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Relationship between arteriosclerosis and Oriental medical
diagnosis in ischemic stroke patients

Won-jun Shin, Young-min Park, Dong-won Jeong, Jin-woo Hong, Jong-joo Sun,
Jun-woo Lee, Woo-sang Jung, Seong-uk Park, Sang-kwan Moon, Jung-mi Park,
Chang-nam Ko, Ki-ho Cho, Young-suk Kim, Hyung-sup Bae

Department of Cardiovascular and Neurologic Diseases(Stroke Center), College of Oriental Medicine, Kyung—-Hee University

The object of this study was to examine the relationship between arteriosclerosis and oriental medical diagnosis of the
patients who had suffered ischemic stroke. The degree of arteriosclerosis of the patients was assessed by cardio-ankle
vascular index(CAVI), and diagnostic criteria used for all patients were deficiency of ki, deficiency of blood, blaod stasis
and stagnation of water. One hundred four patients were included and their general characteristics, CAVI and oriental
diagnosis were evaluated. Results showed a significantly strong correlation between CAVI and blood stasis. These results
suggest a close relationship between arterioslcerosis and blood static syndrome as defined by oriental medicine. If so,
diagnosis of blood static syndrome is a reliable predictor of arteriosclerosis.
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Table 1. Subjectss Baselme charactenstlcs

Vanables

Valu@s

Male Sex, n(%) 47(45)
Age, vy 65.314£9.68
Days from onset, day 70.91+155.38
Etiology of stroke

LAA, n(%) 32(31)

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 2. Comparison of the subjects Characteristics and CAVI between deficiency of Ki group and non deficiency

of Ki group

“ Variables ‘deficiency of Ki group(n=42) = non deficiency of Ki group(n=62)  P-value*
Male Sex, n(%) 10(24) 37(60) .001
Age, ¥y 67.93+8.02 63.53+10.35 .022
Days from onset, day 54.45£55.87 82.06+195.85 376
Etiology of stroke

LAA, n(%) 17(40) 15(24) .088

SVO, n(%) 25(60) 47(76)
Comorbidity

Hypertension, n(%) 30(71) 48(77) 489

Diabetes, n(%) 11(26) 1727) .890
Systolic BP(mmHg) 148.17+26.68 141.10+19.79 124
Diastolic BP(mmHg) 86.29+13.48 84.32+10.81 413
Total cholesterol(mg/dl) 180.93+43.16 192.10+32.76 137
Triglyceride(mg/dl) 145.55491.66 158.77+73.09 416
HDL-cholesterol(mg/dl) 37.38+11.60 35.97+8.03 464
LDL-cholesterol(mg/dl) 110.86+37.10 121.47+28.27 .101
Uric acid(mg/dl) 4.39+1.53 5.18+1.26 .005
CAVI-Right 10.62+1.99 10.20+1.91 .286
CAVI-Left 10.53£2.16 10.06+1.88 237
CAVlI-higher 10.88+2.18 10.40+2.00 248
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

Table 3. Comparison of the subjects Characteristics and CAVI between deficiency of blood group and non
deficiency of blood group

deficiency of blood group(n=26) non deficiency of blood gr‘o,ﬁp(n=78) ::P-value*

. Variables

Male Sex, n(%) 19(73) 38(49) 031
Age, ¥y 68.35+7.64 64.29+10.12 .064
Days from onset, day 37.62£24.57 82.01x177.77 209
Etiology of stroke

LAA, n(%) 11(42) 21(27) 150

SVO, n(%) 15(58) 57(73)
Comorbidity

Hypertension, n(%) 19(73) 59(76) 794

Diabetes, n(%) 5(19) 23(29) 307
Systolic BP(mmHg) 151.15426.57 141.55+21.28 .065
Diastolic BP(mmHg) 85.00+13.38 85.15+11.51 955
Total cholesterol(mg/dl) 188.19+51.27 187.38+32.08 925
Triglyceride(mg/dl) 133.65+58.79 160.03+86.40 151
HDL-cholesterol(mg/dl) 37.23£12.94 36.31+8.29 673
LDL-cholesterol(mg/dl) 119.73+40.70 116.33+29.35 645
Uric acid(mg/dl) 4.42+1.35 5.01£1.42 070
CAVI-Right 11.15+2.12 10.12+1.83 019
CAVI-Left 11.09+2.29 9.97+1.83 013
CAVT-higher 11.35+2.33 10.34+1.94 .030
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

200



MEIZ - Yginl  HER - BN HEF

MEF-0FER  HRY-

Table 4. Comparison of the subjects Characteristics and CAVI between blood stasis Group and non blood-stasis

QGroup group

Variables blood-stasis Group(n=46)

non blood-stasis Group(n=58) P-value*

Male Sex, n(%) 27(59) 30(52) 478
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) 145.52+27.09 142.714£19.24 .537
Diastolic BP(mmHg) 83.96=12.86 86.03+11.18 380
Total cholesterol(mg/dl) 188.04241.79 187.22434.12 913
Triglyceride(mig/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+36.64 114.6628.63 374
Uric acid(mg/dl) 4.77=1.55 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 11.2222.22 10.09+1.83 .005

