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Abstract

Introduction: Tension pneumothorax is a life-threatening pediatric emergency that
requires rapid recognition and intervention. In resource-limited environments, bedside
extended Focused Assessment with Sonography for Trauma (eFAST) can provide a rapid and
reliable diagnosis when advanced imaging is unavailable.

Case report: We report the case of a 13-year-old boy who developed acute respiratory
distress after a fall form height. Bedside eFAST revealed absence of lung sliding and a barcode
sign on M-mode, consistent with pneumothorax. Immediate needle decompression was
followed by tube thoracostomy, with computed tomography confirming a right-sided
pneumothorax and hemothorax. The patient recovered fully and was discharged after two
weeks.

Conclusion: This case underscores the value of eFAST as a rapid, accurate, and life-
saving diagnostic tool in resource-limited emergency settings, where timely bedside imaging
can guide intervention before advanced imaging is available.

Keywords: pediatric pneumothorax, eFAST, point-of-care ultrasound, trauma,
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Introduction

Traumatic injuries remain a leading cause of morbidity and mortality among children
worldwide. Although thoracic trauma is less frequent in pediatric patients than in adults, it
poses substantial risk when complications such as tension pneumothorax occur. This life-
threatening condition results from the accumulation of intrapleural air, causing mediastinal
compression, impaired venous return, and potential cardiovascular collapse if not promptly
treated(?],

Point-of-care ultrasonography (POCUS), particularly the extended Focused
Assessment with Sonography for Trauma (eFAST), has emerged as an essential bedside
diagnostic tool for detecting pneumothorax and guiding emergent intervention4l. In resource-
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limited emergency departments, eFAST bridges the diagnostic gap where access to computed
tomography (CT) is delayed or unavailable.

We present a pediatric case in which eFAST enabled rapid diagnosis and life-saving
management of traumatic pneumothorax, underscoring the utility of bedside ultrasound in
acute trauma care under resource constraints.

Case report

A previously healthy 13-year-old boy was brought to the Emergency Surgical Center
following a fall from height. On arrival, he was conscious, alert, and oriented. Initial vital signs
showed oxygen saturation of 97%, blood pressure of 125/90 mmHg, and heart rate of 100 beats
per minute. Two large-bore intravenous cannulas were inserted, blood samples obtained, and
intravenous fluids initiated.

Fig. 1A. Seashore sign on M-mode ultrasonography demonstrating
normal lung sliding, confirming intact pleural apposition

Fig. 1B. Barcode sign (stratosphere sign) indicating absent lung sliding,
consistent with pneumothorax

During evaluation, the patient developed sudden chest pain, dyspnea, cyanosis, and

jugular venous distension. Repeat assessment revealed hypotension (87/65 mmHg), tachycardia
(144 bpm), and hypoxemia (83%). Auscultation demonstrated absent breath sounds over the
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right hemithorax. Although the extended eFAST was not yet part of a standardized trauma
protocol in our center, a trained physician performed immediate bedside ultrasound.

On M-mode imaging, the seashore sign (Figure 1A) normally indicates intact pleural
apposition. In this patient, eFAST revealed absent lung sliding and a barcode sign (Figure 1B),
consistent with pneumothorax. Emergency needle decompression using a 16G cannula at the
second intercostal space, midclavicular line, resulted in immediate air release and clinical
improvement.

Fig. 2. Pulmonary CT findings

The pediatric surgical team subsequently inserted a chest tube with underwater seal
drainage. Computed tomography confirmed a right-sided pneumothorax with associated
hemothorax but no rib fractures or visceral injuries (Figure 2). The patient stabilized in the
intensive care unit, was later transferred to the surgical ward, and was discharged uneventfully
after two weeks.

Discussion

Tension pneumothorax remains a critical pediatric emergency in which even short
delays in recognition can be fatal. While clinical signs such as hypotension, tachycardia,
hypoxemia, and absent breath sounds are important, point-of-care ultrasound has markedly
improved the speed and accuracy of diagnosis in unstable patients.

This case illustrates that the extended eFAST can rapidly confirm life-threatening
thoracic injury before radiography or computed tomography (CT) becomes available. Previous
studies have demonstrated comparable accuracy between ultrasound and supine chest
radiography for pneumothorax detection, with the additional advantages of immediacy and
bedside applicability®). Although CT remains the diagnostic gold standard, its use in
hemodynamically unstable pediatric patients is often limited by transfer logistics and radiation
exposurel7,

Ultrasound is particularly beneficial in resource-limited environments where advanced
imaging is not readily accessiblel®l. eFAST allows for prompt recognition of pneumothorax,
guides emergency interventions such as decompression, and facilitates clinical decision-
making without delay. Prehospital studies further corroborate its utility, with paramedics
achieving successful early identification of pneumothorax using portable devices.

The diagnostic reliability of thoracic POCUS for traumatic pneumothorax has been
reported with sensitivity up to 89% and specificity of 96%!*2. In middle-income settings,
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structured implementation of FAST protocols has improved early detection of thoracic injuries
and reduced reliance on CT imaging[*34l,

This case underscores the importance of integrating eFAST into pediatric trauma
workflows and ensuring adequate training in sonographic interpretation. Operator expertise
remains essential for maintaining diagnostic accuracy; however, when used appropriately,
eFAST can decisively alter outcomes by enabling timely decompression and stabilization in
critically injured children.

Conclusion

In resource-limited emergency settings, the extended eFAST represents a reliable,
accessible, and life-saving diagnostic modality. Its systematic integration into pediatric trauma
care can accelerate recognition, guide immediate intervention, and ultimately improve survival
outcomes in children with severe thoracic injuries.

Patient Perspective

The patient’s legal guardians expressed relief that the diagnosis was made quickly and
that timely treatment prevented a life-threatening outcome. They highlighted the importance of
rapid bedside imaging in guiding emergency care and were satisfied with the communication
and support provided throughout hospitalization.
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