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Abstract

Intima-media thickness is a known subclinical radiologic marker of the early manifestations of atherosclerotic disease. It is the
thickness of the vessel wall, most often the carotid artery. Intima-media thickness is measured on conventional US manually
or automatically. Other measurement techniques include radiofrequency US. Because there is variation in its measurement,
especially in children, several recommendations have been set to increase the measurement’s validity and comparability
among studies. Despite these recommendations, several pitfalls should be avoided, and quality control should be performed
to avoid erroneous interpretation. This article summarizes current literature in relation to the clinical applications for intima-
media thickness measurement in children with known risk factors such as obesity, liver steatosis, hypercholesterolemia,
diabetes, hypertension, systemic inflammatory diseases, cancer survival, kidney and liver transplant, and sickle cell disease
or beta thalassemia major. Most potential indications for intima-media thickness measurement remain in the research domain
and should be interpreted combined with other markers. The objective of diagnosing an increased intima-media thickness is

to start a multidisciplinary treatment approach to prevent disease progression and its sequelae in adulthood.
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Introduction

The need for a noninvasive, safe diagnostic test to detect
early subclinical changes in vessel walls is of utmost clinical
importance for risk stratification in children with known risk
factors for early atherosclerotic disease. In relation to pedi-
atric applications of intima-media thickness measurement,
the US-based technique lacks abiding by standardization
and validation guidelines. Risk factors for atherosclerosis
begin in childhood. Obesity is linked to atherosclerosis,
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dyslipidemia and insulin resistance [1]. Several studies
have shown vascular changes and fat streaks deposition in
vessel walls of children and young adults who are other-
wise asymptomatic [1, 2]. The process starts with abnormal
vascular wall vasodilatation secondary to fat deposition,
which leads to further abnormal vasomotion, vascular wall
smooth muscle hyperplasia, intima-media thickening and
ultimately the development of atherosclerotic plaques in late
adulthood [3]. Intima-media thickness is defined as the dis-
tance between the interface lumen-intima and the interface
media-adventitia (Fig. 1).

Obese children tend to remain obese as adults [4]. Sev-
eral cohorts have shown an association between risk factors
for atherosclerosis and intima-media thickness [2, 5]. Obese
children have increased intima-media thickness and dimin-
ished vascular wall elasticity [6, 7]. Mortality and morbidity
from atherosclerotic disease is prevalent in adults. However,
studies in young adults have shown progression of intima-
media thickening in time with the prevalence of risk fac-
tors [8]. In a meta-analysis, Lorenz et al. [9] found that the
association between risk factors and increased intima-media
thickness becomes linear when the intima-media thickness
is significantly increased. This indicates the need to start
treatment and prevention early to avoid disease progression
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Fig.1 Common carotid artery
in a healthy 12-year-old boy. a,
b Longitudinal US images show
the different layers (a) and the
lumen-intima (long arrow) and
media-adventitia (short arrow)
interfaces delineating the
intima-media thickness (b). The
intima-media thickness is meas-
ured as the distance between
the lumen-intima interface and
the media-adventitia interface
(lines)

and further sequelae in adulthood. Intima-media thickness
measured by B-mode has been shown to be a definite sur-
rogate marker for atherosclerosis [10]. Measuring intima-
media thickness could help in the early identification and
stratification of at-risk individuals, and it could be used to
carefully follow the impact of disease interventions, includ-
ing lifestyle changes or medication. Most potential indica-
tions for intima-media thickness measurement remain in the
research domain and should be interpreted in combination
with other markers. This article reviews the guidelines for
standardized intima-media measurement on US in children
and briefly summarizes the current literature on potential
clinical indications in children.

