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Clinical significance of the mechanical properties of the
abdominal aorta in Kawasaki disease

Mi Jin Kim, M.D., Sang Yun Lee, M.D., Yong Bum Kim, M.D. and Hong Ryang Kil, M.D.

Department of Pediatrics, College of Medicine, Chungnam National University, Daejeon, Korea

Purpose : This study aimed to assess the mechanical properties of the abdominal aorta in school-aged patients treated for

Kawasaki disease and in normal, healthy children.

Methods : This study examined 28 children with Kawasaki disease who had been followed up on and 30 healthy subjects
of the same age and gender. We recorded systolic (Ps) and diastolic (Pd) blood pressure values and the aortic diameter at
both minimum diastolic (Dd) and maximum systolic (Ds) expansion using two-dimensional echocardiography. These measure-
ments were used to determine 1) aortic strain: S=(Ds-Dd)/Dd; 2) pressure strain elastic modulus: Ep=(Ps-Pd)/S; and 3)

normalized Ep: Ep*=Ep/Pd.

Results : Ep (P=0.008) and Ep* (P=0.043) of the Kawasaki disease group were relatively high compared to those of the
control group. Ep (P=0.002) and Ep* (P=0.015) of patients with coronary aneurysm were also relatively high compared with
those of patients without coronary aneurysm, but lipid profiles did not differ, except for homocysteine (P=0.008). Therefore,
in patients with coronary aneurysm, aortic stiffness was higher, compared to not only the control group but also patients
without coronary aneurysm. However, in patients without coronary aneurysm, aortic stiffness was not significant, different

compared to the control group.

Conclusion : Measuring aortic distensibility may be helpful in assessing the risk of early atheroscletic change in the long-
term management of Kawasaki disease. (Korean J Pediatr 2008;51:1012-1017)
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S=Ds-Dd)/Dd (ratio)

[Aortic strain (S): the distensibility or elasticity of the
aortic wall, maximum systolic expansion (Ds) and minimum
diastolic pressure (Dd)]

Ep=Ps—Pd)/S NOm™)

[Pressure strain elastic modulus (Ep), Ps: systolic BP, Pd
: diastolic BP]

Ep'=Ep/Pd (ratio)

[Pressure strain normalized by diastolic pressure (Ep)]

St 55 dlsHelA Ho 757 A4 H4 oA E
S7etol 1 vlE Tekler diewe AdAe gulstth Ep
= =] AlA T (distensibility) o] ©WE @<t (pulse pressure)
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t}. Ep9} Ep' tiE™ e AHEs o] o (Fig. D).
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Fig. 1. Measurement of abdominal aortic diameter. A, M-mode scan; B, B-mode scan in long-—
axis view; Ds, aortic diameter at maximal systolic expansion; Dd, minimum diastolic aortic
diameter.
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Table 1. Characteristics of the Study Group

Group 1 Group 2 Group 3 P-value
Number 8 20 30
Sex (M/F) 5/3 12/8 16/14
Age (year) 6.3712.39 7.6012.54 7.6530.78 NS
F/U (month) 33.75327.38  45.60%21.51

Height (cm) 118.17411.61
BW (kg) 3.9046.98
BMI (kg/m? 17.8242.40
SBP (mmHg) 102.50%7.07
DBP (mmHg) 65.0015.34

128.3016.22 125.60%6.52 NS
28.86111.46 25.75%580 NS
16.47116.47 16.3632.66 NS

106.95H2.52 103.25%3.24 NS
65.8010.62 58.50%.52 NS

Abbreviations : BW, body weight; SBP, systolic blood pres-
sure; DBP, diastolic blood pressure; F/U, followup period after
Kawasaki disease; BMI, body mass index

Table 2. Lipid and Biochemical Profiles of the Study Group

17%0] 33.75227.3871 €,
] o8t Apol=

27t0] 4560+
Ak Table 1.

2. dNaey A2 xe} @A E(lipid profile)
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Gl FEAHE 9 AR 2w Z A8 &, Apolipoprotein
A1, Apolipoprotein Be} 533l lojAl= A2 f<]
b alols Il ZRAIAEQL SRl thxatel wlsl

o8l S7kEle] A THP=0.008) (Table 2, Fig 2).
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Fig. 2. Distribution of homocysteine levels in the two groups.

Homocystein (umol/L)
°

Group 1 Group 2 Group 3 P-value
Triglyceride (mg/dL) 102.57456.14 73.39139.70 105.87+110.40 NS
T.cholesterol (mg/dL) 153.57£30.43 152.67%23.68 148.88£30.05 NS
HDL (mg/dL) 46.0019.33 50.0017.87 48.9515.67 NS
LDL (mg/dL) 87.0619.87 87.9917.87 80.0538.50 NS
hs-CRP (mg/L) 2.2532.70 1.6141.02 1.17240.54 NS
Apo-A (mg/dL) 132.7245.89 130.99+22.97 117.76+11.48 NS
Apo-B (mg/dL) 68.20123.83 72.04H12.71 63.25110.78 NS
Homocysteine (mol/L) 10.6422.84 10.2142.35 6.2011.15 0.008"

“group 1 & group 2 vs group 3

Abbreviations : HDL, high density lipoprotein; LDL, low density lipoprotein; hs—CRP, high sensitive C-reactive protein; Apo—A,

apolipoprotein—A; Apo—B, Apolipoprotein B
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(Table 3, 4, Fig 3, 4).

P=0.008 " Group 1
£=0.002 * Group 2
750 = Y Group 3
A
c'“.E 500 . a
=z n
a — 4 M
8 -
250 - " NG T
am Aadan M 4
0

Group 1 Group 2 Group 3

Fig. 3. Scatter plots of pressure strain of abdominal aorta in
the three groups. Horizontal lines represent the means of the
groups. Ep pressure strain.
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Fig. 4. Scatter plots of normalized pressure strain of abdo-

minal aorta in the three groups. Horizontal lines represent the
means of the groups. Ep” normalized pressure strain.

Table 3. Mechanical Properties of the Aorta in Study Group
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ARl dexl 7] FHASSTY 3 JAXEA] FEAH
= %7}, LDL cholesterol %7}, Apolipoprotein A 74, Apoli—
poprotein B %7}, HDL cholesterol 7+4~, LDL/HDL choleste—
rol H]9] Z7} So] delA Y. BE AFA Adx A
W Z AEHE FEAVF BEEY S A e dofsk &
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Group 1 Group 2 Group 3 P-value' P-value®
S 0.1540.07 0.1530.05 0.1940.06 NS NS
Ep (N[Om™ 361.191240.54 291.80492.40 253.70150.06 0.002 0.008
Ep 5.5613.75 4.4611.37 4.4541.15 0.015 0.043

“group 1 vs group 2, Tgroup 1 & group 2 vs group 3

Abbreviations : S, aortic strain; Ep, pressure strain; Ep, normalized pressure strain

Table 4. Pulse Wave Velocity in the Study Group

Group 1 Group 2

Group 3 P-value

PWV (cm/sec) 875.61£113.71 909.331121.66

966.71188.70 NS

Abbreviation : PWV, pulse wave velocity
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