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and distensibility calculated by equation.

Measurement of the Common Carotid Artery by Ultrasound as a
Predictor of Atherosclerosis in Obese Adolescents

Ye Jin Kim, M.D., Yoon Hee Shim, M.D., Joung Hyun Yoo, M.D."
Keun Lee, M.D. and Young Mi Hong, M.D.

Departments of Pediatrics and Radiology’, College of Medicine,
Ewha Womans University, Seoul, Korea

Purpose : Adolescent obesity is known to be associated with complications such as hypertension,
coronary artery disease and insulin resistance. We measured the common carotid artery by ultra-
sound as a predictor of atherosclerosis, and investigated the relationship between carotid artery pa-
rameters and serum cytokines in obese adolescents.
Methods : Twenty—nine obese adolescents(16-17 years old, obesity index>130 percent) and twenty—
seven normal controls were included. Obesity index and body mass index were calculated from their
height and weight. Skin fold thickness was measured at the triceps, and fat mass and fat distribu-
tion by bioelectrical impedence analysis. Blood pressure was measured at resting state and serum
lipid, insulin, and homocysteine levels after a 12-hour fasting period. Intimal wall thickness, systolic
and diastolic diameters of the common carotid artery were measured by ultrasound, and compliance

Results : Systolic and diastolic diameters of the carotid artery significantly correlated with arm cir-
cumference, body mass index, fat distribution and fat mass. The higher systolic blood pressure was,
the larger systolic and diastolic diameter. The higher diastolic blood pressure was, the larger carotid
intimal thickness. Insulin levels had positive correlations with systolic, diastolic diameters and serum
homocysteine level with intimal thickness.

Conclusion : The carotid artery diameter significantly increased with the degree of obesity and
blood pressure. The carotid intimal wall thickness significantly correlated with diastolic blood pres-
sure. Measurement of carotid artery thickness, insulin and homocysteine levels might be useful to
predict the development of coronary artery disease. (Korean J Pediatr 2005;48:745-752)

Key Words : Carotid artery, Intima-media thickness, Atherosclerosis, Ultrasonography, Obesity
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(insulin resistance index)2 ZEA3FAT

Insulin resistance index= fasting glucose(mg/dL) X
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Fig. 1. Estimation of common carotid artery by sonography. (A) obese
group, (B) control group.
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fhtimal thickness(IT, mm)

Systolic diameters(sD, mm)

Diastolic diameters(dD, mm)

Pulse pressure( AP, mmHg)

Lumen cross-sectional area(mm?) = @D%/4

Wall cross-sectional area(mm®) = #dD/2+IT)*— #dD/2)*
Cross-sectional compliance(mm2.mmHg) = sD?—dD?)/4 AP

Cross-sectional distensibility(mmHg ' 10~ % = (sD*—dD%/(dD". AP)
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AL vgkol A 90.1+11.1 kg, tHETNA 562+3.6 kgol

Table 1. Anthropometric Data of Study Group

Anthropometric data Obese group Control group

Height(cm) 1702%+65 166.9*£6.4
Weight(kg) 90.1+11.1" 56.2+3.6
BMI(kg/m") 31.1+28" 201403
Obesity index(%) 1496126 1029+1.9
Skinfold thickness(mm) 254+62" 125%59
Arm circumference(cm) 352+3.0° 19.2+46
Fat mass(kg) 328*116 13.3+3.7
Fat distribution(%) 0.93+0.05" 0.79+0.03

BMI : body mass index
"P<0.01, 'P<0.05

7t 31.1+2.8 kg/m’, 20.110.3 kg/m’, ¥l
102.9+1.9% % MRk A th 2ol
AL F a7k 9% 2
6.2 mm, WEolA 125559 mmelRa F¢ =+

oA 352430 mm, HETeM 192446 mm=z HWHro A
o5 A Zrh AALL vwktolA 3284116 kg, Rl
133%37 kgela slel/Ed Edus 247 0934005 df

0.79£0.032.2 HRko Al f-o]8tAl =S tH(Table 1).
2. H|otED CHEZOHAM 5712 0|27 €t
H&) zh7)

TE7I9k ole7] HIREEA A sl 7}
135.3+12.0/85.0179.3 mmHg, 111.4+7.7/69.316.2 mmHg= ¥

Fghe
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Table 2. Comparision of Blood Pressure in Obesity Group vs
Control Group(mmHg)

Table 4. Comparision of Sugar, Insulin, Insulin Resistance In-
dex and Homocysteine in Obesity Group vs Control Group

Blood pressure Obese group Control group

Obese group Control group

135.3+12.0°
85.0+9.3"

1114+77
69.3£6.2

Systolic BP
Diastolic BP

BP : blood pressure
*P<0.01

Table 3. Comparision of Lipid Profile in Obesity Group vs
Control Group(mg/dL)