Intima-media thickness measurement
techniques

Intima-media thickness is measured according to guidelines
set forth by the Mannheim [11], the Association for European
Paediatric Cardiology [12], the American Heart Association
[13] and the American Society of Echocardiography Carotid
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Intima-Media Thickness Task Force [14]. The aim of these
guidelines is to standardize intima-media thickness measure-
ment to improve reproducibility and comparability of the
measurements in time and among different cohorts. These
consortiums recommend measuring the common carotid
artery bilaterally at more than 5 mm of the carotid bifurca-
tion on the far wall of the vessel relative to the US probe
[11-14]. The patient should be in a supine position, head tilted
45° to the opposite side. Several measurements with different
insonation angles and during diastole are preferred [11]. A
linear 7-14-MHz probe placed longitudinally along the ves-
sel is used and the measurement is taken after a 10-min rest.
The focus should be about 30—-40 mm, frame rate of at least
25 Hz with a gain of 60 dB [11-13]. The measurement is
reported on each side and the average of both sides could be
given. Measurements are done on conventional B-mode US
using calipers to manually measure the distance between the
two interfaces or using special software to get an automated
measurement. The latter is more robust because it reflects the
average measurements along a segment of the vessel wall
rather than between just two points [12]. The software usually
gives the standard deviation and the minimal and maximal
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intima-media thickness values along the segment. Manual
techniques have demonstrated more inter- and intraobserver
variability because of the difficulty in manually placing the
calipers given that the measurement is usually less than half a
millimeter [12]. Several studies have shown good agreement
between the techniques in healthy adults but less so in children
and adolescents, probably because of children’s inherently
smaller intima-media thickness [15].

The other technique used is radiofrequency US, which
basically uses the raw US data to localize the two interfaces
and hence theoretically gives a more accurate measurement
along a segment of the artery wall and hence is automatic
and more robust. Specifying which technique was used is
important because these measurements are not always inter-
changeable in children [7, 15]. Omitting to do so could lead
to erroneous interpretation of the measurement because nor-
mative charts depend on the age and gender of the child and
the technique used, either in B-mode, radiofrequency, manual
or automatic. As for calibration, the Association for European
Paediatric Cardiology recommended a rate of interobserver
variability of 0.055 mm; a 10-patient sample for quality con-
trol; and a coefficient of variation of 6%, defined as standard
deviation divided by the mean [12]. The consensuses recom-
mended to always measure the artery diameter in correla-
tion to the intima-media thickness [11-14]. The American
Heart Association described three potential further research
avenues to better understand intima-media thickness: (1) lon-
gitudinal cohorts to determine normal intima-media thick-
ness values in children according to age, gender and race;
(2) longitudinal studies to determine the impact of increased

intima-media thickness on mortality and morbidity in adult-
hood and the threshold of age, weight and body mass index
at which the intima-media thickness becomes most reproduc-
ible and accurate; and (3) the cost effectiveness of measuring
intima-media thickness [13].

This brings us to the fact that there are less normative
tables in the literature in the pediatric population compared
to adults. The Association for European Paediatric Cardiol-
ogy mentioned that the available cohorts are relatively small
(smaller than 100 patients) [12]. Therefore, the impact of
intima-media thickening on mortality and morbidity in
adulthood cannot be determined without more longitudinal
studies. Doyon et al. [16] published a multicentric study
about the normative intima-media thickness in children
ages 6—18 years using manual and semi-automated tech-
niques on B-mode US. He found that intima-media thick-
ness increases with age, height, body mass index and blood
pressure. Therefore, intima-media thickness values should
not be interpreted independently from these factors. Gen-
der difference was detected for children ages 15 years and
older, with intima-media thickness being increased in boys.
Several other cohorts in the literature used B-mode tech-
niques manually or semi-automatically (Table 1) [16-28]. A
recent meta-analysis by Torkar et al. [28] reported normative
values for intima-media thickness in children. Their meas-
urements were comparable to the literature. However, one
study compared B-mode-based and radiofrequency-based
intima-media thickness measurements on the same cohort
of children and found poor correlation [15]. In contradistinc-
tion, in adults there is good correlation between the B-mode

