Mellitus; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; HDL-C, High

Density Lipoprotein Cholesterol; LDL-C, Low Density Lipoprotein Cholesterol

doi:10.1371/journal.pone.0163356.t001
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Fig 1. Variation of National Institutes of Health Stroke Scale (NIHSS) scores with different stenotic

lateral number categories. unilateral (n = 47), bilateral (n = 21) and multilateral (n = 15); median NIHSS

(unilateral) = 7, median NIHSS(bilateral) = 11 and median NIHSS(multilateral) = 13, P��0.001.

doi:10.1371/journal.pone.0163356.g001

Fig 2. Variation of degree of stenosis with different stenotic lateral number categories. unilateral

(n = 47), bilateral (n = 21) and multilateral (n = 15); median degree of stenosis (unilateral) = 90%, median

degree of stenosis (bilateral) = 90% and median degree of stenosis (multilateral)90%, P = 0.95.

doi:10.1371/journal.pone.0163356.g002
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Multivariate Regression Analysis
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Table 2. Bivariate Correlation Analysis of NSMIA with NIHSS and Common Stroke Factors.

Variable Correlation coefficient P value 95% CI

Age 0.415 ��0.001 0.273 to 0.546

Sex 0.06 0.059 -0.16 to 0.278

NIHSS 0.485 ��0.001 0.342 to 0.609

Degree of stenosis 0.014 0.90 -0.168 to 0.178

BMI 0.193 0.08 0.012 to 0.35

DM 0.222 0.04 0.001 to 0.463

Previous CVD 0.107 0.34 -0.038 to 0.272

Smoking status 0.003 0.98 -0.169 to 0.205

Family history 0.282 0.01 0.029 to 0.509

SBP 0.501 ��0.001 0.248 to 0.683

Glucose 0.09 0.42 -0.125 to 0.364

Total Cholesterol 0.056 0.61 -0.185 to 0.136

Triglyceride 0.061 0.58 -0.049 to 0.161

HDL-C 0.058 0.60 -0.179 to 0.135

LDL-C -0.045 0.69 -0.258 to 0.113

Abbreviations: NIHSS, National Institutes of Health Stroke Scale; NSMIA, Number of Stenotic Major Intracranial

Arteries; BMI, Body Mass Index; DM, Diabetes Mellitus; CVD, Cardiovascular Disease; SBP, Systolic Blood

Pressure; HDL-C, High Density Lipoprotein Cholesterol; LDL-C, Low Density Lipoprotein Cholesterol

doi:10.1371/journal.pone.0163356.t002

Table 3. Multivariate linear regression of NIHSS on stenosis profiling and common stroke risk

factors.

Variables Estimate (SE) P value 95% CI

Age (per y) 0.016(0.046) 0.74 -0.076 to 0.107

Sex 2.868(1.125) 0.01 0.622 to 5.114

NSMIA (per 1 lateral) 2.098(0.618) 0.001 0.865 to 3.331

Degree of Stenosis (per 10%) 0.712(0.2556) 0.007 2.02 to 1.223

BMI (per 1 kg/m2) -0.116(0.214) 0.59 -0.543 to 0.312

DM -2.303(1.725) 0.19 -5.747 to 1.141

Previous CVD -3.658(1.951) 0.07 -7.552 to 0.235

Smoking -0.114(1.163) 0.92 -2.435 to 2.207

Family history -0.374(1.295) 0.77 -2.957 to 2.210

SBP (per 1mm Hg) 0.021(0.021) 0.31 -0.020 to 0.062

Glucose (per 1mmol/L) 0.007(0.339) 0.98 -0.669 to 0.682

Total Choesterol (per 1mmol/L) 0.309(0.911) 0.74 -1.509 to 2.126

Triglyceride (per 1mmol/L) 0.318(0.884) 0.72 -1.446 to 2.083

HDL-C (per 1mmol/L) -6.571(2.700) 0.02 -11.959 to -1.183

LDL-C (per 1mmol/L) -1.119(0.905) 0.22 -2.926 to 0.687

Abbreviations: NIHSS, National Institutes of Health Stroke Scale; NSMIA, Number of Stenotic Major

Intracranial Arteries; CI, Confidence interval; BMI, Body Mass Index; DM, Diabetes Mellitus; Cardiovascular

Disease; SBP, Systolic Blood Pressure; HDL-C, High Density Lipoprotein Cholesterol; LDL-C, Low Density

Lipoprotein Cholesterol

doi:10.1371/journal.pone.0163356.t003
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