https://doi.org/10.7742/jksr.2023.17.3.465 "J. Korean Soc. Radiol., Vol. 17, No. 3, June 2023"

Correlation Analysis of Clinical Risk Factors and Atherosclerosis

Diagnosed by Carotid Artery Ultrasonography

Jee-Yeon Park'?, Sung-Hee Yang'

1Depar“[ment of Radiological Science, Jangpalpal Internal Medicine Clinic

2Department of Radiological Science, College of Health Sciences, Catholic University of Pusan

Received: May 25, 2023.  Revised: June 26, 2023.  Accepted: June 30, 2023.

ABSTRACT

In predicting vascular disease, this study attempted to identify changes in the carotid intima-media thickness in
patients who underwent carotid artery ultrasonography and hematological tests and to find out the effect of risk
factors on the expression of atherosclerotic plaque. A retrospective analysis was conducted on 469 healthy adults
who visited the hospital for the purpose of medical examination and performed carotid artery ultrasonography. As
a result, carotid intima-media thickness, age, body mass index, waist circumference, systolic blood pressure, total
cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol and glucose were analyzed as
significant predictors of atherosclerotic plaque (p<0.001). The risk ratio was calculated based on the cut off value
of the risk factors of the atherosclerotic plaque determined through ROC curve analysis, followed by 8.06 times
the carotid intima-media thickness, 7.53 times the age, 3.97 times the waist circumference and 2.02 times the
glucose. Therefore, in this study it was possible to prepare a Korean standard for clinical risk factors that affect
the presence of absence of atherosclerotic plaque and observation of carotid artery ultrasonography is thought to
help diagnose or predict cardiovascular disease early.

Keywords: Carotid intima-media thickness, Atherosclerotic plaque, Hematological test

(atheroma)o] A ¥+ dHAstS ¢ .
[. INTRODUCTION 73 8} Z:(arteriosclerosis)= 32 FIFEol E A

P2 P A o] o 5 = XNAF ¥ KX Eﬂﬁ}ﬂ' ?—:']_oiL]’}‘i ﬁ‘ﬁ’ﬂﬂ' ﬁﬁgﬂ_ﬂ glfﬂ ]ﬂ"g

gl Mt Holrke A S IRl
o W ALEE £AE ¥ MEF, wyg, O FOIET w=SWAe Yo HAuds 54
sl s A9 So Axdns) Agw BT eHANTE 2wt SdendsT
o _ . .
MBS o3 Qom wal gun o =g olgbar sHHY, FAk5 ) 7 315 (atherosclerosis) < &
a9l0z el Qe 200 FAY Ame) wp T o PSHE ABEHAL B en Aae T8
2w Ay A8 APTES Q7 0w By 615 o e duA slew ols Agel o g
=035 SES. 2 [5] = 5 o)
Mo g ool F WAz He Ay oS00 JTE AR o Auz Aad @
Holw FEE =yl E4z wde] WEE AR A Adads TAES =Y 3
o) T} il S m A st g Fdo]l wdEy] A 27
_ of &lete= WHoReE AesH ZSuAY &

=737 3} 5(atherosclerosis)o] & 2 o] 71 . . - _ .
ey, A 435 AAL AFETsES
obzS Yy 9= " endotheli o ZYyYZ ’

r&a Ha Qe 9 (endothelium) =0 2H & o] & T o 2
= (computed tomography, CT), A7|¥HIdH#ZAE

o] H&tatal WulAlEe] F2jo] dojdt An FF
465

* Corresponding Author: Sung-Hee Yang E-mail: sonoyang@cup.ac.kr Tel: +82-51-510-0582
Address: Catholic University of Pusan, 57, Oryundae-ro, Geumjeong-Gu, Busan, 46252, Republic of Korea



Correlation Between Atherosclerosis Diagnosed by Carotid Artery Ultrasonography and Clinical Risk Factors

(magnetic resonance angiography, MRA) 5°] )

b
o
=

a2 F A e eI gdxed
o] FAFMA TS st oA grde
AAtolw Aol Sk AstsS UEh= AR
2 go] ol&Ha il FFsmAstEe ot
A AARbe 2= e W17k of e vkel i
3= BY 253 AANE o] &5tH B GFA R
golotAl Add + J= A =2 AALE Pt
i ol 2595 o] 83t Ae W vFu 7
(carotid intima-media thickness, CIMT)S] 542 #

APl Wiy st v goln Hehwet
%

G5t Ahgs]

Eid. S5 2ebel A FAE o] §atel

FH2HE FHE WEFE AEE AT A4S 1
g3E B AFe 5 2 7b cheFEhAl A
=

4N AsTe dvtd o R S U] 70%
o] o] Fold P dxFEZ IF FFo|
ZEa o Ho Aok v EA FAS U4 P
A7} ol BH G w77 Golw Adto] A3 7
gPrlof = AF7F ol 27)el wst= slo] 7t
4 FQ3EE CIMT ¥ %77 3hik(plaque) 72
gelsh= Al AR "Begde HE3] Al7H

gl

) 5. A G EA 2~ F(picture  archiving  and
communication system, PACS)ll A& Z-3t94S
o] &3te] A AdE FFHoR A}
Atk

