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ABSTRACT

Arteriosclerosis is a disease in which blood circulation is impaired due to loss of elasticity as blood vessels bec
ome narrower, and is a potential cause of recently increasing cardiovascular and cerebrovascular diseases. Carotid
ultrasound is used as a predictor of cardiovascular and cerebrovascular diseases by evaluating the degree of athero
sclerosis. Therefore, this paper attempted to investigate the correlation between the increase in the thickness of the
inner media and various clinical variables in carotid ultrasound. Patients with carotid ultrasound findings were clas
sified into three stages: mild intima thickening, sclerosis, and significant stenosis. CAVI (Carotid Ankle Vascular
Index: vascular age) data measured in the degree and physical characteristics of the carotid artery(gender, age, bo
dy mass index, blood pressure), blood test(total cholesterol, triglycerides, high-density lipoprotein, low-density lipo
protein, creatine phosphokinase, fasting blood sugar), and arteriosclerosis test were collected. It was confirmed tha
t the carotid intima thickness was correlated with variables such as hypertension, hyperlipidemia, and BMI, and
also correlated with the risk factors of cardiovascular disease as CAVI increased.
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Fig. 3. Carotid intima thickness measurement.
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(C) Plaque

(D) Stenosis

Fig. 4. The plaque morphology.
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Table 1. Normal range by category

Category Normal Range
Normal weight 18.5-22.9
BMI Overweight 23-24.9
Obesity >25
SBP Normal < 130 mg/dL
DBP Abnormal > 130 mg/dL
Normal < 100 mg/dL
FBS
Abnormal = 100 mg/dL
TC Normal 0-200 mg/dl
Normal <130 mg/dL
TG
Abnormal =130 mg/dL
Normal < 130 mg/dL
LDL
Abnormal = 130 mg/dL
Male = 40 mg/dL
Normal Female = 50 mg/dL
HpL Mal 40 mg/dL
ale < mg
Abnormal Female < 50 mg/dL
CPK Normal 30.00-200.00 1U/1
Normal =179
CAVI
Abnormal < 8.0

BMI : Body Mass Index, SBP : Systolic Blood Pressure,

DBP : Diastolic blood pressure, FBS : Fasting Blood Sugar, TC : Total Cholesterol,
TG : Triglyceride, LDL : Low Density Lipoprotein, HDL : High Density Lipoprotein,
CPK : Creatine Phosphokinase, CAVI : Cardio Ankle Vascular Index
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Table 2. Hematological variables and Demographic
characteristics of study population

Valiable Frequency
Female 183(37.2%)
Sex
Male 309(62.8%)
28~40 69(14.0%)
AGE 41~60 285(57.9%)
61~80 138(28.1%)
Normal range 297(60.4%)
Mild thickening IMT 89(18.1%)
C-IMT
Carotid plaque 59(12.0%)
Carotid stenosis 47(9.6%)
Normal 114(23.2%)
BMI Overweight 118(24.0%)
Obesity 260(52.8%)
Normal 390(79.3%)
SBP
Hypertension 102(20.7%)
Normal 388(78.9%)
DBP
Hypertension 104(21.1%)
Normal 304(61.8%)
FBS
Diabetes 188(38.2%)
TC Normal 173(35.2%)
High cholesterol 319(64.8%)
Normal 337(66.5%)
TG
Hyperlipidemia 155(31.5%)
Normal 335(68.1%)
LDL
Hyperlipidemia 157(31.9%)
Normal 371(75.4%)
HDL
Hyperlipidemia 121(24.6%)
Normal 338(68.7%)
CPK
Myocardiac Desease 154(31.3%)
Normal 231(47.0%)
CAVI 10years and over 165(33.5%)
20years and over 96(19.5%)

CAVI &A= #2Q 3 Agr 204 o]
2ol 7b Wol = did AN AA B w2 A
7F AeS & A C-IMTS}F Age, BMI, SBP,
DBP, FBS, TC, TG, LDL, HDL, CPK, CAVI®¢] 7}0]
AFHAA A3 Table 4, 594 ZTE Table 490 A
C-IMT®} A& o] FholAlw34 A 400]¢] st 7278
(14.6%) < V& HF= HF 59(5.6%), &3t
178(2.3%), 218 &2 275(9.1%)°] 2L L, 41-60tH ©]
Sh 289%(58.7%) & AwnE UFE H]$ 697
(77.5%), 743+ 2778(61.4%), 23+ |2 319

