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Clinical Significance of Carotid Artery Intima-Media
Thickness in Childhood Obesity

Obezite Hastaligi ile Takipli Olan Hastalardaki internal Karotis Arterin
Intima Kalinliginin Takip Agisindan Onemi
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ABSTRACT

Objective: This study aimed to investigate the correlation between carotid artery intima-media thickness (c-IMT) and increased body mass index
(BMI), particularly in the context of childhood obesity. Furthermore, the study emphasizes the potential utility of c-IMT as a parameter for follow-
up and monitoring during diagnosis and management.

Methods: This case-control study was conducted at the pediatric endocrinology unit and the well child polyclinic between January and August
2017. A total of 96 children aged 6 to 18 years were included. Anthropometric measurements, including height, weight, and waist circumference,
were recorded, and BMI Z-scores were calculated accordingly. Biochemical tests included fasting blood glucose, insulin, total cholesterol,
triglycerides, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels. c-IMT was measured using B-mode ultrasonography
with a 7.5 MHz linear probe, targeting both the common and internal carotid arteries. Morphological features of the artery, including luminal
echogenicity and intima-media surfaces, were also evaluated.

Results: c-IMT values were significantly higher in obese children compared with the control group. There were no significant differences between
the study groups in mean age or gender. When the two groups were compared, there was a significant increase in c-IMT levels among those with
high ALT levels compared with those with normal ALT levels. A correlation between high AST levels and c-IMT was observed only in the obese
patient group. A threshold of 0.8 mm was set as the upper limit for normal c-IMT values. No patient had a ¢-IMT measurement above 0.8 mm.

Conclusion: This study demonstrates that increased c-IMT in obese children may serve as an early indicator of endothelial dysfunction and
preclinical atherosclerosis. Measuring c-IMT could be a non-invasive and practical method for risk stratification and early cardiovascular monitoring
in pediatric obesity. Further longitudinal studies are warranted to establish its predictive value.
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Amag: Bu calismanin amaci, cocukluk cadi obezitesinde karotis arter intima-media kalinligi (k-IMK) ile artmis viicut kitle indeksi (VKI) arasindaki
iliskiyi degerlendirmektir. Ayrica, k-IMK'nin tani ve tedavi slirecinde izlem parametresi olarak kullanilabilirligine dikkat cekilmesi hedeflenmistir.

Gereg ve Ydntem: Bu olgu-kontrol calismasi, Ocak-Agustos 2017 tarihleri arasinda cocuk endokrinoloji Unitesi ve ¢cocuk saghdi izlem polikliniginde
yUrGtilmUstir. Yaslar 6 ile 18 arasinda degisen toplam 96 cocuk calismaya dahil edilmistir. Boy, kilo ve bel cevresi dlctimleri alinarak VKI Z-skorlari
hesaplanmistir. Katilimcilardan 8-10 saatlik aglik sonrasi alinan érneklerle aclik kan sekeri, insiilin, total kolesterol, trigliserit, aspartat aminotransferaz
(AST) ve alanin aminotransferaz (ALT) diizeyleri degerlendirilmistir. k-IMK, B-mod ultrasonografi ve 7.5 MHz lineer prob kullanilarak, hem ortak hem
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de internal karotis arter seviyelerinde dl¢tlmus; arter morfolojisi, [imen ekojenitesi ve intima-media ylzey 6zellikleri ayrintili olarak incelenmistir.

Bulgular: k-IMT degerleri obez ¢ocuklarda kontrol grubuna kiyasla anlamli derecede yiksekti. Calisma gruplarinin yas ortalamalari ve cinsiyetleri
arasinda anlamli bir fark yoktu. Her iki grupta kendi i¢lerinde degerlendirildiginde ALT dizeyi yiksek olanlarda, ALT diizeyi normal olanlara kiyasla
k-IMT duzeylerinde anlamli bir artis vardi. Sadece obez hasta grubunda, yiksek AST dizeyleri ile k-IMT arasinda bir korelasyon vardi. Normal
k-IMT degerleri i¢in Ust sinir olarak 0,8 mm'lik bir esik belirlenmistir. Hicbir hastada k-IMT &l¢iimi 0,8 mm'nin Gzerinde degildi.

Sonug: Bu calisma, cocukluk cadi obezitesinde k-IMK 6l¢timiiniin endotelyal disfonksiyon ve preklinik aterosklerozun erken géstergesi olabilecegini
ortaya koymaktadir. k-IMK, obez ¢ocuklarda kardiyovaskdler riskin non-invaziv ve pratik bir degerlendirme yéntemi olarak kullanilabilir. Bulgular
dogrultusunda, bu él¢ciimiin uzun dénem sonuglarini degerlendirmek amaciyla ileriye dénik, daha genis drneklemli calismalara ihtiyag vardir.