Values are mean(%) or Mean + S.D. LAA : Large artery atherosclerosis
*: Student t-test for continuous variables and chi-square test for categorial variables

SVO : Small vessel occlusion

Table 5. Comparison of the subjects Characteristics and CAVI between Stagnation of water group and non

Stagnation of water group

i N
Variables Stagnation of water group (n=30) non Stagnation of water group (n=74) P-value*

Male Sex, n(%) 11(37) 36(49) 266
Age, y 68.40+8.69 64.05+9.84 037
Days from onset, day 73.03+123.99 70.05+167.20 930
Etiology of stroke

LAA, n(%) 11(37) 21(28) A83

SVO, n(%) 19(63) 53(72)
Comorbidity

Hypertension, n(%) 24(80) 54(73) AS3

Diabetes, n(%) 9(30) 19(26) .652
Systolic BP(mmHg) 145.13£21.95 143.47423.49 740
Diastolic BP(mmHg) 85.5712.09 84.93+11.95 807
Total cholesterol(mg/dl) 185.83+51.58 188.30+30.45 763
Triglyceride(mg/dl) 147.57+100.37 155.81£72.26 .640
HDL-cholesterol(mg/dl) 37.27+12.54 36.2448.20 625
LDL-cholesterol(mg/dl) 114.43:44.36 118.30+26.32 584
Uric acid(mg/dl) 4.78+1 44 4.89+1.42 707
CAVI-Right 10.62+2.38 10.27+£1.75 413
CAVI-Left 10.77+2.73 10.06+1.60 123
CAVlI-higher 10.98+2.71 1043£1.76 226

Values are mean(%) or Mean + S.D. LAA : Large artery atherosclerosis
*: Student t-test for continuous variables and chi-square test for categorial variables

SVO : Small vessel occlusion
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Table 6. Comparison of the subjects Characteristics and oriental medical diagnosis score between high CAV|

group and normal CAVI group

High CAVI group(n=82) Normal CAVI group(n=22) P-value*

Male Sex, n(%) 35(43) 12(5%) 321
Age, y 67.82+8.23 55.95+9.06 .000
Days from onset, day 60.95+87.80 108.05+294.71 208
Etiology of stroke

LAA, n(%) 25(30) 7(32) 1.000

SVO, n(%) 57(70) 15(68)
Comorbidity

Hypertension, n(%) 63(77) 15(68) 406

Diabetes, n(%) 24(29) 4(18) .298
Systolic BP(mmHg) 145.94+23.52 136.55+19.47 .088
Diastolic BP(mmHg) 84.78+12.35 86.36+10.43 .583
Total cholesterol(mg/dl) 188.43+39.27 184.45+30.70 661
Triglyceride(mg/dl) 145.52+71.26 182.91+106.72 054
HDL-cholesterol(mg/dl) 37.11£10.07 34.41+7.42 .243
LDL-cholesterol{mg/dl) 118.38+32.91 112.73+30.61 470
Uric acid(mg/dl) 4.77+1.40 5.20+:1.48 201
deficiency of Ki score 28.13+18.15 22.05+16.52 158
deficiency of blood score 21.37+12.67 16.27+13.09 .100
blood stasis score 21.19+13.34 12.02+£7.50 .003
stagnation of water score 9.70+7.86 8.07+7.44 385
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 7. Multiple regression of CAVI on general
characteristics and each score of oriental
medical diagnosis

p-value

Variables B*

Age .068 .001
Systolic BP .033 .004
blood stasis score .042 .005
Constant 819 724

*: Adjusted for age, systolic BP, diastolic BP, total choles-
terol, triglyceride, HDL-cholesterol, LDL-cholesterol, uric
acid, deficiency of Ki score, deficiency of blood score,
blood stasis score and stagnation of water score(R? = .362)
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Table 8. Multiple logistic regression analyS|s of CAVI risk factors of the study subject

Model 1

) Mode 2
Variables 2OR 95% CI aOR 95% Cl
Age 1.287 1.121~1.477 1.244 L115~1.388
Systolic BP 1.042 .981~1.106
Diastolic BP 943 .854~1.042
Total cholesterol 1.079 975~1.193
Triglyceride .983 .960~1.007
HDL-cholesterol 907 781 ~1.054
LDL-cholesterol 942 .850~1.045
Uric acid 1.128 625~2.037
deficiency of Ki 1.057 .159~7.049
deficiency of blood 252 025~2.584
blood stasis 15172 2.064~111.513 10.405 2.059~52.569
stagnation of water 325 .047~2.225

aOR : adjusted odds ratio

Model 1 : Adjusted for age, systolic BP, diastolic BP, total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, uric acid, deficiency
of Ki, deficiency of blood, blood stasis and stagnation of water

Model 2 : Adjusted for age and blood stasis
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