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Abstract: Background: Ultrasound diagnostics (UZI) represents a cornerstone in pediatric
imaging due to its safety profile, absence of ionizing radiation, and real-time evaluation
capabilities. In pediatric patients presenting with acute abdominal pain, rapid and accurate
diagnosis is essential for timely intervention and improved outcomes.

Objective: This study aimed to evaluate the diagnostic accuracy of ultrasound in detecting
common pediatric abdominal disorders, focusing on appendicitis, intussusception, and
hepatobiliary abnormalities.

Methods: A prospective observational study of 120 pediatric patients aged 1-14 years with
acute abdominal pain was conducted. All underwent abdominal ultrasound using high-
resolution linear and convex probes. Findings were correlated with surgical results and
laboratory data to determine sensitivity and specificity.

Results: Ultrasound demonstrated high diagnostic performance: sensitivity for acute
appendicitis was 92%, with 89% specificity; intussusception was correctly diagnosed in
95% of cases; and hepatobiliary abnormalities showed 91% sensitivity. In 78% of patients,
ultrasound findings eliminated the need for CT scans, thereby reducing radiation exposure.
Conclusion: Ultrasound is an effective first-line imaging modality in pediatric abdominal
pathology. Its non-invasive nature and diagnostic accuracy make it indispensable in
emergency pediatric care.

Keywords: pediatric ultrasound, abdominal pathology, appendicitis, intussusception,
hepatobiliary imaging.

Introduction
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Acute abdominal pain in children is a common presentation in pediatric emergency
departments and constitutes a diagnostic challenge due to the wide range of possible
etiologies and the non-specific nature of early clinical signs. Accurate and prompt diagnosis
is critical to avoid complications such as perforation in appendicitis or bowel necrosis in
intussusception.

Ultrasound diagnostics (UZI) has emerged as the preferred imaging modality in pediatric
patients because of its non-invasive approach, absence of ionizing radiation, and ability to
provide real-time dynamic imaging. Recent advances in ultrasound technology, including
high-frequency probes and Doppler imaging, have further enhanced its diagnostic potential.

This study investigates the role of ultrasound in identifying common abdominal pathologies
in children and evaluates its diagnostic accuracy compared to surgical and laboratory
findings.

Acute abdominal pathology remains one of the most frequent diagnostic challenges in
pediatric medicine, accounting for a significant proportion of emergency department
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admissions. Unlike adults, children often present with non-specific clinical symptoms, and
their limited ability to verbalize pain complicates accurate diagnosis. Therefore, the role of
imaging modalities becomes paramount in establishing a rapid and reliable diagnosis to
guide appropriate treatment strategies.

Ultrasound diagnostics (UZI) has emerged as the gold standard for initial evaluation in
pediatric abdominal disorders due to several critical advantages. The technique is entirely
non-invasive, does not expose patients to ionizing radiation, and can be repeated multiple
times without risk, which is essential for monitoring disease progression. These features
make it superior to computed tomography (CT) in children, especially given the increasing
awareness of cumulative radiation risks and the long-term potential for radiation-induced
malignancies in the pediatric population.

In the last decade, advancements in ultrasound technology, such as high-frequency probes,
harmonic imaging, Doppler modalities, and elastography, have substantially increased
diagnostic accuracy. Furthermore, the development of portable ultrasound devices has
expanded access to high-quality imaging in low-resource settings and emergency care
environments. Recent studies have also highlighted the integration of artificial intelligence
and automated image analysis into ultrasound diagnostics, providing opportunities for
reducing operator dependency and improving reproducibility.

Pediatric abdominal emergencies such as acute appendicitis, intussusception, and
hepatobiliary disorders require rapid and precise diagnostic approaches. Early identification
of these conditions significantly decreases morbidity by preventing complications like
perforation, ischemia, and sepsis. Ultrasound’s ability to provide real-time dynamic imaging
and assess both structural and vascular aspects of organs makes it uniquely suited for this
role.

Given these considerations, this study aims to assess the diagnostic accuracy of ultrasound
in common pediatric abdominal pathologies and to evaluate its role as the primary imaging
modality compared to other techniques. The findings will contribute to the growing body of
evidence supporting ultrasound as an indispensable tool in pediatric emergency medicine
and general clinical practice.
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Materials and Methods
Study Design

A prospective, observational study was conducted in the pediatric emergency unit over 12
months.

Patients
A total of 120 children aged 1-14 years presenting with acute abdominal pain were included.
Exclusion criteria consisted of prior abdominal surgery and chronic gastrointestinal

disorders.

Ultrasound Examination
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. Equipment: High-resolution ultrasound systems equipped with linear (7.5-12 MHz)
and convex (3.5-5 MHz) probes.
. Technique: Graded compression technique for appendiceal evaluation, B-mode

imaging for general abdominal structures, and Doppler assessment for vascular compromise
in suspected intussusception or hepatic perfusion abnormalities.

. Criteria for Diagnosis:

o Appendicitis: Non-compressible tubular structure >6 mm in diameter with
periappendiceal fluid.

o Intussusception: Target or doughnut sign on transverse scans; absence of
color Doppler flow indicating ischemia.

o Hepatobiliary abnormalities: Gallbladder wall thickening, biliary dilatation,

and presence of sludge or cystic lesions.
Data Analysis

Ultrasound findings were compared with operative findings, laboratory results, and clinical
follow-up. Sensitivity, specificity, and diagnostic accuracy were calculated using standard
statistical methods.

Results
Ultrasound demonstrated a high level of diagnostic accuracy in the studied population:

. Acute Appendicitis: 92% sensitivity and 89% specificity. The most reliable
sonographic marker was a non-compressible, blind-ended tubular structure exceeding 6 mm
with surrounding free fluid.

. Intussusception: Diagnostic accuracy reached 95%, with the “target sign”
consistently identified in all confirmed cases. Absence of Doppler signal correlated with
ischemic bowel segments.
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. Hepatobiliary Disorders: 91% sensitivity was recorded for gallbladder sludge,
biliary dilatation, and hepatic cysts.
. Impact on Clinical Management: In 78% of cases, ultrasound findings precluded

the need for CT scans, reducing radiation exposure and expediting management decisions.
Discussion

This study confirms that ultrasound is a highly reliable imaging modality for pediatric
abdominal emergencies. Its diagnostic performance for appendicitis and intussusception
approaches that of CT without the associated risks of radiation exposure, which is
particularly important in the pediatric population.

The combination of B-mode and Doppler imaging allows simultaneous assessment of
structural and hemodynamic changes, improving diagnostic confidence in conditions such as
intussusception and hepatobiliary pathology. Operator dependency remains a limitation,
highlighting the need for standardized training protocols to optimize diagnostic accuracy.
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Compared to previous literature, the sensitivity and specificity values observed in this study
align closely with meta-analytical data, reinforcing the role of ultrasound as the first-line
modality in pediatric abdominal pathology.

Conclusion

Ultrasound diagnostics plays a vital role in the early detection and management of pediatric
abdominal disorders. Its high sensitivity, non-invasive nature, and ability to avoid radiation
exposure make it indispensable in emergency care. Continued technological improvements,
including portable devices and Al-assisted interpretation, are expected to further enhance the
utility of ultrasound in pediatrics.
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