Anahtar Kelimeler: Karotis intima-media kalinligi, cocukluk obezitesi, ateroskleroz, kardiyovaskdiler risk

INTRODUCTION

Obesity, defined as excessive accumulation of adipose
tissue, has become an increasingly prevalent global health
concern, particularly among children. Rapid urbanization,
sedentary lifestyles, and increased consumption of
energy-dense foods have led to a sharp rise in childhood
obesity rates (1). In addition to physical health problems,
obese children often face social and psychological issues
such as stigma, isolation, and depression. They are also
at higher risk of developing asthma, obstructive sleep
apnea, orthopedic disorders, gastrointestinal disturbances,
and cardiovascular and metabolic diseases, including
hypertension, dyslipidemia, and insulin resistance (2).

Childhood obesity is a well-established risk factor for
vascular changes and the development of atherosclerosis.
These changes are primarily mediated by chronic low-
grade inflammation, which adversely affects endothelial
function and smooth muscle activity (3). Evidence shows
that children aged 9 to 12 years may exhibit early signs of
vascular impairment, including increased arterial stiffness
and increased intima-media thickness (IMT). Among the
various diagnostic tools available, carotid artery IMT (c-IMT)
measurement by B-mode ultrasonography has emerged as
areliable and non-invasive method for detecting subclinical
atherosclerosis (4).

Body massindex (BMI) Z-scores are widely used to categorize
obesity severity in children. A Z-score between +2.00 and
+2.49 indicates moderate obesity, while a Z-score of +2.50
or higher indicates severe obesity (5). Although childhood
obesity is often influenced by multifactorial environmental
conditions, genetic predisposition plays a substantial role,
with heritability estimates ranging from 25% to 80% (6).
Positive family history, limited physical activity, and excessive
screen time are well-documented contributors (7).

Despite its growing prevalence, childhood obesity
remains an underrecognized problem, especially in terms
of its long-term impact (8). It is associated with numerous

complications, including insulin resistance, type 2 diabetes,
precocious puberty, iregularities, infertility,
polycystic ovary syndrome, hepatic steatosis, gallstones,
orthopedic disorders, and various psychosocial issues (9).

menstrual

Cardiovascular complications such as coronary artery disease,
cerebrovascular events, and hypertension are among the
most severe and life-threatening consequences (10).

c-IMT measurement is supported by nearly two decades
of research as a surrogate marker for atherosclerosis (11). It
consists of a hypoechoic layer between two echogeniclines,
representing the intima and media layers (12). The thickness
reflects early vascular changes and correlates well with
histological findings (13). Furthermore, c-IMT measurements
are reproducible and suitable for longitudinal monitoring,
making them ideal candidates for early cardiovascular risk
stratification in children (14).

METHODS

Study Design and Setting

This research was designed as an epidemiological case-
control study. It was conducted at the pediatric endocrinology
unit and the well child polyclinic of the children’s hospital
between January and August 2017. The study protocol
was approved by the University of Health Sciences Turkiye,
Bakirkdy Dr. Sadi Konuk Training and Research Hospital
Clinical Research Ethics Committee (approval no: 2018-12-
13, date: 25.06.2018). Informed consent for participation and
publication was obtained from the parents or legal guardians
of all participants.

Statistical Analysis

Statistical analyses were performed usingthe SPSS (Statistical
Package for the Social Sciences) for Windows version 21.0
software package. Continuous variables were expressed
as meanzstandard deviation (SD) or median (minimum-
maximum), while categorical variables were presented as
numbers and percentages. Comparisons between two
groups were performed using the Mann-Whitney U test for
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continuous variables. Categorical variables were compared
using the chi-square test or Fisher's exact test. A p-value of
<0.05 was considered statistically significant.

Study Population

Atotal of 96 children (aged 6-18 years) who presented to the
outpatient clinics were included. Participants were divided
into two groups based on BMI Z-scores calculated using the
World Health Organization (WHO) growth reference data
for ages 5-19 years: patient group (BMI Z-score 2+2 SD) and
control group (BMI Z-score <+2 SD).

Anthropometric measurements (height, weight, and
waist circumference) were performed using standardized
techniques. BMI was calculated as weight (kg)/height?
(m?). Z-scores were determined according to age and sex-

specific reference values.

Laboratory Evaluation

Following an 8-10-hour fast, venous blood samples were
collected. If fasting criteria were not met, the participant
was asked to return the following day. The following
biochemical parameters were measured using standard
laboratory techniques: fasting blood glucose (FBG), insulin,
total cholesterol, triglycerides, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), c-IMT measurement.

were performed
using B-mode ultrasonography with a 7.5 MHz linear-
array transducer. Measurements were obtained from the
common carotid artery and internal carotid artery on both
the right and left sides. The arteries were assessed for
morphological characteristics, including the echogenicity of
the arterial lumen and the clarity and thickness of the intimal
and medial layers. All measurements were performed by
the same radiologist, who was blinded to the participants’
clinical status to avoid observer bias.