Lipid profile Obese group Control group

Cholesterol(mg/dL) 195.7£32.1" 170.1+22.6
Triglyceride(mg/dL) 1376+46.3" 87.0+19.0
HDL cholesterol(mg/dL) 49.0+9.4" 60.6+14.1
LDL cholesterol(mg/dL) 138.1+42.17 93.4+19.4

*P<0.05, TP<0.01

Rboll A frolshAl =%t Table 2).
3. HIZH21 HIEF0M X=X

FE2U2EES el 195.7£32.1 mg/dL, thETelA
170.1%22.6 mg/dLo.2 HgkolA folsbA wka, SR
& vkl A 137.6146.3 mg/dL, HETA 87.0+£19.0 mg/
dLo® mjgktol A Fo8tA EUth nEE Ad b FZys
B2e HgkZolA 49.0+94 mg/dL, WETAAM 606+14.1
mg/dLo2 WIRkFol A folshAl vk, AdME AF o F
2SS Bgktol A 138.1+42.1 mg/dL, thEaeld 934+
19.4 mg/dLo.& H|RkLelA fFol3tA =9k tHTable 3).

4. HIZED EZHM 22 ¥, 92, oladl NEN

oo

(o3

Tk uyrel A g3 931+79 mg/dlL, hET>
835179 mg/dLZE vWhtollA FoskA =ghal, d&EdL 1|
oA 136+6.8 plU/mL, HEToNA 68+22 ulU/mLO=E H
ol FolshA vl el AL kol 549+
249, WzTolA 297+12602 BTHrAA folsiAl =Tk
Y TEA2E2 H|REO|A 127247 umol/L, TiEwl
102128 pymol/LE H|WHZolA o =11 shvt BAZA Fod2

A HTable 4).

L
o

o

o

AWl Wy FAE Bvktel A 0.89£0.19 mmela i
oAl 0.6010.22 mmAL™ FF7] WAL AlwkelA 7.04+
0.86 mm, tEollA 6631026 mm, ©1¢7] WHL Bgktol
A 6341091 mm, HETANA 5631075 mm=z HRHEA A F
AstH oz fostA Zith vl kol A 0.15540.057
mm’ - mmHg ¢ &7l A 0.23110.115 mm® - mmHg® W%
oA oA HIRb oA 0.543£0.337

O m 1-
TrTL‘}J:—T:

A A =

AT

SEokal

Fasting sugar(mg/dL) 93.1+79 835+79
Insulin(TU/mL) 13.6*£6.8 6.8+2.2
Insulin resistance index 54.9+24.9" 29.7+12.6
Homocysteine(umol/L) 12.7+4.7 10.2£28
“P<0.05

Table 5. Geometrical Analysis of the Common Carotid Ar-
tery in Obesity Group vs Control Group

Carotid artery Obese group  Control group

Intimal thickness(mm) 0.89%+0.19" 0.60+0.22

Systolic diameter(mm) 7.04%0.86 6.63+10.26

Diastolic diameter(mm) 6.34+091" 5.63%0.75

Cross—sectional compliance 0.155+0.057 0.231£0.115
(mm” - mmHg)

Cross-sectional distensibility — 0.543%+0.337" 1.101£0.944

(mmHg ' - 107

*P<0.01, 'P<0.05

mmHg ' - 107 &7 1.101+0.944 mmHg ' - 10 22 19kt
A el atAl $ktH(Table 5).

. A3Y FSFXY i HFX Al0|9] M AT

6

AeHel £V WA, ole] WAL FEE(r=0614 vs
0588, P<0.05), AAZF #A4=(r=0558 vs 0.535, P<0.05), A%
X (r=0436 vs 0418, P<0.05), AA(r=0.347 vs 0.401, P<
0.05)°] S7tghell wet foskAl Frekaith

F%7]1 dtel =&E £571(r=0515, P<0.05) 2 o|gr]
U7 (r=0.451, P<0.05)°] a7 Z7Fstslal(Fig. 2C, 2D), ©l
7] "ete] TG AW U FAE folskd Fotst
AthFig. 2A, r=0.470, P<0.05). JA&AX7} S7ME54E F57]
(r=0.8, P<0.05) % °]¢7] WA (r=0.6, P<0.05)°] FolstA 5
7189 tH(Fig. 2, 2F). ERA|2®lo] Z7ld4E Heue s
FAZE s TS & 4 AATKFig. 2B, r=0.502, P<
0.05).
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Fig. 2. (A) Linear correlation between carotid intimal thickness and diastolic blood pressure. (B) Lin-
ear correlation between carotid intimal thickness and homocysteine. (C) Linear correlation between sys-
tolic blood pressure and diastolic lumen diameter. (D) Linear correlation between systolic blood pressure
and systolic lumen diameter. (E) Linear correlation between insulin and diastolic lumen diameter. (F)
Linear correlation between insulin and systolic lumen diameter.
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