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Abstract

Background: Lung ultrasonography (LUS) is an imaging technique that avoids exposure
to ionizing radiation in children. It is a safe, easy, and highly predictive technique to
investigate pneumonia in children. Thus, it may replace X-ray imaging and reduce
exposure to ionizing radiation in this age group.

Objective: To evaluate the role of LUS in detecting and monitoring pulmonary
consolidation in children when pneumonia is suspected, compared to the gold standard:
chest X-ray (CR).

Patients and Methods: This study included 150 children who were admitted to the
Children's Hospital in Damascus with a diagnosis or suspicion of pneumonia during the
period between 1/1/2022 and 1/1/2023. A CR; either in the antero-posterior position,
or the postero-anterior position (depending on the child's age, medical condition and
imaging capabilities). The patient then had an LUS performed. The images were
evaluated by two researchers, both of whom were blinded to CR results when
performing the ultrasonography. Another follow-up visit took place a week later and
imaging was repeated the same way.

Results: By assessing the result of chest ultrasonography, we found that the percentage
of positive ultrasonographic signs of pneumonia was 85.4%. The pathologic
manifestations were detected in the anterior parts of the lung more frequently,
followed by the lateral and posterior locations equally. The presence of poor-echoic foci
with heterogeneous margins was the most abundant, followed by overlapping/multiple
B lines. The size of the primary consolidation was 13.31 cm on average and declined
statistically significantly after a week to 7.67 cm (p< 0.001). Sonography detected
118/124 positive cases on the CR image. Moreover, 16 lesions that were detected by
ultrasound were invisible on CR. In addition, ultrasound was capable to detect 7
consolidations (€1 cm) by initial imaging, and 3 more a week later, whereas those lesions
went undetectable on CR. According to the results of the ROC test, the sensitivity was
high, the specificity was good, (sensitivity 95.16%, and specificity 78.46%), as well as the
diagnostic accuracy was high 85.33%. In terms of the positive predictive value (PPV), it
was high (88.06%). On the contrary, acceptable negative predictive value (VPV) was
obtained (62.50%). The area under the curve (AUC) = 0.70. Chi-square correlation
coefficient of Cohen was (0.9); i.e., very high agreement between the results of
radiography and echography was detected (p< 0.001).

Conclusions: LUS is a fast, harmless, and effective imaging technique. It has high
sensitivity and accuracy, good specificity, and high PPV. Therefore, it is valuable in
investigating the presence of pneumonia in a child, but the negative results do not
negate this diagnosis.

Keywords: pediatric, pneumonia, chest X-ray, lung ultrasound, LUS, Ultrasound.
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