Bilateral carotid artery evaluations

RESULTS

A total of 96 children aged between 6 and 18 years were
included in the study. Of the participants, 53 (55.2%) were
girls and 43 (44.8%) were boys. The mean age was 11.8
years (range: 6-17 years). Anthropometric measurements,
including weight, height, and BMI Z-scores, were calculated
according to WHO age and sex-specific reference data.
According to BMI Z-scores, 52 children were classified as
obese (BMI SD score >+2), and 44 children were classified as
controls (BMI SD score <+2). No significant differences were
found between the study groups in mean age and gender.
Routine biochemical evaluations revealed elevated ALT and
AST values in both groups. However, elevated ALT values
were associated with a simultaneous increase in c-IMT in
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both groups. Interestingly, an increase in AST values was
associated with an increase in c-IMT values only in the
obese group, whereas no such association was observed
in the control group. Mean FBG, insulin, total cholesterol,
and triglyceride levels were also higher in the obese group.
c-IMT values were significantly greater in the obese group
than in the control group (p<0.05).

Based on the distribution of values, the upper limit of normal
c-IMT was determined to be 0.8 mm. Measurements below
this threshold were considered non-pathologic.

DISCUSSION

This study demonstrated that c-IMT values were significantly
higher in obese children compared with their non-obese
peers (15). These findings are consistent with previous
literature suggesting that obesity during childhood
contributes to early vascular changes and the initiation of
subclinical atherosclerosis.

Obesity, characterized by excessive adipose tissue
accumulation, has been recognized as a chronic metabolic
disorderwithincreasing global prevalence, especially among
children and adolescents (16). The associated complications
extend beyond physical appearance to include a wide range
of metabolic, cardiovascular, and psychosocial outcomes.
The accelerated onset of conditions typically associated
with adulthood, such as type 2 diabetes, hypertension,
dyslipidemia, and hepatic steatosis, highlights the critical

need for early detection strategies in this population (17).

Studies have shown that early atherosclerotic changes,
including endothelial dysfunction and intimal thickening, can
occur even in asymptomatic obese children. These vascular
alterations are thought to result from a chronic inflammatory
state driven by excess adiposity and metabolic dysregulation
(18). Notably, some evidence indicates that these changes
may be partially reversible with early lifestyle interventions
such as diet modification and physical activity, further
emphasizing the importance of early risk assessment (19).

c-IMT measurement, a non-invasive and highly reproducible
method, offers a valuable diagnostic window into early
vascular health. It correlates strongly with histopathological
findings and is increasingly recognized as a surrogate marker
for cardiovascular disease risk in both adults and children. In
this study, a c-IMT value of 0.8 mm was identified as the
upper limit of normal. While this threshold may vary slightly
between studies, it provides a practical reference point for
identifying children at potential risk (20).

Importantly, the concurrent elevation of AST and c-IMT
levels in the obese group suggests an association between
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hepatic inflammation and vascular remodeling, which may
represent a systemic response to obesity-related metabolic
stress. Previous research has similarly linked elevated
transaminases with both hepatic steatosis and endothelial
dysfunction (20).

The findings of our study support the growing body of
evidence that c-IMT measurement should be integrated
into the cardiovascular risk assessment of obese pediatric
patients (21). It may serve not only as a diagnostic tool but
also as a target for monitoring treatment efficacy in clinical
practice.

CONCLUSION

In this study, we found that c-IMT was significantly increased in
obese children compared to non-obese controls, supporting
its role as an early marker of subclinical atherosclerosis.
Additionally, concurrent elevations of AST and ALT in these
patients may indicate hepatic involvement as part of a
systemic inflammatory process associated with obesity.

Our findings underscore the clinical relevance of c-IMT
measurement in pediatric populations, especially for those
with elevated BMI. c-IMT assessment, a non-invasive,
reliable, and cost-effective method can be incorporated
into routine clinical evaluation to stratify cardiovascular risk
and guide early interventions in obese children.

Furthermore, in cases where transaminase levels, particularly
ALT andAST, are elevated, c-IMT mayserve asacomplementary
tool to abdominal ultrasonography for detecting early
vascular changes. The identification of a 0.8 mm threshold
as a practical upper limit for normal c-IMT values provides
clinicians with a reference point for interpreting results.

should be considered during
cardiovascular screening of children with obesity, particularly
those with elevated liver enzymes.

c-IMT  measurement

Early detection of vascular changes via c-IMT can inform
timely lifestyle or pharmacologic interventions to prevent
long-term complications.

Further longitudinal and multicenter studies with larger
sample sizes are necessary to validate the use of c-IMT as a
standard screening modality and to establish age- and sex-
specific normative values.
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