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ABSTRACT. The vessel wall properties of the common 
carotid artery were noninvasively studied in 53 normoten- 
sive, presumed normal boys of various ages (4-19 yr) with 
the use of a multigate pulsed Doppler system. This device 
allows the on-line recording of velocity profiles and the 
relative changes in carotid artery diameter during the car- 
diac cycle. From the width of these profiles, the internal 
diameter of the carotid artery can be determined. With the 
use of internal carotid artery diameter, relative changes in 
carotid artery diameter during the cardiac cycle, and pulse 
pressure the pulse pressure, as measured in the brachial 
artery, the distensibility coefficient and the cross-sectional 
compliance were calculated. The children were allotted to 
three different age groups: group 1(4-10 yr), group I1 (11- 
14 yr), and group I11 (15-19 yr). In the older children 
(group 111) the systolic arterial pressure and the pulse 
pressure were significantly higher than in groups I and 11. 
The carotid artery diameter was significantly larger and 
the distensibility coefficient was significantly smaller in 
group I11 than in groups I and 11. The cross-sectional 
compliance was not significantly different in the age 
groups, which can be explained by the larger artery diam- 
eter in the older age group. The findings indicate that the 
carotid artery wall is less distensible in adolescents than 
in younger children. The subjects in group I11 showed 
similar carotid artery wall properties as the young adults 
(aged 20-34 yr) in a previous study. Therefore, it is likely 
that in adolescents the vascular system can be considered 
as mature as far as the arterial wall properties are con- 
cerned. (Pediatr Res 25:94-96, 1988) 

Abbreviations 

P,, systolic arterial pressure 
Pd, diastolic arterial pressure 
Ap, pulse pressure 
d, internal carotid artery diameter 
Ad/d, peak arterial diameter increase during systole 
CC, cross-sectional compliance 
DC, distensibility coefficient 
Ad/d * loo%, relative changes in carotid artery diameter 

during the cardiac cycle 

It has long been known that aging alters the histologic structure 
of artery walls and, hence, changes their dynamic properties (1). 
Most of the information available on artery wall properties has 
been obtained from excised vessels (2-5) or experiments on 
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anesthetized animals (2, 3, 6, 7). The limited number of nonin- 
vasive investigations on human arteries nearly all concern adults 
(8, 9). One of these studies (9) showed that carotid artery disten- 
sibility and cross-sectional compliance decrease linearly with age, 
starting in the 3rd decade. The only study (10) that includes 
children (6-25 yr) does not provide information about the 
changes in artery wall properties with age in children and ado- 
lescents, because the children were not allotted to different age 
groups. 

It was the aim of our study to investigate the distensibility (the 
relative increase in arterial diameter during systole normalized 
with respect to the arterial pulse pressure) and cross-sectional 
compliance (distensibility multiplied by the arterial diameter) of 
the common carotid artery in children aged 4-19 yr. The com- 
mon carotid artery was chosen because it is known to be rather 
elastic and easily accessible to ultrasound. The relative diameter 
changes during the cardiac cycle and the vessel diameter were 
assessed with the use of a specially designed multigate pulsed 
Doppler system. 

MATERIALS AND METHODS 

The study was performed on 53 healthy male volunteers, aged 
4-19 yr. The study was limited to male subjects, because in 
previous studies women were found to have less distensible 
arteries than men (10, 11). The parents responded to a written 
request asking their children for a short noninvasive examina- 
tion. The request was handed out at two nearby schools, after 
consultation with the teachers. In all cases, informed consent of 
the parent(s) was obtained. All respondents were included in the 
study. They took no medication, and all had normal arterial 
blood pressures. The volunteers were allotted to three age groups: 
group I, 4-9 yr (n = 18); group 11, 10-14 yr (n = 25); and group 
111, 15-19 yr (n = 10). 

The ultrasound investigations were performed with the sub- 
jects in the supine position with the head tilted slightly to the 
contralateral side. The Ad/d x 100% was recorded on-line with 
a high resolution multigate pulsed Doppler system (12-14). 
These diameter changes were recorded in the plane of the carotid 
artery bifurcation. The assessment of vessel wall displacement is 
based upon the processing of low frequency ~ o p ~ l e r  signals, 
originating from the samvle volumes coinciding with the anterior 
and poste%or walls.   he Doppler signals originating from the 
walls were 30-100x higher in amplitude than the signals origi- 
nating from the slowly moving blood cells close to the vessel wall 
and, hence, mask the signals induced by these cells completely. 
The small size of the sample volume excludes contamination 
with other slowly moving structures (1.2 mm3 at a depth of 15 
mm; the width of the ultrasound beam is about 1 mm at this 
depth). To ensure that the initial relative change at the beginning 
of the cardiac cycle is constant, it is reset to 0 by a trigger derived 
from the R-wave of a standard lead of the ECG. The ECG was 
also used to calculate heart rate. The relative arterial diameter 
changes are independent of the angle of interrogation and can 
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