Table 1 Non-comprehensive summary table of some of the studies presenting normative values for the intima-media thickness in healthy chil-

dren according to the Mannheim recommendations

Study Population, n (age range in years) Intima-media thickness Technique *
average value (+SD)

Sass et al. (1998) [17] 160 (10-18) 0.49 mm (+0.04) B-mode

Jourdan et al. (2005) [18] 247 (10-20) 0.38-0.40 mm (+0.03-0.05) B-mode manual

Bohm et al. (2009) [19] 267 (6-17) 0.51 mm B-mode semi-automated

Doyon et al. (2013) [16] 1,155 (6-18) 0.37 mm B-mode manual

Engelen et al. (2013) [20] 24,871 (15-101) 0.4 mm for 15 years old Radiofrequency

Selamet Tierney et al. (2015) [21] 184 (14.7)° 0.43-0.44 mm B-mode

Prats-Puig et al. (2016) [22] 692 (6-13) 0.40 mm (£ 0.07) Radiofrequency

DallaPozza et al. (2016) [23] 602 (8-18) 0.45-0.49 mm B-mode

Baroncini et al. (2016) [24] 280 (1-15) 0.42-0.43 mm (£ 0.05 and 0.06) B-mode manual

Calabro et al. (2017) [25] 131 (3-16) 0.34 mm Manual

Gooty et al. (2018) [26] 291 (6-18) 0.44-0.48 mm B-mode automated

Bassols et al. (2018) [27] 418 (healthy controls, 8)° 0.39 mm (£ 0.06) B-mode

Torkar et al. (2020) [28] 1,241 (6-18) 0.5 mm for 12-year-old boys (charts Radiofrequency

according to gender, age and height)

SD standard deviation

2 Note the heterogeneity in the technique used: B-mode manual, semi-automated and radiofrequency

> Mean age
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and radiofrequency techniques [29]. In our practice, we use
the semi-automated technique on B-mode images to meas-
ure intima-media thickness together with a radiofrequency-
based video loop sequence of at least five cardiac cycles.
This video sequence is then analyzed by our collaborators
on a noninvasive vascular elastography software (Object
Research Systems [ORS] Visual Inc.; Montreal, Canada),
that generates intima-media thickness based on radiofre-
quency as well as elastography parameters including the
axial strain, translation, shear strain and the lateral transla-
tion [7]. We always include a control group in evaluating
intima-media thickness in research settings.

Important patient characteristics to be included in any
intima-media thickness assessment are therefore age, sexual
maturation (Tanner stage), height, weight, body mass index,
waist circumference, and systolic, diastolic and pulse pres-
sure. Other anthropometric measures to help better stratify
risk for early atherosclerosis could include skin fold thick-
ness, hip circumference and calf circumference. In this per-
spective, it is to note that physiological change in the intima-
media thickness in children related to age, gender and sexual
maturity is not well-known and that these anthropometric
measures could likely indicate a physiological increase in
the intima-media thickness. Therefore, the threshold above
which the intima-media thickness becomes abnormally
increased in children has not been determined. This is in
keeping with the recent publication of Chiesa et al. [30],
who suggested that changes in intima-media thickness could
be physiological and not necessarily indicate early athero-
sclerosis. Baroncini et al. [24] did not find a difference in
intima-media thickness between healthy males and females.
However, in their recent systematic literature review, Torkar
et al. [28] found that intima-media thickness is lower in girls
and increases with age, height and hip circumference in both
girls and boys. Although intima-media thickness increases
with age in adults [31], the results are more heterogeneous in
children. Several studies did not find a relationship between
intima-media thickness and age in children [17, 25, 26]; oth-
ers found a weak one [18]. Calabro et al. [25] found a weak
correlation between intima-media thickness and height in
boys. Jourdan et al. [18] also found a correlation between
height and intima-media thickness. In summary, literature
suggests accounting for these factors in interpreting intima-
media thickness in children.

