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Relationship between Blood Stasis and
Arterial Stiffness in the Patient with Ischemic Stroke
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Backgrounds: Blood stasis is known as an important pathologic factor for vascular disorder in Oriental medicine.
Despite its clinical importance there have been few objective tests for diagnosing blood stasis.

Objectives: This study was designed to examine the relationship between blood stasis and arterial stiffness measured
by cardio-ankle vascular index (CAVI).

Methods: The subjects were 104 ischemic stroke patients with onset after 14 days. Their general characteristics, lipid
profiles and uric acid were recorded. The degree of arterial stiffness was assessed by CAVI, and blood stasis was
evaluated by diagnostic criteria. The data were analyzed by chi-square test, student t-test, spearman correlation
analysis, and pearson correlation analysis. Then, stepwise multiple logistic regression analysis was applied in order
to exclude the interactions among several factors.

Results: There were significant differences in right, left and higher CAVI between the blood stasis group and the
non blood stasis group (p-value<0.01). Age, systolic blood pressure, triglyceride and CAVI had relationships with
blood static scores. In multiple logistic regression analysis, the adjusted odds ratio of blood stasis for arterial stiffness
with CAVI above 9 were 7.091 (95% confidence interval, 1.641~30.638).

Conclusions: The results demonstrated the relationship between blood stasis and arterial stiffness measured by CAVI.
Therefore, we suggest that CAVI should be one of the objective tests for diagnosing blood stasis.

Key Words: blood stasis, cardio—ankle vascular index (CAVI), arterial stiffness
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Table 1. The Diagnostic Criteria for Blood Stasis
Symptoms seore
male female

dark-rimmed eyelids 10 10
areas of dark pigmentaion of facial skin 2
rough skin 5
livid lips 2
livid gingiva 10 5
livid tongue 10 10
telangiectsis/vascular spider 5
subcutaneous hemorrhage 2 10
palmar erythema 5
resistance tender on pressure of the right para-umbilical region 5 5
resistance tender on pressure of the left para-umbilical region 10 10
resistance tender on pressure of the umbilical region 5 5
resistance and/or tendemess on pressure of the caecal region 5 2
resistance and/or tenderness on pressure of the sigmoidal region 5 5
resistance and/or tenderness on pressure of the subcostal region 5 5
hemorrhoids 10 5
dysmenorrhea 10
Evaluation 20 points and less: non-blood stasis

21 points and above:

blood stasis
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Table 2. Baseline characteristics of subjects

Variables Values
Male Sex, n(%) 47(45)
Age, y 65.31£9.68
Days from onset, day 70.91+155.38
Etiology of stroke

LAA, n(%) 323D
SVO, n(%) 72(69)
Comorbidity

Hypertension, n(%) 78(75)
Diabetes, n(%) 28(27)
Systolic BP(mmHg) 143.95+22.96
Diastolic BP(mmHg) 85.12+11.94
Total cholesterol(mg/dl) 187.59+37.52
Triglyceride(mg/dl) 153.43+80.94
HDL-cholesterol(mg/dl) 36.54+9.60
LDL-cholesterol(mg/dl) 117.18+32.38
Uric acid(mg/dl) 4.86+1.42

Values are mean(%) or mean + S.D.
LAA: Large artery atherosclerosis
SVO: Small vessel occlusion
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Table 3. Comparison of the subjects Characteristics and CAVI between blood-stasis Group and non blood-stasis

Group group

Variables blOOd-(SItliSjZ )Group non bloo(crll-:s;z;s)is Group Pvalue”

Male Sex, n(%) 27(59) 30(52) A78
Age, y 67.02+9.14 63.95+£9.96 .108
Days from onset, day 59.39+97.60 80.05+189.52 .503
Etiology of stroke

LAA, n(%) 18(39) 14(24) 134
SVO, n(%) 28(61) 44(76)

Comorbidity

Hypertension, n(%) 33(72) . 45(78) 493
Diabetes, n(%) 11(24) 17(29) 538
Systolic BP(mmHg) 145.52427.09 142.71£19.24 537
Diastolic BP(mmHg) 83.96+12.86 86.03£11.18 380
Total cholesterol(mg/dl) 188.04+41.79 187.22+34.12 913
Triglyceride(mg/dl) 135.52+53.43 167.64+95.50 .044
HDL-cholesterol(mg/dl) 37.48+11.24 35.79+8.09 377
LDL-~cholesterol(mg/dl) 120.37+£36.64 114.66+28.63 374
Uric acid(mg/dl) 4.7741.55 4.93+1.32 577
CAVI-Right 10.96+2.09 9.91£1.70 .006
CAVI-Left 10.91£2.18 9.72+1.69 .002
CAVI-higher 11.2242.22 10.09+1.83 .005

Values are mean(%) or Mean + S.D.
LAA: Large artery atherosclerosis
SVO: Small vessel occlusion

*: Student t-test for continuous variables and chi-square test for categorial variables
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Table 4. Correlation coefficient(r) between Blood stasis score and baseline characteristics of subjects

Variables Correlation coefficients(r) p-value

Sex 136 167
Age 231 018
Etiology of stroke

LAA

SVO .050 617
Comorbidity

Hypertension .149 131
Diabetes .083 400
Systolic BP(mmHg) 164 095
Diastolic BP(mmHg) -.018 .852
Total cholesterol(mg/dl) .028 779
Triglyceride(mg/dl) -.188 056
HDL-cholesterol(mg/dl) .099 319
LDL-cholesterol(mg/dl) 101 310
Uric acid(mg/dl) -.081 412
CAVlI-right 394 .000
CAVI-left 395 .000
CAVI-higher 384 .000

LAA: Large artery atherosclerosis
SVO: Small vessel occlusion

* . . . . . . B .
: Pearson correlation analysis for continuous variables and Spearman correlation analysis for categorial variables

246



A o) 139 74 B9 olBuZH FARAEY AN 9T (749)

Table 5. Multiple logistic regression analysis of Blood stasis risk factors of the study subjects

*

Variables aOR 95% CI
Age .989 .939~1.042
Systolic BP 1.000 .982~1.018
Triglyceride .994 .987~1.002
CAVI grade 7.091 1.641~30.638
Constant 734

aOR: adjusted odds ratio

g Adjusted for age, systolic BP, triglyceride, and CAVI grade(R2 =
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