(50.5%)°1 3L, 61-80t ©]3} 13178(26.6%) & AV
sk Z B vl 1578(16.9%), 74 3HHF 1678(36.4%),
ol gt &2 29(46.8%) 01 A TE C-IMTSL} BMIFHA|
9] FlolAlFAAGANA Ave W H% 319
(34.8%), 73 30t 978(20.5%), 23 &2 478(6.5%)
o3, BMI H|¥roll A Awrgk WyFuh H$ 468
(51.7%), 7A3FdF 299(65.9%), reldt dF 521
(83.9%)°] ATl C-IMTS}BP 5 SBPY] 7holAlF A
ol Al 105 (21.3%) & Aug UZF= H|F 1779
(19.1%), 7A3FdE 139(27.3%), frolst &2 3313
(53.2%)°1 2 th. C-IMT$} BP 5 DBPE 7}ol A7
Aol A 1078(21.7%) & ZAwnst UZF= v]$ 173
(19.4%), 7A3Fak 129(25.4%), rolst &7 3319
(57.4%)°1Jth. C-IMTS} CAVIS] 7ol Al 7 A ol
2109 o] 76(19.7%) & v e B
217(23.6%), 43HF 2278 (50.5%), frolet g2 33
H(53.2%)°1 3L, 201 o] 209(19.5%) T AW
Sk W= ¥ 09 (0%), 7St 1975 (45.8%), 2
s 2 187 (29%)°] ATt

Table 5914 C-IMT¢} FBS®] 7}olAlF7A A3}
187"8(38%) & 741t WF 1 H$ 5878(65.2%), 74
SHak 427(95.5%), ol g F2 567 (90.3%)°] LTt

C-IMTS} TCE| ZholA| 577 el Al 31878 (64.8%)
= Aue Y 8% 589(65.2%), 74 3HEE 357
(79.5%), 213k &2k 537(85.5%)°] A th. C-IMT<}
TGS 7FlolAFA AN 154H(B1.3%) 5 Au|3h
W2 vl 36(40.4%), 74 3FRF 2478 (54.5%),
olgh {2 5178 (82.3%)°] Ut} C-IMT2} HDLS| 7}
ol Al FHANA 121(24.6%) = 7w 3 YZut B
3 21(23.6%), A3HHF 2198(47.7%), o3k d &
387 (61.3%)°] At} C-IMT$} LDLY] 7hol A7 A
ol A 1578 (31.9%) & ZAvs WF9 H|% 309
(33.7%), A3}t 1874(40.9%), +3% FZ 504
(80.6%)°]1 AT}, C-IMT} CPK2] 7hol A7 A ol A
1539 (31.1%) & AR W59 v 287 (32.3%),
A3t 267(59.1%), gt F&F 5078 (80.6%)°1 U
t}.