How to measure a reliable intima-media
thickness
Despite recommendations and specific criteria to measure

intima-media thickness, there are several important aspects
to avoiding erroneous measurements.

@ Springer

For the manual technique, placing the calipers can be
tricky; for this reason, taking several measurements manu-
ally and reporting the average increases the validity of the
measurement (Fig. 2). As for the semi-automated (Fig. 3)
and automated techniques (Fig. 4), several studies reported
good interobserver and intraobserver agreement [32-37].
The advantage of the semi-automated technique stems from
the fact that the measurement is an average over a segment of
the vessel wall, which theoretically is more robust and reli-
able than a single measurement over a specific point of the
vessel wall. The software usually gives the minimal, maxi-
mal and average values together with the standard deviation,
hinting to the quality of the mean reported measurement.
The software could measure the near wall of the vessel,
which is against standards. Usually, it is recommended for
the semi-automated and the automated techniques to meas-
ure the intima-media thickness over a 1-cm segment of the
vessel wall, usually the carotid artery. However, sometimes
the application fails to detect the edges and a narrower seg-
ment enables the application to generate a less robust meas-
urement. The quality index in some softwares (e.g., M’Ath
software, Argenteuil, France) should be at least 50%, indicat-
ing that the software used at least half of the measurement
for the intima-media thickness to calculate the given aver-
age. This index is important in keeping with the advantage
of the semi-automated technique over the manual technique
(Fig. 5). However, edge detection could be a problem and
operators should be aware of the possible misregistration
of the edge delineating the intima-media complex (Fig. 6).

Calibration is another important aspect of these measure-
ments, especially for software that is not integrated in the US
machine [12]. This is usually done by measuring a known
segment three times and recording the known length in the
calibration procedure.

The intraobserver and interobserver agreement depends
on the technique used and ranges between an interclass cor-
relation coefficient of 0.84 to 0.93 and 0.7 to 0.8, respec-
tively, according to a meta-analysis [28]. Although the left
common carotid artery is reported to show increased intima-
media thickness with respect to the right side [38], results
are more heterogeneous in adults [39]. In children, a single-
side intima-media thickness is sufficient to detect age- and
gender-related intima-media thickness [19].

Optimal resolution in diastole and measurement during R
wave using electrocardiography (ECG) do not correlate well
in children, and hence the same technique should be used
to compare groups, cohorts and follow-up measurements
[21]. This important finding could explain the discordance
between the B-mode and the radiofrequency techniques,
with the latter being automated and always measured dur-
ing diastole (Fig. 7). As to the segment of the carotid artery
at which intima-media thickness is measured, Weberruf3
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Fig.2 Manual measurement. =
Longitudinal B-mode US image . 5 3MH Z&..U St
of the common carotid artery 211 £4 -
in a healthy 16-year-old boy :
obtained during diastole (R
wave) on a Vivid E9 US system
(GE Healthcare, Chicago, IL).
Two echogenic (bright) lines,
representing the lumen-intima
interface and the media-adven-
titia interface (intima-media
complex), are identified; the
shortest perpendicular distance
between them is measured with
calipers. Usually, 3 to 10 such
measurements are obtained to
increase measurement reliability
and for interobserver variability
studies
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Fig.3 Semi-automated measurement. Longitudinal B-mode US
image using a semi-automated measurement technique of the intima-
media thickness in a 12-year-old overweight boy (body mass index
at 88™ percentile) using M’Ath SR software version 3.2.1 (Argen-
teuil, France) connected to a Aplio XG US machine (Toshiba, British
Columbia, Canada) and a 14-MHz linear probe. A I-cm green line is
drawn by the operator next to the lumen-intima interface. The soft-

