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Fig. 2. Measurement of the carotid tortuosity

Method of carotid tortuosity (T) measurement: a+b+c = carotid tortuosity
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Table 2-1. Multinomial Logistic Regression of Right Carotid Origin with Age, Sex, BMI, DM and HTN
Right Carotid Origin

p-value Odd Ratios 95% Confidence Interval

Type Variance

Type 2 Age* .004 .957 .928 .986
Sex 404 1.350 .667 2.733
BMI .067 1.105 .993 1.231
DM .326 1.439 .697 2.972
HTN .330 .683 317 1.472

Type 3 Age* .000 .936 .904 .970
Sex .084 2.066 .906 4.712
BMI* .001 1.229 1.086 1.392
DM 491 1.355 571 3.215
HTN .262 .605 251 1.457

# BMI, body mass index; DM, diabetes mellitus; HTN, hypertension
Carotid Origin Type 1 is the reference group.

* means statistically significant with the p-value less than 0.05. Right carotid origin had positive correlation with the BMI and negative
correlation with the age.

Table 2-2. Multinomial Logistic Regression of Right Carotid Origin with Age, Sex, BMI, DM and HTN

Left Carotid Origin
p-value Odd Ratios 95% Confidence Interval

Type Variance

Type 2 Age* .031 .964 .933 .997
Sex 495 1.307 .605 2.824
BMI* .009 1.172 1.040 1.321
DM .902 951 432 2.095
HTN .629 .814 .353 1.878

Type 3 Age* .002 .948 916 981
Sex 227 1.633 737 3.620
BMI* .003 1.209 1.068 1.369
DM .986 1.007 443 2.293
HTN .328 .652 277 1.537

# BMI, body mass index; DM, diabetes mellitus; HTN, hypertension

Carotid Origin Type 1 is the reference group.

* means statistically significant with the p-value less than 0.05. Left carotid origin had positive correlation with the BMI and negative cor-
relation with the age.
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Table 3-1. Multivariate Regression of the Right Carotid Tortuosity

B Standard Error t-Value p-Value

Age* 1.799 .390 4.609 .000
Sex* -20.236 9.329 -2.169 .031
BMI* 4.710 1.355 3.476 .001
DM 4.347 9.658 450 .653
HTN* 19.431 9.922 1.958 .05
Hyperlipidemia -3.973 10.422 -.381 .703
Smoking -11.696 11.946 -.979 .329
RCCAO

RCCAO (1) 13.001 12.225 1.064 .289

RCCAO (2) 7.645 12.444 .614 .540

R?=0.249, F=14.494

# BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; RCCAO, right common carotid origin, B: regression coefficient

* means statistically significant with the p-value less than 0.05

Table 3-2. Multivariate Regression of the Left Carotid Tortuosity

B Standard Error t-Value p-Value
Age* 1.373 322 4.268 .000
Sex* -16.283 7.773 -2.095 .0038
BMI* 2.013 1.133 1.777 .011
DM 5.090 8.050 .632 .528
HTN* 15.777 8.286 1.904 .047
Hyperlipidemia -7.599 8.705 -.873 .384
Smoking -4.140 9.964 -.415 .678
LCCAO
LCCAOQO(1) 3.758 8.788 428 .669
LCCAO(2) 9.084 10.172 .893 373
R*=0.205, F=5.495

# BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; LCCAO: left common carotid origin; B: regression coefficient

* means statistically significant with the p-value less than 0.05
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Assessment of Carotid Geometry by Using the Contrast-enhanced
MR Angiography

Chung Min Lee, Chang Woo Ryu, Keun Woo Kim

'Department of Radiology, East-West Neo Medical Center, Kyung Hee University, Seoul, Korea

Purpose : To evaluate the geometry of carotid artery by assessing the images of contrast-enhanced MR an-
giography (CE-MRA) and interrelationships between the geometry of carotid artery and clinical factors.
Materials and Methods : 216 consecutive patients who performed supraaortic CE-MRA with fast spoiled
gradient-echo imaging were included. Their medical records were reviewed for variable information in-
cluding risk factors predictive of generalized atherosclerotic disease (age, hypertension (HTN), diabetes
mellitus, hyperlipidema, and smoking), sex, body weight, height, and body mass index (BMI). We re-
viewed the CE-MRA with carotid origin (3 types), carotid artery tortuosity, angle of internal carotid artery
bifurcation, the type of aortic arch branching, and the presence of the coiling of carotid artery.

Results : Multinomial logistic regression analysis showed that significantly contributed clinical back-
grounds for carotid origin were the age and the BMI. With an increase of age at 1, the probability that the
type of carotid origin become from type 1 to type 2 was 0.9 times (p=0.004) in right carotid artery (RCA),
0.9 times (p = 0.031) in left carotid artery (LCA), 0.9 times that are likely to be type3 from type 2 (p
<0.001) in RCA and 0.9 times in LCA (p=0.009). Increase in BMI at 1 increased odds of becoming type 2
as 1.1 times (p = 0.067) in RCA, 1.1 times (p=0.009) in LCA and increased chance of becoming type 3 as
1.2 times (p = 0.001) in RCA, 1.2 times (p=0.003) in LCA. Mean value of right and left carotid tortuosity
were 240.9+69.0° and 154.4+55.0°, respectively.

Conclusion: The BMI, age, sex and presence of HTN affects the geometry of carotid arteries, the site of o-
rigin and tortuosity of carotid artery specifically.
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BMI
Age
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