IV. DISCUSSION
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o] T7lstAIE™ &4 Aol Hsh WAy Fepa S7PF A Ady deke] Ay A s &
o 1l o) Bue] AAE Fohsu, gH AUk
Table 3. Correlation of C-IMT and Variables.
SEX AGE C-IMT BMI SBP DBP FBS TC TG LDL HDL CPK CAVI
SEX 1
AGE -.054 1
C-IMT A52%%  246%* 1
BMI 200%* .023 220%* 1
SBP 230** .058 358**  321%* 1
DBP .196** .031 323%%  202%* 7752 1
FBS JA21%% 0 277%%  678*%*  246%*%  314**  252%* 1
TC -.003  .167** .191**  .099* .004%  175%%  [194%* 1
TG 205%*  174%*%  467**  [172%%  313¥*  287**  S11*¥*  208** 1
LDL J103% 0 J105%*%  351**  171%%  222%%  D(03%*  287¥*  440**  249%* 1
HDL .039 .051 338%*%  195%*  191%*  [167*¥*  289%* .075 324%%  D47** 1
CPK 220%*  075%  419%*  243%*%  333%x  347k* 371*x 0 [04%*F 316**  43]F* 266%* 1
CAVI 108%  114%* 549%*%  210%*  398*%*  365%*  S31*FF 194%*  404*%*  270%*  207**  325%* 1
Table 4. Chi-square test of C-IMT, Age, BMI, SBP, DBP, CAVI
Age BMI BP CAVI
28-40 41-60 61-80 ngelrl?ei Obesity SBP DBP Inggrs 20ayne§rs
over over
Normal Frequency 64 162 71 72 135 37 45 3 1
(éinzg;ﬂ % of C-IMT 21.5% 54.5% 23.9% 30.3% 45.5% 12.5% 15.2% 1.0% 6.7%
thii\ﬁielting Frequency 5 69 15 31 46 17 17 21 0
('I: (r?lg) % of C-IMT 5.6% 77.5% 16.9% 34.8% 51.7% 19.1% 19.4% 23.6% 0%
]\'14 Carotid Frequency 1 27 16 9 29 13 12 22 19
Flli%%(; % of C-IMT 2.3% 61.4% 36.4% 20.5% 65.9% 27.3% 25.4% 50.5% 45.8%
Carotid Frequency 2 31 29 4 52 33 33 33 18
stenosis
(n=47) % of C-IMT 9.1% 50.5% 46.8% 6.5% 83.9% 53.2% 57.4% 53.2% 29.0%
Total(n=492) Frequency 72 289 131 116 262 105 107 76 20
% of C-IMT 14.6% 58.7% 26.6% 23.6% 53.3% 21.3% 21.7% 19.7% 19.5%
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Table 5. Chi-square test of CIMT, FBS, TC, TG, HDL, LDL, CPK

FBS TC TG HDL LDL CPK
Normal Frequency 31 172 43 41 59 50
range
(n=297) % of CIMT 10.4% 57.9% 14.5% 13.8% 19.9% 16.8%
Mild Frequency 58 58 36 21 30 28
thickening
C IMT
v (n=89) % of CIMT 65.2% 65.2% 40.4% 23.6% 33.7% 32.3%
M
T Carotid Frequency 42 35 24 21 18 26
plaque
(n=59) % of CIMT 95.5% 79.5% 54.5% 47.7% 40.9% 59.1%
Carotid Frequency 56 53 51 38 50 50
stenosis
(n=47) % of CIMT 90.3% 85.5% 82.3% 61.3% 80.6% 80.6%
Frequency 187 318 154 121 157 153
Total(n=492)
% of CIMT 38.0% 64.8% 31.3% 24.6% 31.9% 31.1%
dubr o Aol T Aew WeH T
o Z7ks}t wHo] Qe oz LA o ¥ V. CONCLUSION
Aol A e Fe FAE 28414 604171 AT Ae 25 AAE E8 e
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= A T2 delE gl ke A3kE RS gol uxdE 9 B9 FX7t Zrbgke] whel
eRR S/ A7 Aast BR TC A4S gans) A8 g 2As) dnsl e &
AR Fdshtel & wAsks AeR AdE wage ga, JAE 276 A - 5T 5 9
et &% o % Qsith EF CAVIL F7HESE AE
AT Avw Asw yEe FA7 Aggd B 23] ddecs AuwAst dee 2
st fod dnygol 9o ¢ & YT 1F  oHIle FAHA AT WeF Aow nAY
o, TAYE, T 59 £k sl wep 5 oo wa @ Aske] A ae) Bat Fu A
WSt HA, FAE 27 A - A5 5 ) a2A AAM S d5 "otk diets AR
e & T AU A qEE 7Idgt

F A% 2298 F5 BARE AFHA A7
b Asse, o B A¥W AD 99L 7}
FA/E BUAeE 2ol Aasy §UES
FaAd & ol $Fow vobtol @ o A}
wHT B 4F $uPsEn paE 990
2 37 99 o e A7t olRold Bast 9
2 Aolt,
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