ware then measures the mean thickness over that segment with a min-
imum and maximum value and standard deviation. A quality index of
at least 0.5 means that the software accounted for at least 50% of the
measurement in the calculation of the mean intima-media thickness
over the segment in question. This reflects a robust measurement if
the edge detection lines are adequately generated
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Fig.4 Automated measure- O
ment. Longitudinal B-mode '
US image using an automated
measurement technique for the
intima-media thickness of the
same boy as in Fig. 3, measured
using a Smart 3300 US machine
(Terason, Burlington, MA) and
a linear 15L4A probe. The box
is 1 cm long and automatically
gives the mean, minimum and
maximum values of the intima-
media thickness, as shown
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Fig.5 Measurement index. Longitudinal B-mode US image using a
semi-automated measurement technique for the intima-media thick-
ness in a healthy 12-year-old girl. Image shows edge detection lines
shorter than the green line indicated by the operator. This reflects a
poorer measurement because the quality index would be small, indi-

et al. [40] did not find any difference in the intima-media
thickness.

Clinical indications

According to the consensuses, intima-media thickness
measurement should start early on and be part of the overall
assessment of risk for early atherosclerosis. Although it is
of benefit in these clinical situations, intima-media thickness
interpretation outside the research domain is still limited.

@ Springer

cating that the mean measurement reflects intima-media thickness
over a shorter segment. The yellow line and magenta line are gener-
ated through edge detection analysis by the software and indicate the
lumen-intima interface and the media-adventitia interface, respec-
tively

Clinical indications include obesity, non-alcoholic fatty
liver disease, sickle cell disease, prematurity, transplant and
inflammatory bowel disease, among others.

Obesity and the metabolic syndrome

This is the main indication for assessing the intima-media
thickness. Obese children have increased intima-media
thickness [7]. The relationship between intima-media
thickness and risk factors becomes linear when the intima-
media thickness is significantly increased [9]. This increased
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Fig.6 Erroneous edge detection. Longitudinal B-mode US image
using a semi-automated measurement technique for the intima-media
thickness of the same 12-year-old girl as in Fig. 5 shows erroneous
edge detection by the software, leading to misinterpretation of the
intima-media thickness. The green line drawn by the operator next to

Fig.7 Automated calculations
during diastole. Longitudinal
US image using an automated
radiofrequency-based measure-
ment technique for the intima-
media thickness in a 12-year-old
boy. Images were obtained with
a linear-array L10-5 40-mm US
transducer (model 410.503) on
the MyLab 70 platform (Esaote,
Genoa, Italy) equipped with an
ART.LAB platform (Pie Medi-
cal Imaging BV, Maastricht,
The Netherlands). The software
automatically calculates intima-
media thickness across the
cardiac cycles during diastole
(values on the left of the US
image)
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intima-media thickness related to obesity in children is inde-
pendent of the technique used [15]. The Bogalusa Heart
Study showed a linear relationship between obesity in child-
hood and intima-media thickness of the carotid artery in
adulthood [2, 5]. Children with even more increased body
mass index and those who remain obese for a longer period
tend to have the most increased intima-media thickness [13].
However, other studies did not find a correlation between
intima-media thickness and body mass index in healthy chil-
dren and adolescents [24]. A meta-analysis done in 2015
reported a rate of 68% of published articles confirming the
relationship between increased intima-media thickness and
obesity in adolescents [41]. In this perspective, the Interna-
tional Childhood Cardiovascular Cohort consortium found

the lumen-intima interface indicates to the software the arterial seg-
ment to be analyzed for intima-media thickness. The yellow line and
magenta line are generated through edge detection analysis by the
software and should theoretically indicate the lumen-intima interface
and the media-adventitia interface, respectively

DIST IMT
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that adult metabolic syndrome, diabetes mellitus type 2
and subclinical atherosclerosis as measured by the intima-
media thickness could be predicted during childhood as of
5 and 8 years, respectively [42]. Although several studies
have demonstrated an increased intima-media thickness
with increasing body mass index [6] and abdominal obesity
[43], others including a meta-analysis demonstrated a rather
stronger relationship between diminished arterial distensibil-
ity and obesity [44, 45].