A= B et e 7adE & 993 e &<l
(CUPIRB-2023-012)& Wk o] A&}l

2.1, ©15H4 7L

N
™
or“i
3

(body mass index, BMI)&= 4% 7]
ot %f%ﬂ]—e— ojgsto] Attt 71E=L 20224
o g Rkst sl ol A AA gk vl 5 2] el whet A
A5 18.5 kg/m® v, AAA S 18.5 kg/m® ] 23
kg/m?® W9 IFAS 23 kg/m?® ©]AF 25 kg/m? W R
vk 25 kg/m? o]Ao® yehgglth. d s
(waist circumference, WC)= 7F 7IHE 2392
shal vk A AEel A GBS FEoE 51 5=
o] Halelel =Wk FEeite SN E AR
A3}k, NCEP-ATPII(National — Cholesterol
Education Program Adult Treatment panel III) 7]<=©l
A BEe] oprlol-Ejs F A o] HRt7|ES] Y E
A5 4838 EA= 90 cmo] A, ¢ AF= 80 cm ©] A+
S HRAvte g FRETH. S s
(FT-500R Plus, Jawon Medica, Korea)S ©]-&3}o] =
dgstem g8t FiE wdetr] f18 digta
Hetetsl o] 71Fdd wel 571 E Y(systolic blood
pressure, SBP) 120 mmHg 7%k &= o]¢hr] <t
(diastolic blood pressure, DBP) 80 mmHg"|9HS 4
A, £%7] @< 120 mmHg ~ 139 mmHg =+
o]¢k7] &<t 80 mmHg ~ 89 mmHgS 18t Ath
Al, 75%7] deF 140 mmHg ©]/ =& ol¢r] I
90 mmHg °]A4S mdgoz A ojshgirH

|

ﬂllﬂ
)
b




"J. Korean Soc. Radiol., Vol. 17, No. 3, June 2023"

o] geole 3 uzS 53 Touboul. et. al!ll 7}

= Fasielth aside
Z 2 9HRS85, Samsung Medison, Korea)e] 14 MHz
o nFF Ay HFFAE ol&stdlon A=
25T A S-S FHS5E 3o WAL
AAY Aldsta Az U3 A7 3539
t}. 35 4o}l (supine position)Z il FAE

o Z4e Fuwiel 499

-

(b) Abnormal CIMT

c) Plaque (d) Transverse scan

Fig. 1. Ultrasonography examination of carotid
intima-media thickness at the fat wall of the common
carotid artery.
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Table 1. Analysis of difference in clinical risk factors according to atherosclerotic plaque

Variable Mean + SD n(%) Plaque (-) Plaque (+) t p-value
Under 30s 33.00 £ 4.38 25(5.3)
40s 4539+3.08 84(17.9)
Age (year) 50s 54.78 +£3.03 129(27.5) 54.63 =11.08 67.05+9.13 11.994 <0.001
60s 63.84 £2.52 137(29.2)
Over 70s 75.10+£4.26 94(20.0)
Underweight 16.90 + 1.41 11(2.3)
5 Normal 21.19+1.23 182(38.8)
BMI (kg/m”) - 23.39+3.09 24.55+2.82 3.918 <0.001
Overweight 23.85+0.53 109(23.2)
Obesity 26.97 +1.90 167(35.6)
Normal 75.33+£7.59 371(79.1)
WC (cm) 76.79 £9.13 80.57 + 8.28 4.320 <0.001
Abnormal 88.19 + 6.41 98(20.9)

CIMT (mm) 0.94 +0.33 0.85+0.23 1.13+0.43 7.565 <0.001
SBP (mmHg) 124.45+13.49 122.63+12.75 12826+ 14.23 4.305 <0.001
DBP (mmHg) 74.74 +9.62 74.43 £9.07 75.39 £ 10.68 1.017 0.310

TC (mg/dL) 192.36 +40.19 199.61 £37.49 17723 £41.52 -5.840 <0.001
HDL (mg/dL) 61.47 +15.56 63.75 +16.01 56.73 = 13.44 -4.673 <0.001
LDL (mg/dL) 110.38 +35.53 115.80+33.66  99.09 +36.76 -4.884 <0.001

TG (mg/dL) 114.16 = 63.44 112.69+61.50 117.23 £ 67.40 0.724 0.469

Glucose (mmol/L) 100.11 +23.08 97.68 +21.37  105.20 + 25.64 3.338 <0.001

BMI:body mass index, WC:waist circumference, CIMT:carotid intima-media thickness, SBP:systolic blood pressure, DBP:diastolic blood pressure,
TC:total cholesterol, HDL:high-density lipoprotein cholesterol, LDL:low-density lipoprotein cholesterol, TG:triglyceride

Table 2. Logistic regression analysis by cut off value of atherosclerotic plaque risk factors

Variable AUC Sensitivity(%) Specificity(%) Youden index Cut-off value OR(95% CI) p value
CIMT (mm) 0.78 65.79 79.81 0.45 0.9 8.06 (5.80-12.47) <0.001
Age (years) 0.80 77.63 68.45 0.46 60 7.53 (4.86-11.80) <0.001
BMI (kg/m2) 0.61 66.45 51.42 0.18 233 1.13 (1.06-1.21) <0.001

WC (cm) 0.61 92.76 23.66 0.16 69 3.97 (2.04-7.73) <0.001
SBP (mmHg) 0.62 66.45 54.57 0.21 124 1.94 (1.41-2.67) <0.001
HDL (mg/dL) 0.63 70.39 50.47 0.21 61 1.95 (1.05-3.64) 0.036
LDL (mg/dL) 0.65 38.82 85.80 0.25 81 0.44 (0.27-0.71) <0.001

Glucose (mg/dL) 0.63 72.37 49.84 0.22 94 2.02 (1.46-2.78) <0.001

OR:odds ratio, Cl:confidence interval
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Fig. 3. Odds ratios by logistic regression.
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