Non-alcoholic fatty liver disease

Non-alcoholic fatty liver disease (NAFLD) is a known inde-
pendent risk factor for atherosclerosis in children [46]. A

@ Springer
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meta-analysis in 2015 showed that only five articles evalu-
ated the relationship between NAFLD and intima-media
thickness in children. Children with NAFLD had signifi-
cantly increased intima-media thickness [47, 48]. These
changes were seen in children as of 10 years of age [49].
However, the relationship between NAFLD and increased
intima-media thickness depends on the certainty with which
the diagnosis of NAFLD is made [49]. In a study compar-
ing obesity with and without liver steatosis and controls,
intima-media thickness was significantly increased in the
group of children who were obese with liver steatosis [50].
In a larger study of 642 children ages 11 to 13, Caserta et al.
[51] found an association among increased intima-media
thickness, NAFLD and body mass index. In this perspective,
not only is intima-media thickness increased but also the
left ventricular mass in obese adolescents with NAFLD [52]
and epicardial adipose tissue [53]. Beyond the intima-media
thickness, arterial stiffness was also found to be altered in
obese children with liver steatosis [54, 55]. This relationship
is not always demonstrated; in their small study of 78 obese
children, Koot et al. [56] did not find a relationship between
liver steatosis and increased intima-media thickness.

Sickle cell disease

Children with sickle cell disease have increased intima-
media thickness. The pathophysiology of vascular disease
in sickle cell disease is complex and multifactorial. This is
in part because of increased endothelial damage secondary
to the adherence of deformed and aggregated red blood cells,
chronic inflammation and increased platelet activation, as
well as alteration in the bioavailability of vasoactive agents
including nitric oxide. Chronic hemolysis and, in some peo-
ple, development of iron overload, might also contribute to
the vascular damage, wall hyperplasia and increased intima-
media thickness. While pathophysiology of other hemoglo-
binopathy might differ, increased intima-media thickness has
been well-described in people with thalassemia major. Cys-
tatin C, a biomarker of kidney function, is also a subclinical
biomarker of cardiovascular disease. Cystatin C level has
been correlated with increased intima-media thickness in
children with sickle cell disease [57]. In the same perspec-
tive, intima-media thickness of the common femoral artery
was significantly increased with the presence of leg ulcers,
reflecting vasculopathy in people with sickle cell disease
[58].

Prematurity
Studies in children and in young adults born prematurely
did not all show an increased intima-media thickness in that

population, although elasticity was altered [59, 60]. The lit-
erature review in this perspective focused on the need to

@ Springer

correlate increased intima-media thickness with body habi-
tus and the carotid artery diameter. The explanation for this
finding could be the pathophysiology behind the increased
cardiovascular risk in this population. In fact, the only vari-
able associated with altered cardiovascular compliance was
the presence of bronchopulmonary dysplasia [60]. Similarly,
small-for-gestational-age children have increased intima-
media thickness, according to some studies. The mechanism
is, however, to be determined because rapid growth catch-up
has been elucidated as an underlying cause [61].

Transplant patients

In a study examining intima-media thickness in children
with renal and liver transplants, intima-media thickness was
increased in the renal transplant group compared to both
the liver transplant and control groups [62]. However, in
liver transplant children, intima-media thickness was associ-
ated with the more prevailing risk factors in this population,
namely increased diastolic blood pressure and glucose intol-
erance [63]. Children with liver transplant have also been
shown to demonstrate increased intima-media thickness
[64]. Sirolimus, a mechanistic target of rapamycin (mTOR)
inhibitor and an immunosuppressor drug used in renal
transplantation, has been described to cause dyslipidemia.
However, children on sirolimus had decreased intima-media
thickness [65], suggesting a complex mechanism that needs
further evaluation [66]. Similarly, pediatric heart transplant
recipients show increased intima-media thickness [67]. Fur-
ther studies are needed to clarify this drug-related effect in
transplant children.

Inflammatory bowel disease patients

Despite their lower body mass index, children with inflam-
matory bowel disease were found to have increased intima-
media thickness compared to controls [68]. This could stem
from the fact that there is endothelial dysfunction as seen
by an altered-flow-mediated vasodilatation in these children
[69]. Another study demonstrated the same finding, although
for the aortic intima-media thickness [70]. The same find-
ings were noted in young adults with early rheumatoid
arthritis [71].

Other clinical indications

Significant intima-media thickness increase was noted in
children with familial hypercholesterolemia as early as
8 years of age [72].

The PositHIVe Health Study demonstrated an increased
intima-media thickness in adolescents with human immuno-
deficiency virus (HIV) infection [73]. Poor dental hygiene
was also correlated with increased intima-media thickness
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[74]. Dietz et al. [75] found an increased intima-media thick-
ness in children with history of Kawasaki disease and coro-
nary artery aneurysm. Children with beta-thalassemia major
also have increased intima-media thickness, reflecting their
increased risk for early atherosclerosis [76]. Children with
chronic renal disease have increased intima-media thickness,
indicating increased risk for atherosclerosis [77]. Intima-
media thickness is also increased in children with hyper-
tension [78] and type 1 diabetes [79]. Children with con-
genital adrenal hyperplasia might show altered intima-media
thickness [80, 81]. Because of systemic inflammation and
endothelial dysfunction, children with juvenile idiopathic
arthritis could benefit from intima-media thickness assess-
ment [82]. Similarly, children with rheumatic heart disease
are predisposed to early atherosclerosis and could ben-
efit from intima-media thickness assessment [83]. Finally,
intima-media thickness is increased in young adults with a
history of childhood cancer, especially following radiation
therapy [84]. It should be noted, however, that the patho-
physiology behind intima-media thickness might not be the
same for all of these diseases and that atherosclerosis is not
the only culprit [57, 59, 60, 64, 65, 67, 80-85].

Clinical significance

Because intima-media thickness is a subclinical marker
of atherosclerosis, disease progression could theoretically
be altered if a multidisciplinary treatment approach were
initiated, which is the main reason intima-media thickness
should be assessed in children. Longitudinal studies have
demonstrated obesity-related increased risk for cardiovas-
cular diseases in adulthood. Although longitudinal studies
looking at the impact of intima-media thickness specifically
on mortality and morbidity are lacking in the pediatric litera-
ture, measurement of the intima-media thickness remains a
promising subclinical noninvasive and safe marker for early
atherosclerosis based on US. The Bogalusa heart and car-
diovascular risk study in young Finns showed a decrease
in intima-media thickness following resolution of child-
hood metabolic syndromes [86]. Lifestyle intervention and
sometimes medications for obese adolescents could change
the risk [87, 88]. In this perspective, the American Heart
Association (AHA) Expert Panel on Population and Pre-
vention Science and the AHA’s Cardiovascular Disease in
the Young Council; Epidemiology and Prevention Council;
Nutrition, Physical Activity and Metabolism Council; High
Blood Pressure Research Council; Cardiovascular Nursing
Council; Kidney in Heart Disease Council; and the Interdis-
ciplinary Working Group on Quality of Care and Outcomes
Research, in a scientific statement, stratified the risk and set
guidelines to prevent disease progression. This statement
was endorsed by the American Academy of Pediatrics [89].

Conclusion

Intima-media thickness measurement should be done
according to the guidelines set by the major consensuses to
increase reproducibility, comparability and clinical utility
between cohorts and in time. The technique used should be
explicitly mentioned in order to standardize measurement
interpretation. In children, the techniques could not be inter-
changeable, and a technique-specific normative chart should
be used according to age and body habitus. Intima-media
thickness measurement should be interpreted in the context
of other clinical markers and should be performed early for
the stated potential clinical indications.
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